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22 August 2025

Burdekin Regional Water Assessment
Department of Local Government, Water and Volunteers
Via email: regionalwaterassessments@rdmw.gld.gov.au

Dear Assessment Committee

Submission to the Queensland Government’s Draft Burdekin Regional Water
Assessment Summary Report

Townsville Enterprise (TEL) is the peak advocacy, economic development body and destination
management organisation for Townsville North Queensland. We represent the seven local
government areas of Townsville, Burdekin, Charters Towers, Hinchinbrook, Palm Island, Flinders
and Mount Isa and aim to attract both government and private investment to the region.

For more than 30 years, Townsville Enterprise has played a critical role in the economic
development of the region through strong political advocacy, investment attraction, tourism
development, and by promoting Townsville North Queensland as an attractive place to live,
visit, and invest. We are a not-for-profit organisation funded by more than 300 members across
the region — both private businesses and local government.

Our purpose is to secure the future of Townsville North Queensland.

TEL would like to thank the Assessment Committee for the opportunity to provide this
submission to the Draft Burdekin Regional Water Assessment and, in general, welcomes the
decision of both Federal and State Governments to take a holistic review of the entire Burdekin
catchment to assess the most appropriate development of infrastructure to support our
economic future.

We understand that undertaking the Assessment has involved completing detailed analysis of
local water needs and assessing the feasibility of new water infrastructure proposals, and that
the draft Summary Report presents options to modernise existing water infrastructure and to
construct new water infrastructure, based on realistic financial and economic projections of the
potential benefits.

The options identified in the draft Summary Report include:

1. Improve existing (infrastructure): Lower Burdekin Water modernisation — Capital cost of
$68.2 million
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2. Improve existing (infrastructure): Burdekin Moranbah pipeline duplication — Capital cost
of $746.7 million
3. New off-stream storages (OSS) — water harvesting
3.1 Improve existing (infrastructure): Bowen Broken OSS expansion and minor
upgrades to the Eungella Water pipeline — Capital cost of $120.6 million
3.2 New build (infrastructure): Upper Burdekin OSS - Capital cost of $144.4
million
4. Upper Burdekin weir — new build (infrastructure) — Capital cost of $104.7 million.

Whilst these proposed upgrades and new projects appear promising, TEL submits that
significant time and investment has already been undertaken into developing as-yet undelivered
water infrastructure storage proposals for this catchment.

A holistic review of the whole Burdekin water system is required and will ensure optimal use of
the current unused water allocations and maximise the capture and distribution of water where
it will have the best economic use. Currently, the bulk of the water available sits in the Lower
Burdekin, limiting future development in the Upper Burdekin which is primed for growth due to
the enabling infrastructure investments such as CopperString.

In recent years, Townsville Enterprise has driven the business case development of the Hells
Gates Dam and the Big Rocks Weir projects, in addition to Sunwater’s development of the
proposed two-metre raise to the Burdekin Falls Dam.

We remain firmly of the view that the development of water storage and distribution
infrastructure is required in the Upper Burdekin catchment as part of a holistic infrastructure
development program of the overall Burdekin River system.

The Burdekin River is one of the largest river systems in Australia, with the Upper Burdekin
catchment located in the wet tropics. However, the region’s population has more than doubled
since the Burdekin Dam was built in 1987, now approximately 260,000 people — alongside this,
our water needs for residential, agricultural, industrial and new technology purposes has also
significantly grown.

The abundance of water in the Burdekin catchment and its potential to support our economic
future is a competitive advantage for our region that must be capitalised in a bold and visionary
manner, not small scale as proposed in the current draft plan.

Whilst TEL acknowledges the decision of the Albanese Commonwealth Government to in 2022
withdraw the $5.4 billion previously committed to develop Hells Gates, we believe it is in the
best interests of the region for current and future governments to either revisit this financial
commitment so to deliver the Hells Gates Project, or alternatively, ensure equivalentin
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investment value is reserved for future large-scale investment in water projects identified in the
further regional water assessment and reviews of the Burdekin Water Plan, including this one.

In making this submission, TEL notes that:

= 73 per cent of the rainfall across the Burdekin catchment occurs during the four-month
wet season (December to March).

= 7.8 million ML per year flows from the mouth of the Burdekin River.

= Water losses and unallocated water reserves exist in lower Burdekin that could be
captured and re-allocated.

= (Climate change is expected to see a shorter but more intense rainfall periods resulting
in the same volume of rain which means additional capture and storage infrastructure
will be required.

= North Queensland’s water security is critical because droughts can last 8-10 years.

= The Upper and Lower Burdekin catchments must work as a combined system to
maximise the use of available water within the catchment.

=  Aholistic review of the whole system will ensure optimal use of the current unused
water allocations and maximise the capture and distribution of water where it will have
the best economic use. Currently, the bulk of the water available sits in the Lower
Burdekin, limiting future development in the Upper Burdekin.

Itis disappointing to see that there is no long-term water security thinking applied given the
projected population and industry growth predicted in the $44bn Townsville Enterprise
Investment Project Pipeline. The pipeline includes 63 individual projects, including three major
projects in the Burdekin. Additionally, the construction of CopperString, the new electricity
transmission line, will unlock significant new industries such as advanced manufacturing,
renewables, mining and resources and data centres. The long-term economic development
and population increase predicted as a result of CopperString means water security is vital for
the region. Construction of green energy sources such as wind farms and solar power, and
supporting the people behind these industries, needs a viable water supply with sustained
support from governments.

The region will need a long-term (i.e. 30-year) water strategy to allow for long-term planning. This
will give assurance to the North Queensland community and investors that adequate water
planning is being undertaken for the future prosperity of the region, allowing for significant
investment and population growth.

Specifically, TEL submits that the following modernisation and water infrastructure projects

should be considered a priority for funding and delivery by both the State and Federal
Governments.
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Burdekin River Irrigation Area - Channel Enhancement and Modernisation Project

An immediate priority for infrastructure investment is required to upgrade the open earth water
distribution channels that exist in the Burdekin River Irrigation Area (BRIA).

Extensive work was undertaken by the Queensland Government in 2017 that identified a risk to
the future of agricultural development in the lower Burdekin arising from salinity impacts
caused by rising groundwater tables.

Studies undertaken by the Queensland Competition Authority found that over 50,000 megalitres
of water is lost in the BRIA Channel system each year through channel seepage, contributing
rising ground water issues.

Recent discussion papers previously released by the Queensland Government identified
options to reduce channel seepage by improving the open earth irrigation channels and
upgrading the distribution infrastructure to prevent these losses.

The Government has committed approximately $25 million to support works that will help
recover these losses, however, further funding is required to carry out ongoing channel
improvements and upgrades to recover this water, return it for allocation to alternative
economic uses and address the rising groundwater threat in the Lower Burdekin.

Approximately 200,000ML is nominally allocated in the Burdekin Water Plan to account for
water losses in the system. The ability to recover the actual losses

and return at least part of the nominal allocation for use in other parts of the basin will
contribute significantly to the development of other storage and distribution projects.

Big Rocks Weir

The Big Rocks Weir is a vital project that has been committed to and funded, and will create
more than 170 new jobs and an additional $35 million in agricultural product annually. The
benefits of the project would also include increased water security for the Charters Towers
community as well more on-farm employment, food processing and handling services to supply
domestic and export markets.

The project will open up at least 3,000ha of new irrigated agriculture for the region by providing a
guaranteed water supply and, importantly, will also provide water for new manufacturing and
industrial development that will help to meet future urban water demands for the people of
Charters Towers and surrounding regions.
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The weir site is located 26km north-west of Charters Towers and upon completion would be
capable of storing at least 10,000 ML of water — double that of Charters Towers’ existing water
infrastructure.

In 2024, the Charters Towers Regional Council made the decision to transfer ownership of the
project to the State Government-owned entity, Sunwater. The project remains jointly funded
with commitments by the Queensland Government ($30m) and the Australian Government
($38m) through the National Water Grid Fund.

Following this decision, the Queensland Government has affirmed its commitment to
advancing the Big Rocks Weir; however, to date no progression of the project — or confirmation
of delivery — has been made. TEL continues to advocate for this critical project, ensuring that
construction begins at the earliest feasible date to maximise economic benefits for the region.

Hells Gates Dam and Irrigation Scheme

The Hells Gates Dam and Irrigation Scheme presents a transformational economic
development for Northern Australia, comprising of a unique agricultural project that will double
the value of crop production regionally utilising world leading land management and high-tech
agriculture practises.

The scheme’s irrigation farming lands present a unique opportunity for the optimal use of
currently unused water allocations within the vast Burdekin catchment if both dams (and
indeed the proposed Big Rocks Weir) were operated as a combined system. This would assistin
minimising environmental flow impacts and maximising water supply reliability for both new
and existing water allocation holders.

The project would be a large employment generator, both during construction and once
operational, and would be able to build on existing transport and supply chains.

The Hells Gates Dam and Irrigation Project encompasses 60,000 hectares and:

= Comprises a 2,100 GL dam and three weirs, enabling 60,000 hectares of irrigated
agriculture.

= QOffers scalable opportunities for both the dam and the irrigation schemes.

=  Would deliver a state-of-the-art scheme, building on the learnings from previous
irrigation scheme developments.

= Prioritises sustainable agricultural production and environmental sustainability,
including for the lower Burdekin catchment and the Great Barrier Reef.
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= Enablesreliable and dependable water supply to a mixed-cropping agricultural
development with a combination of perennials, annuals and broadacre cropping to
meet national and global demand.

= Provides for the production of renewable energy through the dam’s Toe of Dam
hydropower (hydroelectric) scheme located at the base of the dam.

As evidenced in the detailed Business Case presented by TEL in 2022, the sheer scale of land
and reliable water supply that would be generated by the project has been identified by
irrigation farming investors as a highly attractive proposition, relative to other existing irrigation
schemes.

Its delivery would provide a rare opportunity to expand the North Queensland economy with
enormous flow-on benefits to Townsville and adjacent regions, as well as representing a
significant new agricultural development at the state and national level.

Further, the project would deliver on State and Federal Government economic policy priorities,
including the objectives of the White Paper on Developing Northern Australia (2015) that
outlined the Australian Government’s vision for the future of Northern Australia.

The project also aligns with key strategic policy documents such as Australian Agriculture’s Plan
for a $100 billion Industry. Currently, national agricultural production is $82.4 billion (2023-24
financial year), with a target of an additional $17.6 billion over the next five years to 2030.

Hells Gates Dam would double the value of crop production regionally, resulting in the Burdekin
Basin becoming the largest regional contributor to Queensland’s non-livestock agricultural
output, and account for an additional 3 per cent of the total national annual crop production - it
is truly a national building project.

In addition, it would result in:

= Economic benefits, including:
- a Benefit Cost Ratio of 1.05 for the full-size scheme under the Reference Project, with
sensitivity cases tested, including for higher capital costs, which still estimated a
Benefit Cost Ratio of approximately 0.9
- an economic contribution showing major positive impacts for regional, State and
national economies including increased Gross Regional Product and employment of $6
billion and 3,300 new jobs, respectively.
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= Financial benefits, including both costs and project revenues based on prepared
demand studies and forecasts, including:
- a cost of constructing the scheme estimated at $7.257 billion (in nominal dollars)
- an Internal Rate of Return (IRR) of 3.27%.

Development of a 60,000-hectare agricultural scheme has wider regional benefits to the supply
chain and supporting service industries. Additionally, the Hells Gates Dam and Irrigation
Scheme would address the current decline in population in regional areas by supporting future
manufacturing and secondary processing, which will subsequently promote more jobs and
skills enhancement in the region.

At an operational level, improved water resource management outcomes for the Burdekin Basin
would be achieved if the project and the existing Burdekin Falls Dam were operated as a
combined system. This would enhance water security for the Burdekin Falls Dam during low
rainfall periods, while still allowing high flow events —which are critical to the health of the
coastal ecosystems (including the Great Barrier Reef) — to be passed through the system.

The project also presents environmental benefits and opportunities, including:

=  Reduced sediment influx to the Burdekin River due to improved, world-leading irrigated
land management practices.

= Expanding irrigated agriculture in the upper (rather than lower) reaches of the Burdekin
Basin, providing additional buffering capacity against pollutant export to the Great
Barrier Reef.

= Establishing irrigated agriculture in a portion of the Burdekin Basin which is significantly
less susceptible to groundwater level increases and consequent secondary salinity.

To achieve the above benefits from managing the fourth largest river basin in Australia, the
Burdekin River would operate holistically as a conjunctive river system, and itis likely that the
State Government would own and operate the Hells Gates Dam.

As the progression of Hells Gates Dam has stalled due to the revocation of funds, we believe
that comprehensive water monitoring infrastructure now needs to be established in the Upper
Burdekin to accurately measure water availability for storage and economic use at the Hells
Gates Dam site. Securing $50 million in funding to complete the Environmental Impact
Assessment on the Burdekin River System would enable both State and Federal Governments
to garner better understanding on how to proceed on how to best harness such a vital resource
and help secure the regions water security into the future. Please find the executive summary
for Hells Gates Dam attached for further information.

townsvilleenterprise.com.au 7



Z

townsville
enterprise

Once again, we thank the Assessment Committee for the opportunity to provide this
submission and look forward to further engagement with you in the future.

Yours sincerely

C it

Claudia Brumme
CEO, Townsville Enterprise

townsvilleenterprise.com.au
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151 Sturt Street
PO Box 1043 Townsville

/ Queensland Australia 4810

townsvnle PHONE +61 7 4726 2728
EMAIL tel@tel.com.au

en.l.erpnse WEBSITE townsvilleenterprise.com.au
ABN 58 053 020 536
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EXECUTIVE SUMMAR

EXECUTIVE SUMMARY

PROJECT HIGHLIGHTS
Project description and purpose

The Hells Gates Dam and Irrigation Scheme (the project) presents a transformational economic development for
Northern Australia, comprising of a unique agricultural project, that will double the value of crop production
regionally utilising world leading land management and high-tech agriculture practises.

The scheme’s irrigation farming lands present a unique opportunity for the optimal use of currently unused water
allocations within the vast Burdekin catchment if both dams (and indeed the new Big Rocks Weir) were operated as
a combined system. This would assist in minimising environmental flow impacts and maximising water supply
reliability for both new and existing water allocation holders.

The project is a large employment generator, both during construction and once operational, and is able to build on
existing transport and supply chains. The recommended Reference Project (60,000 hectares):

° comprises a 2,100 GL dam and three weirs, enabling 60,000 hectares of irrigated agriculture

° offers scalable opportunities for both the dam and the irrigation schemes

° will deliver a state-of-the-art scheme, building on the learnings from previous irrigation scheme developments

° prioritises sustainable agricultural production and environmental sustainability, including for the lower
Burdekin catchment and the Great Barrier Reef

° enables reliable and dependable water supply to a mixed-cropping agricultural development with a
combination of perennials, annuals and broadacre cropping to meet national and global demand

° provides for the production of renewable energy through the dam’s Toe of Dam hydropower (hydroelectric)
scheme located at the base of the dam.

The sheer scale of land and reliable water supply has been identified by irrigation farming investors as a highly
attractive proposition, relative to other existing irrigation schemes.

It provides a rare opportunity to expand the North Queensland economy with enormous flow-on benefits to
Townsville and adjacent regions, as well as representing a significant new agricultural development at the state and
national level.

The project delivers on State and Federal Government economic policy priorities, including the objectives of the
White Paper on Developing Northern Australia (2015) that outlined the Australian Government’s vision for the
future of Northern Australia. The project also aligns with key strategic policy documents such as the Australian
Agriculture’s Plan for a 5100 Billion Industry. Currently, national agricultural production is $71.2 billion, with a
target of an additional $28.8 billion over the next eight years, meaning to reach the target, the rate of value growth
needs to more than double the current production rates (1.9% to 4.7%).

Detailed Business Case objectives

The project has been proposed in various forms for over 80 years, with the Hells Gates Dam Feasibility Study,
delivered by Townsville Enterprise Limited in 2018, consolidating the foundation for this Detailed Business Case.
The Detailed Business Case:

° brings together detailed technical studies and is aligned to Queensland Government business case
frameworks

° presents a strong case for further development of the project, whilst recognising additional studies,
negotiations and approvals are required before construction can proceed

° confirms the Reference Project, with stress testing this preferred option, to conclude whether it should
proceed for further development and, if so, identify the key issues to be resolved.

Hells Gates Dam and Irrigation Scheme Revision 4 1
Detailed Business Case May 2022
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The service need

The primary service need is to secure water allocation and supply in the Upper Burdekin, to support high value
irrigated agricultural and horticultural production. This has direct and indirect flow-on benefits, providing long-term
secure employment in the region.

Investing in water access in the region is particularly attractive due to the availability of large tracts of highly
productive agricultural land and favourable climatic and other environmental conditions.

The agricultural land is suitable for a suite of annual horticulture, perennial horticulture and broadacre crops, for
which market assessments demonstrated strong demand for the various crop types.

Assessment of market demand supports the findings that:

e the project presents the opportunity to transition to higher value agricultural and horticultural production
whilst maintaining grazing activities in the northern Burdekin region

e  existing grazing landholders and a range of irrigation farmers and investors have been surveyed as part of the
demand studies. The capital required to develop the scheme will most likely come through investment
partnerships between existing or new landholders, banks and equity funds

° broad consensus from corporate agriculture companies that the project would be an attractive investment
proposition with favourable project characteristics

° irrigators/investors are also assumed to have the capacity to contribute approximately 25% of the required
capital funding.

Based on these studies the Detailed Business Case assumes there is sufficient demand for the full 60,000 hectares
of irrigated farming and the full use of any available water allocations.

Engagement and consultation with Traditional Owners has been an important component of the Detailed Business
Case, including the development of a framework for cultural heritage engagement that was presented to the North
Queensland Land Council on behalf of Gugu Badhun and Ngrragoonda Aboriginal Corporations. Both Corporations
have expressed concerns with the project due to the loss of heritage expected for the area and both groups have
set out a number of expectations to be considered for engagement through all future project stages. The project
must not only address agricultural and economic development related service needs but also the needs of the
Traditional Owners.

The benefits

The Reference Project will double the value of crop production regionally, resulting in the Burdekin Basin becoming
the largest regional contributor to Queensland’s non-livestock agricultural output, and account for an additional 3%
of the total national annual crop production. This is truly a national building project.

In addition, the Reference Project will result in:
° economic benefits, including:

—  a Benefit Cost Ratio of 1.05 for the full-size scheme under the Reference Project, with sensitivity cases
tested, including for higher capital costs, which still estimated a Benefit Cost Ratio of approximately 0.9
—  an economic contribution showing major positive impacts for regional, State and national economies

including increased Gross Regional Product and employment of $6 billion and 3,300 new jobs,
respectively.

e financial benefits, including both costs and project revenues based on prepared demand studies and forecasts,
including:

— acost of constructing the scheme estimated at $7.257 billion (in nominal dollars)
— an Internal Rate of Return (IRR) of 3.27%.

Development of the 60,000 hectare agricultural scheme has wider regional benefits to the supply chain and
supporting service industries. Additionally, the Hells Gates Dam and Irrigation Scheme will address the current
decline in population in regional areas by supporting future manufacturing and secondary processing, which will
subsequently promote more jobs and skills enhancement in the region.

Hells Gates Dam and Irrigation Scheme Revision 4
Detailed Business Case May 2022
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At an operational level, improved water resource management outcomes for the Burdekin Basin would be achieved
if the project and the existing Burdekin Falls Dam were operated as a combined system. This would enhance water
security for the Burdekin Falls Dam during low rainfall periods, while still allowing high flow events —which are
critical to the health of the coastal ecosystems (including the Great Barrier Reef) — to be passed through the
system.

The project also presents environmental benefits and opportunities, including:

° reduced sediment influx to the Burdekin River due to improved, world-leading irrigated land management
practices

° expanding irrigated agriculture in the upper (rather than lower) reaches of the Burdekin Basin, providing
additional buffering capacity against pollutant export to the Great Barrier Reef

° establishing irrigated agriculture in a portion of the Burdekin Basin which is significantly less susceptible to
groundwater level increases and consequent secondary salinity.

To achieve the above benefits from managing the fourth largest river basin in Australia, the Burdekin River would
operate holistically as a conjunctive river system, and it is likely that the State Government will own and operate
the Hells Gates Dam.

Market demand

The Hells Gates Dam and Irrigation Scheme is of a scale which requires investment towards land and water
infrastructures well beyond the existing agricultural producers in the immediate surrounding area. It is also likely to
require capital investment from existing agricultural institutions from elsewhere in Queensland and interstate, who
are seeking to increase and/or diversify their businesses through large-scale agricultural development.

These entities are, collectively, assumed to generate the demand for the land and water entitlement offerings that
would be put to the market once there is greater certainty that the project will be progressed.

The model proposed is based on seeking binding contractual commitments from these entities to purchase the land
and water assumed, at this stage, to mirror other southern irrigation developments, with financial contributions in
tranches of 2%, 8% and 90% as described elsewhere in this Detailed Business Case.

To undertake a preliminary market assessment of the appetite for these investments, direct market demand
research was undertaken with existing landholders and twenty of Australia’s largest agriculture investment firms,
noting there is an element of work required as part of the pre-construction phase of the project through the series
of gates presented to critically de-risk the project development ahead of non-binding and binding commitments.

Key features of the project that were identified as favourable by entities surveyed included the following:

e the greenfield nature of the scheme with abundant water and land available for development

e  favourable cropping conditions and proximity to transport and other required infrastructure

e the contemporary scheme design, including the mechanisms to deliver the water from bulk source to farm

° competitive water prices for a scheme of this size (compared to other irrigation schemes nationally), both the
upfront cost of purchasing water entitlements and ongoing water charges once scheme operations
commenced.

These demand surveys and follow-up consultations, which include recent Expressions of Interest (responses are
attached in Appendix F) built on detailed market research and on-farm profitability studies undertaken for the
project. Of the investors consulted, 100% stated that the proposed water price (annual and ongoing) is both
competitive and acceptable to the market.

The conclusion was that there is sufficient potential demand for land and water offerings from the large scheme
(circa 60,000 hectares and 549,652 ML/annum) to assume in the financial modelling that:

° approximately 25% of the capital costs for the Reference Project would be able to be funded by irrigators and
investors
e the ongoing water charges were competitive, relative to other projects and investment offerings.

Hells Gates Dam and Irrigation Scheme Revision 4 3
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Project funding required
Two main sources of project funding are identified:

° private irrigators/investors - $1.7 billion (nominal)
e  Australian Government - $5.4 billion (nominal).

Australian Government funding announcement
In March 2022 and subsequently in its 2022-23 Budget, the Australian Government committed that it will:

“Provide S5.4 billion for the Hells Gates Dam on Queensland’s Burdekin River. This transformational project will
redefine North and Central Queensland’s agricultural sector and underpin long-term export market growth and
investment. The Government is also providing S1.7 billion for agricultural and industry development in this region to
help farmers and businesses fully harness the opportunity that the Hells Gates Dam offers.”

Great Barrier Reef implications

The Great Barrier Reef is under increasing pressure from a range of threats including climate change and land-
based runoff. In June 2021, the United Nations Educational, Scientific and Cultural Organization (UNESCO)
recommended that the Great Barrier Reef be declared World Heritage ‘in Danger’. The Commonwealth and
Queensland Governments developed the Reef 2050 Long-Term Sustainability Plan (Reef 2050 Plan) to provide an
overarching framework to protect and manage the Great Barrier Reef to 2050. Under the Reef 2050 Plan, the Reef
2050 Water Quality Improvement Plan 2017-2022 seeks to improve the quality of water flowing from the
catchments adjacent to the Great Barrier Reef. It addresses all land-based sources of water pollution including run-
off from urban, industrial and public lands but recognises that the majority of pollution comes from agricultural
activities.

The Hells Gates Dam and Irrigation Scheme presents positive Great Barrier Reef outcomes due to the following key
features:

° The Hells Gates Dam and Irrigation Scheme will reduce sediment and nutrient loads delivered to the
downstream Burdekin Falls Dam due to world leading land management and agricultural practices within the
project area (e.g. buffer strips along waterways, recycle pits, controlled nutrient application, capturing runoff
for re-use, compliance with the Reef Regulations), and water take by the scheme and evaporation from the
dam. Current land practice is dominated by grazing and there is extensive gully erosion, which is delivering
large volumes of sediment and associated particulate nutrients into the Burdekin River and Burdekin Falls
Dam.

° Expanding irrigated agriculture in the upper (rather than lower) parts of the Burdekin Basin, will provide
additional system buffering capacity against pollutant export to the Great Barrier Reef. The large water
volume of Lake Dalrymple provides a buffering affect as the holding time in the lake allows for sediments (and
associated particulate nutrients) to settle out of suspension before being released to the lower Burdekin River
and the Great Barrier Reef. There is limited buffering of pollutant runoff from sugar cane areas of the Lower
Burdekin, which flow into coastal ecosystems and the Great Barrier Reef Marine Park via surface and
groundwater.

° In the Lower Burdekin area, high rates of fertiliser application and large losses of irrigation water to
waterways, wetlands and coastal ecosystems can significantly impact ecosystem health and function such as
nutrient enrichment, water oxygen depletion and fish kills. Rising water tables are also evident in the Lower
Burdekin irrigation areas, which can lead to water logging, increased salinity in the root zone and altered
productivity.

° The Hells Gates Dam and Irrigation Scheme provides the opportunity to establish best-practice innovative
technology in the irrigation scheme, land and water management in the Burdekin Basin, which would reduce
sediment and nutrient loads flowing to the coastal ecosystems and the Great Barrier Reef. The Upper
Burdekin is also significantly less susceptible to groundwater level increases and consequent secondary
salinity, which is currently an issue in the Lower Burdekin area.

° Given the scientific rigor and stringent legislative requirements associated with the Reef 2050 Plan and
management of the Great Barrier Reef, the Hells Gates Dam and Irrigation Scheme has been developed with
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world leading water and land management practices to enable the safeguarding of the world heritage listed
Great Barrier Reef.

Key issues to be resolved

To successfully realise the forecasted benefits and opportunities for the project, several critical issues will need to
be resolved as part of any subsequent detailed pre-construction and Environmental Impact Statement phase.

° Sourcing of water allocations

The sourcing of up to 550,000 ML of new water allocations that are not contemplated or provided for within
the current Water Plan (Burdekin Basin) 2007 is a key issue to be resolved. It will be critical for this project
that the revised Burdekin Water plan includes this project as part of the next revision.

Identified pathways for addressing this challenge include various combinations of the following water
allocation strategies, with multiple options providing heightened opportunity for the sourcing of the necessary
water entitlements to be advanced:

—  creating a new additional unallocated strategic water reserve for the project

—  reassigning some (or all) of the existing unallocated water reserves to the project

— acquiring and moving/reconfiguring/converting existing water entitlements that are located within the
Burdekin Haughton Water Supply Scheme, and reallocating these to the project

—  reducing the volume of new project water allocations.
° Demand for water and source of funding

Initial market sounding showed interest in 60,000 hectares of irrigated farming, including from large domestic
agricultural organisations that are expected to contribute approximately 25% of the upfront capital for the
scheme and could be funded from the purchases of Hells Gates Dam and Irrigation Scheme land and water
allocations.

Further market demand assessment is required at the next stage to ensure that this interest can be converted
into contractual commitments from these parties.

° Governance model, including bulk infrastructure ownership

The project has two main components, a bulk scheme (dam and weirs) and a distribution scheme (i.e.
delivering the water to the farms).

The ownership and operator roles for each component require resolution before detailed design and
construction commences. The Queensland Government will need to be involved in this stage.

° Other issues —include:

—  the primary approvals pathway including: controlled action referral under the Commonwealth
Environment Protection and Biodiversity Conservation Act 1999; and a request for coordinated project
status for the full project to be assessed under a bilateral Environmental Impact Statement assessment
process under the Queensland State Development and Public Works Organisation Act 1971

—  further studies and assessments will also be required over the inundation area to fully understand the
project impacts, including under the Aboriginal Cultural Heritage Act Qld 2003, as extensive heritage
sites have been identified, demonstrating the use of this environment to Aboriginal People

—  to minimise any temporary cashflow differences, further financing analysis is proposed to be undertaken
during the next phase of the project in proponent led consultations between the State and Federal
Government. This work is likely to be informed by outcomes of discussions on future project proponent
roles and will involve early engagement with the Queensland and Australian Governments.

Implementation
Several critical decision points have been identified, which require resolution over the next two years:

° sourcing of water allocations in the revised Burdekin Water Plan
° securing contractual commitments for private funding from irrigators or investors
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° an agreed governance model, including negotiations with the Queensland Government (and its regional bulk
water provider, Sunwater) for consideration to become the future proponent for the project, for both the bulk
water infrastructure (dam and weirs) and distribution infrastructure (irrigation scheme).

These key points allow reconsideration of the project at critical steps, where options for the overall project are -
proceed, pause or cease.

Funding for the Pre-Construction phase (2022-2027) is estimated at $280 million and is inherently linked to the
critical decision points outlined above to minimise the risk of expending unnecessary funds if the project is paused
or ceased. The delivery of the Pre-Construction phase will be undertaken through a series of gates that align with
the critical decision-making steps outlined above.

The construction phase (2027-2033) will deliver the key assets that collectively make up the project, noting the
future scheme proponent(s) should play a lead role by this stage.

Key findings
Key findings for the project notes that the:

° project is unprecedented in scale and offers benefits for North Queensland, the State and the nation.

° 2,100 GL dam that supports a 60,000 hectare irrigation scheme across three irrigated agriculture zones
produces the greatest economic and financial benefits, while the medium-sized scheme also provides a net
economic and financial benefit to the community.

° Detailed Business Case supports the development of the project, however, it proposes a structured approach
to resolving the most significant project challenges through decision gates. This approach prioritises resolving
three main key issues:

—  sourcing of sufficient water allocations, which ultimately impact the size of the scheme and timing of the
delivery of the project

—  ensuring there is contractual commitments from future irrigators or investors to purchase the land and
water offered by the scheme

—  determining the optimal future project proponent(s) and owner of the infrastructure.
There is importance in continuing the project tasks once pre-construction funding issues are resolved, including

targeted stakeholder engagement, the continuation of negotiations with Traditional Owners, and the progression
of further studies required to satisfy government regulators, particularly environmental approvals.

Recommendations

° The Detailed Business Case recommends the development of a scheme that allows for the construction of the
2,100 GL dam, three weirs and supporting irrigation infrastructure, to provide for:

—  upto 60,000 hectares of agricultural development

—  significant new and expanded supply chain opportunities within Northern Australia

—  new irrigation and best practice agricultural development within the region

—  substantial increases in Gross Regional Product and employment in North Queensland.

° The Detailed Business Case further recommends that the project needs to advance the issues outlined in the
Implementation Plan, with immediate priority given to resolving several key project issues:

—  negotiating arrangements for funding of $280 million by the Australian Government for the pre-
construction phase, to further scope out and de-risk the development of the project

—  further assessment of, and discussions with the Queensland Government on, an optimal water allocation
strategy for the project, desirably based on an integrated operations model across the Burdekin River
system, and drawing on the four water allocation strategies proposed in this Detailed Business Case for
further assessment, one of which involves reconsidering the size of the scheme if sufficient water
allocations are unable to be sourced
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— developing a transitional governance structure with the Queensland Government based on agreement
for the appropriate longer-term proponent(s) for both the bulk and distribution scheme components of
the project.

Finally, the Detailed Business Case recommends the delivery of the pre-construction phase to be undertaken
through a series of gates that align with critical decision-making pathways for the final proponent, where each gate
involves appropriate engagements with relevant government parties.

Hells Gates Dam and Irrigation Scheme Revision 4 7
Detailed Business Case May 2022

SMEC Australia Pty Ltd For Townsville Enterprise Limited



EXECUTIVE SUMMAR

Background

The Hells Gates Dam and Irrigation Scheme (the project) is a major nation building and transformative project that
seeks to introduce new high-value agricultural areas into the Upper Burdekin area of North Queensland. The project
aims to build an integrated infrastructure that provides access to a new reliable water supply from the Hells Gates
Dam, modern irrigation technology, electrical and power supply connected to the national grid and transport
infrastructure to support the supply chain for the project.

The project is located within the Charters Towers Regional Council (CTRC) Local Government Area (LGA), comprising
the delivery of a 2,100 GL dam to support a 60,000 hectare agricultural irrigation scheme in the Upper Burdekin. The
proposed Hells Gates Dam and Irrigation Scheme is located approximately 140 km north-west of Townsville and 120
km north of Charters Towers. The proposed dam would be situated at the Hells Gates rapids on the Burdekin River
and would serve as water storage for high-value irrigated agriculture situated within an Agricultural Development
Area (ADA) downstream of the dam, comprising three agricultural zones. Figure A highlights the project area (the dam
site and ADA), within the defined study area. Supporting irrigation delivery infrastructure is to be located downstream
within the ADA, including three additional weirs downstream of the dam wall and adjacent irrigation networks
comprised of pumps, storage dams and pipelines that allows a fully pressurised system to deliver water to farm gates
with high reliability and minimal system losses.

A dam at Hells Gates was first considered in 1938, a large-scale water diversion scheme that was proposed to create
new irrigation opportunities in inland Queensland and South Australia. Further investigations into developing the
scheme occurred in 1973, 1975 and 1999. These investigations found that there was potential to support a dam in the
area but noted that it required further investigation to refine the preferred options and verify the technical feasibility
of dam development. In 2014, Townsville Enterprise Limited (TEL) commissioned the North and Northwest
Queensland Sustainable Resource Feasibility Study (2014), which assessed opportunities for power generation and
irrigated agriculture in the North Queensland region. The study found there were extensive opportunities for large-
scale irrigated agriculture in the Upper Burdekin catchment, but also noted that additional water storage was
required.

In 2017, TEL commissioned the Hells Gates Dam Feasibility Study (the feasibility study) (SMEC, 2018). This document
outlines options for the project’s location, scale, and configuration. The feasibility study supported the findings of the
2014 feasibility study in relation to opportunities for irrigated agriculture in proximity to the Hells Gates Dam and
adjacent to the Upper Burdekin River. The feasibility study identified Hells Gates as the preferred location for a dam
capable of providing the required water supply the region would need for future water security. In November 2019,
TEL engaged SMEC, with support from KPMG, to prepare a Detailed Business Case (DBC) for the project under the
Business Case Development Framework (BCDF) (DSDILGP, 2021). TEL has also engaged SMEC to prepare an
Environmental and Social Impact Assessment (ESIA) and Reference Engineering Designs for the project at this time.

The project is located east of the Australian Singapore Military Training Initiative (ASMTI) project in Greenvale and to
the south of the proposed Hells Gates Pumped Storage Hydro project, with significant synergies in the development of
opportunities across multiple projects.

Road and bridge upgrade works will be required to support this project, including upgrade of a portion of New Moon
Road to provide access to the dam wall from Hervey Range Road. In addition, new electrical substations will be
required in each irrigation zone, as well as new transmission lines connecting to the existing Milchester substation in
Charters Towers. In addition to the supporting infrastructures outlined above, the DBC also considered the inclusion of
a Toe of Dam hydropower generator as part of the Hells Gates Dam and Irrigation Scheme. The Executive Summary
provides a summary of the Hells Gates Dam and Irrigation Scheme DBC, which has been prepared in accordance with
the BCDF (DSDILGP, 2021). This DBC report has been prepared by SMEC, working in conjunction with KPMG, on behalf
of TEL.

Detailed Business Case May 2022
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Figure A Study area and project area
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Service need

As captured in the Investment Logic Map (ILM), the primary service need for this project shows that the lack of secure
water allocation and supply in the Upper Burdekin fails to support high value irrigated agriculture, constrains the
regional contribution to national agricultural production, and limits ongoing employment and business opportunities.
Investing in water access in the Upper Burdekin is particularly attractive due to the:

° significant scalability of suitable land (60,000 hectares), with an irrigation scheme to support the ADA and soil
types present that will be able to support high value irrigated crop production

° proximity to existing built infrastructure required for the transportation and export of products such as the Port
of Townsville, Townsville Airport and road and rail connectivity

° proximity to existing electrical infrastructure, which allows connectivity to the national electricity markets for
power supply and renewable energy

° ongoing and unmet growing global demand for high quality agri-food products

e  the creation of a secure, year-round reliable water supply will provide for new agricultural enterprises, boost the
region’s economy, deliver job opportunities and strengthen the nation’s food supply chain including export
opportunities. These new enterprises will attract investment to the region and bolster supporting industries and
services.

A range of crop types and mixes have been considered in the development of demand scenarios for the project. These
crop types have been selected on the basis of soil suitability and validated through stakeholder consultation and
include:

° annual horticulture — rockmelon, watermelon, capsicum, pumpkin
° perennial horticulture — avocado, oranges, lemon, table grapes
° broadacre crops — cotton, mung beans, soybeans, chickpeas, sugar, rice, fodder (Rhodes grass).
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Demand scenarios have been tested at 352,108 ML and 549,652 ML of water supply and these two scenarios are
captured in the detailed analysis of a medium and large irrigation scheme, as reflected in the options discussed below.
Importantly, the market assessment undertaken in the preparation of this DBC has demonstrated strong market
demand for the crop types considered, with potential customers indicating a strong preference to move towards high-
value agricultural production such as perennial crops.

The current iteration of the project had its genesis in the White Paper on Developing Northern Australia (2015) which
outlined the Australian Government’s vision for the future of Northern Australia. The project also aligns with key
strategic policy documents such as the Australian Agriculture’s Plan for a S100 Billion Industry. Currently, national
agricultural production is $71.2 billion, with a target of an additional $28.8 billion over the next eight years, meaning
to reach the target, the rate of value growth needs to more than double the current production rates (1.9% to 4.7%).

An assessment of agricultural demand and water use drivers identified a range of market opportunities, both
domestically and internationally, and agricultural producer interest. Coupled with the scale of suitable land,
favourable environmental conditions, and robust supply chain infrastructure and access, there is well documented
evidence that supports the statement that:-

Hells Gates Dam Irrigation Scheme is a transformational agricultural opportunity, that will double the value of crop
production regionally, resulting in the Burdekin basin becoming the largest regional contributor to Queensland non-
livestock agricultural output, and account for an additional 3% of the total national annual crop production.

DOUBLE THE VALUE LARGEST REGIONAL ADDITIONAL 3%
of crop production regionally CONTRIBUTOR of the total national annual crop production

to Queensland's non-livestock agricultural output

Water allocation, challenges and strategic options

The project is a large water security development involving the creation of up to 549,652 ML of new water allocations
that are not contemplated or provided for within the Water Plan (Burdekin Basin) 2007 (‘the Water Plan’) which is
current as of 18 September 2020.

The Water Plan provides for several water infrastructure proposals in the Burdekin Basin, including:

° 150,000 ML of unallocated strategic water reserves in the Bowen-Broken sub-catchment for industrial purposes
that may support the proposed Urannah Dam plus
° 150,000 ML of unallocated strategic water reserves for the future raising of Burdekin Falls Dam by up to 2m.

In addition, the Water Plan also provides for:

° 200,000 ML of general water reserves
° 35,000 ML of strategic reserves for state purposes

1 Australian Bureau of Statistics (2021) Value of Agricultural Commodities Produced 2019-20. Cat. No. 7503.0.
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° 8,744 ML Sunwater reserve.

The protocol? defines the specific sub catchments in the Burdekin Basin at which each of these reserves are held. The
protocol implicitly supports the proposed Big Rocks Weir development by including 10,000 ML/annum strategic
reserve and 10,000 ML/annum general reserve in the upper Burdekin River sub catchment. However, the protocol
does not provide any additional unallocated water reserve to support the proposed Hells Gates Dam and Irrigation
Scheme project or a dam of any scale in the Upper Burdekin sub-catchment.

Hydrologic assessments have been undertaken that show that the project can support the creation of up to 550,000
ML of supplemented water allocations in the upper Burdekin River catchment. However, the project and its proposed
water allocations are not contemplated by, or provided for within, the current Water Plan (Burdekin Basin) 2007.

The DBC has identified a number of potential pathways for addressing this challenge that include various
combinations of one or more of the following water allocation strategies:

° creating a new additional unallocated strategic water reserve for the project which would require changes to the
existing water plan

° reassigning some (or all) of the existing unallocated water reserves to the project

° extending the existing Burdekin Haughton Water Supply Scheme to incorporate the proposed Hells Gates Dam
and Irrigation Scheme project and enabling existing distribution loss water allocations and/or unused water
allocations that are located within the Burdekin Haughton Water Supply Scheme to be acquired and reallocated
to the upper Burdekin

° reducing the volume of new water allocations to be created by the project (e.g. from 549,652 ML/annum to
352,108 ML/annum).

Each of these strategies would have water planning implications including for environmental flows and for the
performance of existing and new water entitlements and require changes to be made to the Water Plan, the water
management protocol and/or operations manuals.

In addition to the water allocation pathway scenarios identified above, three additional sensitivity analysis scenarios
were modelled. These scenarios were chosen to examine the relationship between the full supply volume (i.e. size of
the dam) and the project’s hydrologic resilience to climate change (assuming all other variables — including volumes of
project water allocations — are held constant), with the results presented within this DBC.

In general, the modelling undertaken as part of this DBC, indicates that there are several pathways available to secure
the volume of water entitlements that would be required to support the project.

Several of the pathway scenarios would result in no increase in the overall volume of existing and future water
entitlements provided for under the Water Plan. However, changes to the Water Plan and associated protocols would
still be required for these scenarios to enable the reassignment of some of the unallocated water reserves as well as
to adjust a number of environmental flow objectives in the basin.

Sourcing sufficient water entitlements is a key issue that has been explored in the DBC. The above strategies are
additional to the development of a regional approach to managing the proposed and existing water infrastructure and
water allocations along the length of the Burdekin River. This is critical in minimising environmental flow impacts and
maximising water supply reliability for both new and existing water allocation holders. The strategy also warrants
further assessment and optimisation in close liaison with DRDMW in the pre-construction phase of the project. The
information presented above is also covered in more detail in the Water Allocation Strategy for the Proposed Hells
Gates Dam and Irrigation Scheme Project (Badu Advisory 2022), provided as Appendix G .

2 Burdekin Basin Water Management Protocol (2016), amended (2019)
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Options assessed

The Hells Gates Feasibility Study (SMEC 2018) assessed options for a dam at Hells Gates and Mt Foxton, both in the
Upper Burdekin. Hells Gates was the preferred option as part of the feasibility study from an environmental and
engineering perspective.

The DBC (SMEC-KPMG, 2022) built upon the previous studies and considered a range of scheme sizes or scenarios for
the project. These scenarios included agricultural footprint sizes of 60,000 and 31,700, with an additional third
scenario of 12,200 hectares modelled and presented in the latter part of this DBC, including a sensitivity analysis on
the economic impacts on each of the scheme sizes. The scheme sizes considered modularity within the scheme that
allows for the development of the overall scheme in a phased approach for the Northern, Central and Southern
irrigation zones within the ADA.

The two scheme sizes, or scenarios, considered intersect with performance criteria for economic impacts and water
allocations to identify a sliding scale approach towards the future water allocation requirements for the scheme.
These two scenarios also provide and support varying water planning and management pathways available to secure
the required volume of water entitlements to support the project.

Table A Proposed options and demand scenarios

SCENARIO 1 SCENARIO 2
SCENARIO
REFERENCE PROJECT MID-SIZE SCHEME
Land Area planted (ha) 60,000 ha 31,700 ha
Zones planted North, Central and South North and Central
Water Demand (ML) 549,652 ML 352,108 ML
Northern Zone 19,500 ha 19,500 ha
Hectares
planted per Central Zone 12,200 ha 12,200 ha
zone (ha)
Southern Zone 28,300 ha 0
Total hectares (ha) per scenario 60,000 ha 31,700 ha
Broadacre crops 53% 54%

Crop mix (% Perennial tree
of water 38% 37%

crops
L] Annual

0, [v)
Horticulture e s

The table above provides the two key scenarios presented under the Hells Gates Dam and Irrigation Scheme for the
options considered for development, with the additional Scenario 3 for a small-size Scheme of 12,200 hectares
provided in Section 15.8.4.

Reference Project

The main components of the project include the Hells Gates Dam, three Burdekin River weirs, irrigation infrastructure
across the ADA, electrical infrastructures and transport infrastructure. The dam has a storage capacity of 2,100 GL at
the Hells Gates rapids on the Upper Burdekin River system.

The three weirs (northern, central, and southern) are downstream of the dam and will provide on-stream storage that
will supply water to irrigators within the ADA. At full supply level (FSL), the inundation area for the dam equates to
about 18,500 hectares.

The ADA is south of the dam and utilises the Burdekin to transport water from the dam to the three weirs, followed by
a series of pressurised irrigation networks to deliver water to the farm gates. The ADA includes a select area of up to

Detailed Business Case May 2022
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60,000 hectares suitable for high-value irrigated agriculture using water supplied from the Hells Gates Dam and weir
storages. Figure B provides a summary of the key assets and their characteristics that make up the Reference Project.

This DBC proposes to build a dam for all staging options to mitigate significant cost increases associated with the
raising of the dam at significantly higher escalated costs in future. Constructing a dam at full wall height will add to the
cost of the civil works in terms of materials and labour, however, it will allow for the early realisation of the many
benefits associated with the full-sized dam. Constructing the dam to full height initially will be far more cost-effective
than raising the dam wall height at a later stage.

Construction of the full 2,100 GL water storage for the Hells Gates Dam will offer the maximum level of water
resilience. This high level of water resilience and reliability has some trade-offs in terms of environmental flows for the
Burdekin Haughton Water Supply Scheme system which are discussed in the hydrological modelling results detailed in
Section 5 Options Considered.

From a hydrological perspective, full dam construction will:

e improve resilience in the face of climate change

e allow for regulation of any water that is not taken as part of the Burdekin Falls Dam system

° allow for management of flows throughout the entire Burdekin Haughton Water Supply Scheme system; and

° provide an extension to the Burdekin Haughton Water Supply Scheme system and improve the performance of
existing mainstream water entitlements.

From an environmental perspective, full dam construction will allow for the establishment of a whole new irrigated
area with reliable water supply. The scheme will attract modern, innovative-style agricultural investments that use
new beneficial methods to meet Reef 2050 initiatives. The scheme will offer benefits well beyond what modifications
to existing farming practice that the Lower Burdekin can achieve.

Additionally, full sized dam construction will also:

° begin to alleviate groundwater pressures in the Lower Burdekin, taking the pressure off from an environmental
perspective without losing productivity
° provide greater longevity of the Burdekin scheme, preventing salinity from working its way up the catchment.

Other additional benefits provided by full dam construction include water reliability for the operation of a full pumped
hydro storage system proposed adjacent to the Hells Gates Dam and the scale needed for the viable operation of the
toe-of-dam hydropower, an integral part of the primary headworks infrastructure. Dam construction could be timed
with the commencement of the proposed 808 MW pumped hydro storage providing large-scale, long-duration energy
storage and contributing to Australia’s target to provide 50% renewable energy by 2030.

The opportunities of the proposed pumped hydropower project are outlined in the Hells Gates Pumped Storage
Project (HGPSP) Feasibility Study. This study identifies the three overarching drivers of the project as:

° arbitrage financial benefit from Scheme operation

° system stability benefits to the NEM in an environment where significant oversupply of renewables is apparent in
the North Queensland electricity network

° in the longer term, foreseeing the progressive reduction of coal fired power plants in the energy mix, as a large
scale, high capacity mechanical “battery” utilising a large copper wound iron core to provide system inertia to an
increasingly destabilised electricity network.

Additionally, the full-sized dam would also allow for the operation of the toe-of-dam hydro scheme. This scheme is
installed as part of the dam construction and becomes operational under given flow conditions. Once operational, the
Toe of Dam Hydropower scheme has economic and environmental benefits, that will be impacted negatively should a
lower dam wall height and dam capacity be considered, and subsequently rendering the Toe of Dam Hydropower
scheme unviable.

Recreational opportunities including access to water sports, camping and lifestyle facilities can also be developed
through the realisation of the full-sized dam.
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Figure B Reference Project elements
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In addition to delivering one of the largest new agricultural irrigation schemes in Australia for over a generation, the
project will contribute to Australia’s renewable energy target of 50% by the year 2030 and net-zero by the year 2050.
The Reference Project includes delivery of the Hells Gates Toe of Dam Hydropower Project (26 MW), with this
opportunistic investment making beneficial use of the environmental and irrigation releases, located on the left bank

of the main dam structure.
The power, average annual energy and capacity factor for this arrangement are:

power, estimated at 26,418 kW
energy, estimated at 77,460 MWh per annum

° capacity factor of approximately 35.2%.
While a small-scale hydropower generator, the investment will partly offset the power utilised for the operation of the

project, in particular the pumping loads expected from the irrigation scheme. It is also noted that the feasibility study
has led to the concurrent (and now independent) investigation into a proposed Hells Gates Pumped Storage

Hydropower Project (808 MW).
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Environmental

The environmental assessment study was delivered by a multidisciplinary team of technical specialists and was
informed by an extensive program of desktop research, field investigations, computer-generated modelling, impact
analysis, stakeholder consultation and peer review. The assessment identified potential risks and impacts which may
have a material effect on the project, as well as potential benefits and opportunities. The assessment also considered
the regulatory framework, and key environmental approvals that would be required for the project to proceed.

This summary is not exhaustive but seeks to highlight priority issues and would require further investigation as part of
a future statutory Environmental Impact Statement. This summary also identifies potential environmental benefits
and opportunities, including benefits for the Great Barrier Reef (note that a more detailed analysis of benefits for the
Great Barrier Reef is provided under ‘Sustainability’).

Approvals

The approvals strategy for the project will be further developed as the project progresses; however, based on
currently available project information, the primary approvals pathway is expected to include:

e  controlled action referral under the Commonwealth Environment Protection and Biodiversity Conservation Act
1999 (EPBC Act)

° request for coordinated project status for the full project to be assessed under a bilateral Environmental Impact
Statement assessment process under the Queensland the State Development and Public Works Organisation Act
1971 (SDPWO Act).

A range of secondary approvals under legislation including the Planning Act 2016, Environmental Protection Act 1994,
Nature Conservation Act 1992, Water Act 2000, Vegetation Management Act 1999, Fisheries Act 1994 and Regional
Interests Planning Act 2014 would need to be sought following primary approval and a final investment decision. The
project would consider options such as a Ministerial Infrastructure Designation under the Planning Act 2016, or
prescribed project status under the SDPWO Act to facilitate these approvals.

Timeframes to obtain the necessary approvals are challenging to predict given the unprecedented scale of the project,
and the dependency on influencing factors such as progression of detailed design, and government support for an
amendment to the Water Plan. However, for current planning purposes it is assumed that up to four years may be
required to obtain primary Environmental Impact Statement approvals, and that the various secondary approvals
would be obtained in stages as project implementation is progressed.

Planning and land use

The project is located entirely within the Charters Towers Regional Council Local Government Area. The project
footprint is zoned as rural under the Charters Towers Planning Scheme, and the dominant land use is agricultural
production.

Implementing the project would see approximately 18,500 hectares of grazing land converted to a waterbody within
the inundation area, and up to 60,000 hectares of grazing land converted to irrigated agriculture within the ADA. In
addition to this, substantial areas of land would also be required for supporting infrastructure such as roads and
pipelines. The project would also require supplementary commercial, residential and industrial development in the
vicinity of the project to provide housing for workers and support the agricultural supply chain.

Notably, portions of the ADA fall within the Central Reach Strategic Environmental Area (SEA) identified by the North
Queensland Regional Plan. A Regional Interests Development Approval under the Regional Planning Interests Act 2014
is likely to be required, and there is potential that development in affected areas (both land-based and within the
Burdekin River) may be restricted.

Topography, geology and soils

Land suitability surveys identified approximately 60,000 hectares of land within the ADA that was suitable for
irrigation with minimal amelioration. Substantial additional land is present which could still be used for irrigation but
would require higher management inputs and amelioration costs. To reduce the potential for erosion as well as
sediment and nutrient runoff, preferred irrigation areas are situated on slopes <3%, with waterway buffers ranging
from 25 m for low-order streams to 100 m for major waterways (including the Burdekin River).
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Best practice irrigation technical would be implemented for the project, all of which would be consistent with the
requirements of the Reef 2050 policy framework, and ERA 13A — Commercial Cropping and Horticulture in the Great
Barrier Reef Catchment. This would include the use of water-efficient irrigation technologies based on good industry
practice, recycling of on-farm water run-off, and limiting the application of fertilisers and pesticides where possible. A
discontinuous, mosaic-style geographic distribution of irrigation precincts would also be implemented, rather than a
concentrated, centralised development

As noted below (refer groundwater hydrology), soil and groundwater assessments indicated a low risk of irrigation-
induced secondary salinity.

Water quality

Pollutant export modelling indicated that once the project is operational, overall sediment runoff from the ADA would
decrease due to improved land management practices. This would in turn result in reduced export of fine sediment
loads and sediment-associated nutrients to coastal areas, including the Great Barrier Reef Marine Park.

While overall sediment loads are expected to decrease, downstream turbidity during the dry season is likely to
increase due to ongoing suspension of fine sediments within the Hells Gates reservoir, which would be released to
provide for necessary environmental flows.

Dissolved nutrient concentrations within the local reach of the Burdekin River may increase by up to 10%, however
overall annual nutrient load would decrease due to water extraction for irrigation. As such, the project is unlikely to
result in water quality-related impacts to coastal receptors such as the Great Barrier Reef Marine Park or Bowling
Green Bay.

Groundwater hydrology

Preliminary modelling indicates that inundating the Hells Gates reservoir may result in a permanent increase in
groundwater levels of approximately 2 m along some 27 km of the Burdekin River, and an increase in groundwater
baseflow to the Burdekin River of up to 52 ML/annum.

Irrigation within the ADA may result in increases to the groundwater table ranging from 0.5 m to 4 m — this is unlikely
to result in significant secondary salinity impacts over the long term.

Both aquatic and terrestrial groundwater dependent ecosystems are present in the project area, and these may be
affected by changes in groundwater levels.

Some of the strategies that have been considered for sourcing water entitlements for the project involve the lining of
the Haughton Main Channel and secondary channels which would significantly reduce groundwater accessions —and
arrest and reverse groundwater rises — in the Burdekin River irrigation area around Clare.

Flora and fauna

Historical pastoral regimes have degraded the majority of the habitat present in the project area, with the highest
impacts observed in the inundation area. Despite this disturbance, the area still holds significant ecological values.

The project is likely to impact Matters of National Environmental Significance under the Environment Protection and
Biodiversity Conservation Act 1999 (EPBC Act) including four threatened flora species, 19 threatened fauna species,
and two migratory species.

The project is also likely to impact terrestrial Matters of State Environmental Significance (MSES) under the State
Planning Policy and Environmental Offsets Regulation 2014, including:

° four threatened flora species under the Nature Conservation Act 1992 (NC Act)

° 20 threatened or special least concern fauna species under the NC Act

° 124.5 hectares of high ecological significance wetlands Environmental Protection Regulation 2008

° 270 hectares of vegetation management wetlands under the Vegetation Management Act 1999 (VM Act)

° 2,838 hectares of “of concern” regulated vegetation under the VM Act

° the environmental attributes of The Central Reach strategic environmental area (SEA) and Great Basalt Wall
designated precinct under the Regional Planning Interests Regulation 2014

° waterways providing for fish passage under the Fisheries Act 1994.
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Design of the project has been adapted to reduce potential impacts to both MNES and MSES, for example by reducing
disturbance within the SEA, or providing fish passage devices for the dam and weirs, however a significant level of
impact remains an unavoidable consequence of the project. As such, substantial environmental offsets — both direct
and financial — would be required.

Aguatic flora and fauna

No protected aquatic species are expected to be directly impacted by the project. As the Burdekin River is classed as a
major risk waterway for fish passage, the Reference Project includes provision for fish passage devices for the dam (a
fish lift) and weirs (vertical slot fishway).

Although installation of the fish passage devices will lower offset liability, substantial offsets for impacts to MSES (fish
passage) are likely to be required.

Benefits and opportunities
The project also presents numerous environmental benefits and opportunities. These include:

° reduced sediment influx, consistent with the Reef 2050 policy framework, to the Burdekin River due to improved
land management practices within the ADA (including the use of ‘best practice’ methods and technologies for
irrigated agriculture)

° expanding irrigated agriculture in the upper (rather than lower) reaches of the Burdekin Basin, providing
additional system buffering capacity against pollutant export to the Great Barrier Reef

° establishing irrigated agriculture in a portion of the Burdekin Basin which is significantly less susceptible to
groundwater level increases and consequent secondary salinity (rather than expanding irrigated agriculture in an
area with established secondary salinity issues)

° opportunity for fish stocking in dam and weir reservoirs, including for recreational fishing, or for ecosystem
recovery

° opportunity to deliver a carbon neutral project (further information provided below under ‘Sustainability’).

Indigenous cultural heritage

The project is situated on the traditional country of the Gugu Badhun and Gudjala Peoples. The cultural heritage
investigations for the DBC included desktop analysis of registered sites, use of a predictive landscape model to identify
priority target sites for investigation, field investigation (concentrated around the inundation area and dam site), and
consultation with key representatives from Gugu Badhun and Gudjala Peoples including board members, elders, field
officers, technical advisors and legal custodians.

Significance of the project findings

The Indigenous cultural heritage investigations identified a rich cultural landscape which had been extensively utilised
by Aboriginal people in past times. Using a predictive landscape model to prioritise survey effort, a total of 107
cultural heritage sites were located in the vicinity of the proposed inundation area. These included burials, post-
contact safe havens, rock art sites, stone arrangements, ochre sources, earth ovens, camps, artefacts, quarries, rock
shelters, stone sources, landscape features, springs, waterholes, wetlands and food resources.

The investigations provided an opportunity to gain greater appreciation of the cultural heritage values of the local
area as these had not been well-documented previously.

Multiple high heritage value sites including burials, refugia, painted art caves, earth ovens, ochre sources and artefact
concentrations are located within the inundation zone, and would be directly impacted by the project. This would
constitute a major loss of heritage for the Gugu Badhun People and to a lesser (but still significant) extent, for the
Gudjala People.

Investigations undertaken to date for the DBC have prioritised the inundation area, however it is recognised that
further work will be required over the wider inundation area and ADA in order to more fully understand the potential
impacts of the project.

Hells Gates Dam and Irrigation Scheme Revision 4 17
Detailed Business Case May 2022

SMEC Australia Pty Ltd For Townsville Enterprise Limited



EXECUTIVE SUMMAR

Engagement

Engagement and consultation with Traditional Owners has been a critical component of the DBC process, including
the development of a framework for cultural heritage engagement which was presented to the North Queensland
Land Council on behalf of Gugu Badhun Aboriginal Corporation (representing the Gugu Badhun People) and the
Ngrragoonda Aboriginal Corporation (representing the Gudjala People).

The Framework also provided a project introduction and set out the engagement strategy including a commitment to
core values such as free, prior, informed consent (FPIC), good faith, relationship development, governance,
cooperative negotiation, as well as outlining the activities expected to be undertaken.

The Gugu Badhun People and Gudjala People have openly expressed their concern about the project going ahead due
to the loss of heritage expected for the area. This sentiment has been communicated during in-person consultation, as
well as in writing. Both groups have noted expectations regarding their input to future project stages, including:

e  to participate in decision making in matters which affect collective rights, and to be treated equally without
discrimination

e  to be engaged in good-faith discussions about potential impacts, along with potential social and economic
development opportunities, without prejudice and in good faith

e  to be consulted and engaged on an ongoing basis on key issues including upstream and downstream community
impacts, water rights (i.e. commercial gain and control of resource), and skills and training opportunities

e  to be engaged in further extensive study within the area to fully understand the impacts and inform their
response and mitigations.

Opportunities

Despite the impact to Indigenous cultural heritage, there are opportunities for the proponent to work with Traditional
Owner groups to achieve positive community outcomes. Such opportunities, which will be further assessed in
consultation with the Gugu Badhun People and Gudjala People, may include the following:

Hells Gates Dam and Irrigation Scheme Revision 4 18
Detailed Business Case May 2022
SMEC Australia Pty Ltd For Townsville Enterprise Limited



PRIORITY AREA DESCRIPTION

Cultural Heritage
Regional Study

Cultural Preservation

Business Opportunities
for Indigenous
Communities

Education & Upskilling

Employment
Opportunities

Traditional Owner
Advisory Board

Cultural Heritage
Regional Study

Cultural Heritage

Management Application

Next Steps

Conducting a regional study of Indigenous cultural heritage in the Upper Burdekin
region in association with the proponents of other major projects in the region. The
purpose of such a study would be to deliver a coordinated, first-of-its-kind assessment
detailing historical connectivity of the region through stories of culture, social
organisation, practices and movement, human impact, settlement, anthropology and

geology.

Preserving significant Indigenous cultural heritage in the region, for example by
purchasing the land on which the cultural heritage is located and establishing
covenants to prevent future development. This includes documenting the discovery of
findings from the project to ensure preservation of the rich cultural history of the area.

Providing land and water allocations within the ADA to promote Indigenous business
opportunities (for example irrigated agriculture or eco-tourism).

Education opportunities in fields such as natural resource management,
environmental monitoring, or archaeological studies

Procurement policies to allow Indigenous businesses to access work associated with
the pre-construction, construction and operational phases of the project.

Provision for a Traditional Owner Advisory Board that can collaborate with the
Proponent to the next phase of the project to ensure a respectful pathway can be
established. The content of the board will be decided through appropriate
consultations with the TO Groups.

Combining Hells Gates and ASMTI cultural heritage investigations to deliver a
coordinated, first of kind, ground-breaking Regional Study of the entire Upper
Burdekin - detailing historical connectivity of the region through stories of Culture,
Social Organisation, Practices & Movement, Human Impact, Settlement, Archaeology
and Geology.

Unique opportunity to partner with Department of Defence to deliver one of the
largest and most significant studies in Australia. As both parties are already doing
cultural studies in the same area, with the same groups and the same technical
advisors, tailoring these efforts to deliver a parallel output of regional significance
could be done relatively efficiently and economically.

Work with Traditional Owners and refine the existing Cultural Heritage Management
Application provided to both the Gugu Badhun and Gudjala People developed through
the delivery phase of the project. The application allows for the identification of
information, artefacts and areas of cultural significance from field investigations to be
documented into a cloud-based platform, including training for the Traditional Owner
groups.

Following completion of the DBC, the next steps for the project would include:

° Ongoing engagement with the Gugu Badhun and Gudjala Peoples regarding project impacts and potential
opportunities for Indigenous communities

° More detailed cultural heritage survey of the project footprint

° Establishing Cultural Heritage Management Agreements and Indigenous Land Use Agreements with the Gugu
Badhun and Gudjala Peoples
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Future project activities would also be informed by lessons learnt from nearby Australia Singapore Military Training
Initiative (ASMTI) project. Additionally, the project recognises that there are significant opportunities to draw upon
existing relationships, processes and procedures developed through the delivery of the ASMTI project.

Sustainability

Townsville Enterprise Limited has committed the project to becoming carbon neutral. For an organisation or project to
be considered carbon neutral its net carbon emissions must equal zero. To become carbon neutral, companies must
rigorously calculate their carbon footprint, reduce it as much as possible, then purchase and retire carbon offsets to
the equivalent of the remaining emissions. As it currently stands, the price of Australian carbon credits is $30/t and so
using the preliminary carbon footprint data, annual costs to purchase carbon offsets would be $1.4 million during
construction and $8.3 million during operation. The sustainability assessment for the Hells Gates Dam and Irrigation
Scheme considers more than just the direct impacts, benefits and opportunities associated with the planning,
construction, and operation of the project. The scale and potential for this project will be realised at local, regional,
and state levels. This assessment has taken the more technical assessments provided by the specific Environmental
and Social Impact Assessment and Business Case chapters and distilled the key information to provide a holistic
perspective.

The proposed location for the project predominantly comprises grazing land, which is prone to extensive gully erosion,
leading to sediments travelling downstream and potentially impacting the water quality, ecology and fisheries of the
Burdekin River, Charters Towers Weir, Burdekin Falls Dam, and the Great Barrier Reef. Furthermore, the population of
Charters Towers (approximately 11,731) is currently declining at an average annual rate of -0.48% since 2010.
Projecting into the future, the impacts from climate change are likely to further degenerate the region as water
scarcity increases. This is a result of drought, more intense rainfall and storms exasperating the already severe erosion
and physical damage to seagrasses, corals, wetlands and other aquatic ecosystems, increased temperatures causing
coral bleaching, and rising sea levels increasing the extent of marginal cropping land in the Lower Burdekin.

As the impacts of climate change worsen, the viability of cattle farming and benefits from the Great Barrier Reef and
downstream environment (e.g., tourism and fisheries) may be at risk. The flow-on impacts of degenerating conditions
in the region will exacerbate population decline, local economy and local job opportunities.

This project will create an opportunity to transform the regions’ economic, social and environmental future. The initial
consideration of how a dam and irrigation scheme can create positive environmental outcomes seems
counterintuitive, but the project enables opportunities for regeneration and reversal of the current degenerative
situation.

Opportunities

The assessments undertaken as part of this DBC have provided the direct impacts and benefits of the project, but
there are other significant opportunities that can be realised. This is especially true as the project aspires to be the
most sustainable dam and irrigation scheme in Australia, and potentially the world. The key environmental
opportunities that can be realised by the project, include:

e  water security and water cycle management
° ecological opportunities
° carbon, energy use and renewable energy.

This project considers and responds to the impacts of climate change and will include appropriate treatments and
adaptations for the infrastructure assets, but the project will also improve the resilience of the region from a changing
climate. There will be added opportunities associated with the broader development of towns and industries that can
be realised by including climate change considerations in local planning and development requirements. This will
ensure that more resilient communities are established. Increasing storage capacity throughout the Burdekin River
(i.e. Hells Gates Dam and downstream weirs) will enable larger volumes of inflows from potentially less frequent but
more intense rainfall events to be stored for subsequent supply to water users, thereby improving the resilience of the
region from a changing climate.

As a part of the DBC and Environmental and Social Impact Assessment for the project, a preliminary carbon footprint
assessment has been conducted for the greenhouse gas (GHG) emissions that could be generated during construction
and operations. Furthermore, Townsville Enterprise Limited has committed the project to becoming carbon neutral,
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with a carbon neutral strategy to be developed for the project during the pre-construction phase, and to be adopted
before detailed design and construction works commence.

Sustainability strategy

Based on the assessments undertaken as part of the DBC and Environmental and Social Impact Assessment and due to
the scale of the project, it is recommended that a Sustainability Strategy be developed with guiding objectives and
targets. Such a strategy would align with key government policies and strategies to help guide all phases of
development, providing high level vision and direction for not just the project, but for the region. This could also
encompass the use of measurement tools to evaluate the performance and track progress towards targeted
sustainability outcomes.

The origin of the project and associated regional economic potential aligns with and contributes to aims of:

° North Queensland Development plans

° Queensland Climate Transition Strategy

° Queensland Climate Adaption Strategy

° National Action Plan for Salinity and Water Quality Assessment
° Reef 2050 Long-Term Sustainability Plan.

Carbon Footprint

The Hells Gates Dam and Irrigation Scheme will play a key role in Australia’s agriculture industry, adopting carbon
strategies to meet Australian and Global carbon targets. The emerging carbon market is providing a new revenue
stream and broadening on-farm diversity and practice. The scheme provides opportunity to become involved in
government funded carbon farming programs offering improvements to soil health leading to increased productivity
and profitability of farming operations.

As a part of the DBC and Environmental and Social Impact Assessment for the project, SMEC has conducted a
preliminary carbon footprint assessment of the greenhouse gas (GHG) emissions that could be generated during
construction and operations.

After a preliminary investigation of the specifics of the project and its consumption of resources, preliminary annual
GHG emissions were calculated to be:

° pre-construction — not considered in this assessment
° construction — 52,000 t CO2-e (assumed to occur from 2028 — 2032)
° operation — 277,00 t CO2z-e (assumed for 2033 onwards).

The breakdown of the carbon footprints for construction and operation of the project are each shown below. In the
construction phase, Scope 3 emissions make up 75% of total emissions and relate to the indirect carbon emissions
resulting from production and transport of materials required to build the infrastructure and the transport of staff to
reach the construction sites. Scope 2 emissions (electricity use) relates to the construction/accommodation sites and
was estimated to account for 15% of total carbon emissions and Scope 1 emissions (fuel used in construction site
machinery) was estimated to account for 11% of total emissions.

During operations, 75% of the carbon footprint was made up of Scope 2 emissions which is the net electricity
consumed by the project infrastructure (total energy consumed minus the amount generated by the hydroelectric
power station). The remaining 25% is related to Scope 3 emissions including the transport of crops to Townsville and
possible carbon emissions released by the dam inundation area.
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Figure C Carbon footprint, GHG Emissions (t CO2-e)
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A carbon neutral strategy for the project, which will be implemented once final project design is approved and ready
for construction, includes:

° preparation of a detailed carbon footprint of the final approved design
e  the purchase of carbon offsets, only:

—  after all emission reductions have been examined
—  those validated by the Clean Energy Regulator
—  focus on purchasing Australian carbon offsets.

Great Barrier Reef implications

The Commonwealth and Queensland Governments’ Reef 2050 Long-Term Sustainability Plan (Reef 2050 Plan)
highlights the threats to the Great Barrier Reef from land-based sources of water pollution, including agricultural
sources. The Hells Gates Dam and Irrigation Scheme provides the opportunity to establish best-practice innovative
technology in the irrigation scheme, land and water management in the Burdekin Basin, which would reduce sediment
and nutrient loads flowing to the coastal ecosystems and the Great Barrier Reef. As noted above under
‘Environmental’ positive outcomes for the Great Barrier Reef would include:

e  The Hells Gates Dam and Irrigation Scheme would reduce sediment and nutrient loads delivered to the
downstream Burdekin Falls Dam due to significantly improved land management and agricultural practices
within the project area (e.g. buffer strips along waterways, recycle pits, controlled nutrient application, capturing
runoff for re-use, compliance with the Reef Regulations), and water take by the scheme. Current land practice is
dominated by grazing and there is extensive gully erosion, which is delivering large volumes of sediment and
associated particulate nutrients into the Burdekin River.

° Expanding irrigated agriculture in the upper (rather than lower) parts of the Burdekin Basin, will provide
additional system buffering capacity against pollutant export to the Great Barrier Reef. The large water volume
of Lake Dalrymple provides a buffering affect as the holding time in the lake allows for sediments (and associated
particulate nutrients) to settle out of suspension before being released to the lower Burdekin River and the Great
Barrier Reef. There is limited buffering of pollutant runoff from sugar cane areas of the Lower Burdekin, which
flow into coastal ecosystems and the Great Barrier Reef Marine Park via surface and groundwater. In the Lower
Burdekin area, high rates of fertiliser application and large losses of irrigation water to waterways, wetlands and
coastal ecosystems can significantly impact ecosystem health and function such as nutrient enrichment, water
oxygen depletion and fish kills. Rising water tables are also evident in the Lower Burdekin irrigation areas, which
can lead to waterlogging, increased salinity in the root zone and altered productivity.
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Renewable energy

Australia has a confirmed target of being 50% renewable by the year 2030 and net zero by the year 2050, although
variations of these targets have been set and discussed across states and territories that has and will influence the
national targets around energy and net zero. Fundamentally, the targets will require major investment and tangible
assets that seeks to either reduce the greenhouse gas emissions or offset emissions.

Hells Gates Toe of Dam Hydropower Project (26 MW)

Hells Gates Toe of Dam Hydropower Project (26 MW) is an opportunistic investment that has been developed at the
toe of the Hells Gates Dam making beneficial use of the environmental and irrigation releases, located on the left bank
of the main dam structure.

The power, average annual energy and capacity factor for this arrangement are:

° power, estimated at 26,418 kW
° energy, estimated at 77,460 MWh per annum
° capacity factor of approximately 35.2%.

While a small-scale hydropower generator, the investment will partly offset the power utilised for the operation of the
overall scheme, in particular the pumping loads expected from the irrigation scheme.

Proposed Hells Gates Pumped Storage Hydropower Project (808 MW)

Hells Gates Pumped Storage Hydropower Project (808 MW) SMEC2021 is a completely independent scheme to this
project (the DBC) and has been developed as an opportunity for a large-scale renewable generation project.

The three overarching drivers of the Hells Gates Pumped Storage Hydropower project have been developed as:

e  arbitrage financial benefit from scheme operation

e  system stability benefits to the National Electricity Market in an environment where significant oversupply of
renewables is apparent in the North Queensland electricity network

° in the longer term, foreseeing the progressive reduction of coal fired power plants in the energy mix, as a large
scale, high capacity mechanical “battery” utilising a large copper wound iron core to provide system inertia to an
increasingly destabilised electricity network.

There are a number of synergistic opportunities between the Hells Gates Dam and Irrigation Scheme with other
projects in the area in particular the opportunities around partnerships with the ASMTI projects both during the
development and operational phases of the project, including sharing knowledge and lessons learnt regarding
infrastructure development in the area.

Capital costs

The estimated upfront real capital cost for the Reference Project is approximately $5.379 bn. This includes capital
costs, implementation costs and risk cost provisions. These are summarised in Table B.

Table B - Reference Project Capital Costs, SM

ELEMENT COST, $SM

DAM $1,283.1
MECHANICAL AND ELECTRICAL $692.3
IRRIGATION $2,465.5
WEIRS $306.5
ROADS & BRIDGES $632.6
PROJECT TOTAL $5,379.0
Detailed Business Case May 2022
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Figure D Hells Gates Dam and Irrigation Scheme (the project)
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Market sounding

Demand for Australian agricultural assets are increasing. The median price per hectare of Australian farmland
increased 12.9% in 2020 to $5,907 per hectare (Rural Bank, 2021). This marks the seventh consecutive year of growth,
bringing the 20-year compound annual growth rate (CAGR) to 7.6% (Rural Bank, 2021).

Given the large-scale of the irrigation development, it is evident that the capital required to develop the Hells Gates
Dam and Irrigation Scheme will not come solely from existing landholders. Rather, it will most likely come through
investment partnerships between existing or new landholders, banks and equity funds. In particular, those funds
whose investment mandates are directed towards agriculture. Several corporate agriculture companies were also
consulted to understand their level of interest in the project.

To assess the demand for water from capital markets, a market sounding of 20 of the major providers of capital to
agriculture in Australia was conducted between July and October 2021. Observations from the consultation activities
include:

e  there was a high degree of alignment between the characteristics sought by the investors consulted and the
characteristics of the project. This includes region, soil type and production opportunities, water reliability, price
and pressurised delivery, proximity to markets, transportation, logistics and access to labour.

° of the twenty investment funds consulted, there was a broad consensus that the project would be an attractive
investment proposition based on the Reference Project assumptions outlined. Key attributes of interest were:

—  the Reference Project’s large scale
—  water properties (reliability, price, and pressurised delivery)
—  the potential for value uplift based on the conversion of greenfield land to intensive agriculture

e  the scheme’s proximity to markets, transportation and labour made it comparatively attractive. Many of the
larger institutional investors stated they had difficulty finding investment opportunities of sufficient scale to
satisfy the requirements of their investment mandates and minimum investment size.

° 95% of surveyed respondents stated that they continue to look for large-scale, long-term water investment
opportunities to build on their existing portfolio.

° of the corporate agriculture companies consulted, many reported they have been looking for competitively
priced water to expand production of high-value horticulture. Highly reliable water was preferred given the likely
expansion of their production of perennials. In line with this, most corporate agriculture companies stated they
are targeting heavier, clay soils similar to those in the ADA.

° it is likely that capital markets will continue to look for reliable, large-scale, long-term water assets, with
properties similar to the Hells Gates Dam and Irrigation Scheme to invest in. Desktop research and consultations
support the DBC's position that capital is not likely to be a limiting factor in the construction or operations phases
of the project.

There are opportunities for the Reference Project to deliver meaningful cultural and economic outcomes for
Indigenous people within the Charters Towers and for Australian Indigenous people more broadly. Consultation with
the Indigenous Land and Sea Council confirmed that the project aligned with their investment mandate and that they
are interested in pursuing the opportunity further.

To assess willingness to participate in the scheme from local farmers, all available landholders within the ADA were
consulted either by a face-to-face interview where possible (given COVID restrictions) or telephone interview. A recent
expression of interest process confirmed that the market is prepared to accept the estimated water price.

In the process of developing this DBC, one-on-one consultations were held with the 15 major landholders within the
proposed ADA and inundation area. A public Town Hall was also held in Charters Towers with Townsville Enterprise
Limited in March 2021 to brief the local community and to communicate key details and timelines of the project.
Consultation found some landholders:

° stated they were interested in developing part of their land for irrigation

° stated that given the long lead time of the project, it is something that would be considered closer to the time of
the project coming to fruition

° stated that access to highly reliable water would unlock production opportunities for their families

° raised questions over the impact of the irrigation scheme on existing water rights

° noted investment is already underway in some areas to develop land to grow non-traditional crops such as
cotton and safflower, including for ethanol production.
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From the research undertaken regarding market demand for water from the project, it is noted that:

e theland and water development elements of the project require approximately $1.7 bn in funding and this
necessitates partnerships between landholders and non-farm capital

° landholders expressed different views about investing in water and irrigation development. Some are ready to
invest and partner, others want to assess the detail and others are currently not likely to invest. The long lead
time means current landholders will re-assess their positions based on changing generational positions

° the large agricultural-focused funds are generally very supportive of the project. If the project proceeded along
similar lines to the assumptions outlined in this business case —it is very likely that the project would attract the
necessary capital to purchase water entitlements and development the ADA. Letters of support from potential
investors are provided in this DBC.

These entities are, collectively, assumed to generate the demand for the land and water entitlement offerings that
would be put to the market once there is greater certainty that the project will be progressed.

The model proposed, is based on seeking binding contractual commitments from these entities to purchase the land
and water assumed, at this stage, to mirror other southern irrigation developments, with financial contributions in
tranches of 2%, 8% and 90% as described elsewhere in this DBC.

To undertake a preliminary market assessment of the appetite for these investments, direct market demand research
was undertaken with existing landholders and twenty of Australia’s largest agriculture investment firms, noting there
is an element of work required as part of the pre-construction phase of the project through the series of gates
presented to critically de-risk the project development ahead of non-binding and binding commitments.

Key features of the project that were identified as favourable by entities surveyed included the following:

e the greenfield nature of the scheme with abundant water and land available for development

e  favourable cropping conditions and proximity to transport and other required infrastructure

e  the contemporary scheme design, including the mechanisms to deliver the water from bulk source to farm

° competitive water prices for a scheme of this size (compared to other irrigation schemes nationally), both the
upfront cost of purchasing water entitlements and ongoing water charges once scheme operations commenced.

These demand surveys and follow-up consultations, which include recent Expressions of Interest (responses are
attached in Appendix F) built on detailed market research and on-farm profitability studies undertaken for the project.
Of the investors consulted, 100% stated that the proposed water price (annual and ongoing) is both competitive and
acceptable to the market.

The conclusion was that there is sufficient potential demand for land and water offerings from the large scheme (circa
60,000 hectares and 549,652 ML/annum) to assume in the financial modelling that:

° approximately 25% of the capital costs for the reference project would be able to be funded by irrigators and
investors; and
° the ongoing water charges were competitive, relative to other projects and investment offerings.

Economics

The delivery of the Reference Project is anticipated to generate significant producer benefits in the form of an uplift to
agricultural output. The uplift in agricultural output has been estimated by allocating the additional water made
available for irrigation purposes to the different productive soil types within the project area.

A staggered planting ramp-up and relative timeframes to maturity with the first year of operations commencing in
2034, full production of the scheme is not anticipated until 2048.
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Over the evaluation period of 50 years?, as captured in Table C, it is estimated that the Reference Project will result in
a net increase in agricultural production (gross margin) of $4,805.46 million (PV, 7%).

This is primarily a result of the contribution from perennial agriculture across all three zones, which account for 82% of
the total discounted benefits of the Reference Project. This demonstrates the importance of the ability of the scheme
to deliver high reliability water to ensure these high value-add crops can be supported and deliver the anticipated
benefits for the region.

Other benefits captured in the Cost Benefit Analysis (CBA) include recreational benefits, which account for
approximately $26.27 million (PV, 7%) and the residual value of the $3.87 million (PV, 7%).

Table C Economics Results (over 50 years)

SCENARIO 1 SCENARIO 2
SCENARIO
(REFERENCE PROJECT) MID-SIZE SCHEME
Land Area planted (ha) 60,000 ha 31,700 ha
Zones planted North, Central and South North and Central
Water Demand (ML) 549,652 ML 352,108 ML
Financial Costs (all present values are discounted by 7% real, SM)
Construction Costs $3,104.59 $2,188.61
On-farm Capital Costs $689.86 $340.76
On-farm $458.32 $251.15
Operations Costs $320.46 $206.61
TOTAL PV COST $4,573.23 $2,987.13
Economic Benefits (all present values are discounted by 7% real, SM)
Agricultural Benefits $4,805.46 $3,087.68
Recreational Benefits $26.27 $26.27
Residual Benefits $3.87 $3.11
TOTAL PV BENEFITS $4,835.6 $3,117.06

Economic results (all present values are discounted by 7% real, SM)

Economic NPV (Not including

recreational benefits) e SATEE
BENEFIT COST RATIO 1.05 1.03
Implied IRR 7.3% 7.2%
NPV per $ of investment $0.05 $0.03
Benefit Cost Ratio @ 4% 1.83 1.87
Benefit Cost Ratio @ 10% 0.65 0.62
Economic NPV @ 4% $5,479.41 $3,602.14

350 years has been the selected as the preferred evaluation period as it more closely aligns with current Infrastructure Australia
Assessment Framework requirements for long(er) lived assets. Table D contains results for a 30-year evaluation period. For further
explanation on evaluation periods and asset life please refer to section 15.3.3 and 15.9.
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SCENARIO 1 SCENARIO 2

SCENARIO
(REFERENCE PROJECT) MID-SIZE SCHEME

conomic 0 -$1,185. = .
E ic NPV @ 10% $1,185.16 $851.90

Table D presents a summary of the economic analysis for three (3) scenarios considered within the development of
the project. Sensitivity of the results to movement in the discount rates is also captured below.

Table D Economics Results for the Reference Project, under different evaluation periods

DISCOUNT RATE 4% DISCOUNT RATE 7% DISCOUNT RATE 10% DISCOUNT RATE

Evaluation Period of 50 years

Net Present Value (NPV) — Sm $5,419.69 $236.10 -$1,185.16
Benefit Cost Ratio (BCR) 1.83 1.05 0.65
Internal rate of return (IRR) — % 7.30%

Net Present Value per dollar of

investment (NPV/1) $0.83 $0.05 -$0.35

Evaluation Period of 30 years

Net Present Value (NPV) — Sm $2,301.86 -$499.62 -$1,374.20

Benefit Cost Ratio (BCR) 1.38 0.89 0.59

The above analysis confirms that the project, under the Reference Project ADA scenario (i.e. of 60,000 hectares), is
anticipated to generate an economic return to society, with observed benefits outperforming the related costs over
the appraisal period. An ADA with 31,700 hectares would deliver a break-even socio-economic return, where a dollar
or economic benefits would be realised for every dollar invested, while a small scheme solution would fail to deliver a
positive socio-economic return.

The Reference Project would deliver approximately $4.8 bn in economic benefits (PV, 7%) and return $1.05 dollar for
every dollar invested, at a real discount rate of 7%. This economic return increases to $1.83 dollars under a real
discount rate of 4%.

In addition to the direct economic impacts that are captured in the CBA, the project will have indirect (or flow-on)
impacts on the economy. These indirect impacts emanate from a range of sources including:

supply chain linkages, where other businesses in the economy provide goods and services to the businesses that
are directly impacted by the project activities (businesses contracted to develop and construct the project and
farm businesses that gain access to water for irrigation purposes)

supply constraints and other constraints that result in competition for resources induced by the increase in
construction and farming activity generated by the project

income effects flowing from the stimulus to jobs, wages and profits that the project instigates.

To quantify these flow-on effects, macro-economic modelling was undertaken, with Table E presenting the anticipated
wider economy impact resulting from delivery of the Reference Project.

Table E Macro-economic results from investment in the Reference Project

DEVELOPMENT AND OPERATIONAL
METRIE CONSTRUCTION PHASE | PHASE MEASERE

Macroeconomic impact of the project proceeding (net impact, i.e., above Base Case)

Gross Regional Product $1.3bn $6.0bn 2021 dollars, PV @ 7%
Detailed Business Case May 2022
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DEVELOPMENT AND OPERATIONAL

MEIRIC CONSTRUCTION PHASE | PHASE MEASURE

Including:

o Aggregate Investment $3.6bn $1.6bn 2021 dollars, PV @ 7%
¢  Household Consumption $0.7bn $3.8bn 2021 dollars, PV @ 7%

Employment results for project proceeding (net impact, i.e., above Base Case)

Direct FTE 10,600* 3,300° Jobs

During the operational phase, when full production has been reached, a total of nearly 3,451 additional ongoing FTE
jobs is expected to be generated in the Townsville region. This is equivalent to almost 172,550 job years of additional
FTE employment over the 50-year horizon. At the national level the impact of the project on aggregate employment is
assumed to be zero. This follows from the long run assumptions that the national supply of labour and the equilibrium
rate of unemployment are unaffected by the project.

Financial and affordability

In nominal terms, the total capital costs of the project are expected to be $7.257 bn ($5.4 bn in real terms) (including a
contractor risk and opportunity allowance, and Proponent costs and risk and contingency).®

These capital costs will be partially offset by an ‘irrigator contribution” amount (called the water access entitlement
charge) of approximately 25% of the capital cost of the majority of the works (e.g., all capital costs excluding the early
works packages).

In the operations phase of the project, the revenue earned through the annual water price exactly offsets the
operations, maintenance and lifecycle costs of the project, other than:

e  the cash flows related to the Toe of Dam hydropower station; and
e some minor costs associated with the dam wall which are incurred prior to the commissioning of the irrigation
network (e.g., the point in which revenue earning commences).

As a result, the project in its own right is not able to generate a commercial return and there is a large funding gap. As
captured in Table F, the total estimated revenue from water entitlement charges, based on an estimated average
price of $2,313 per ML, is estimated at $1.7 bn. Accounting for some further revenue offsets from the Toe of Dam
hydropower station, at approximately $0.1 bn, the estimated funding gap for this initiative is approximately $5.4 bn.

For investor consultation purposes, $2,000/ML - $2,400/ML was presented as the lower and upper bound water price
for high priority water. This water price is consistent with the average water access entitlement charge assumed in the
cost recovery model. However, based on the modelling completed, as there will be two types of water product
supplied by the project’s irrigation scheme, the actual upfront price for high priority water allocations is likely to be
more than $2,000 per ML and the upfront price for medium priority water allocations is likely to be less than $2,000
per ML with a resulting overall average of the two as assumed in the analysis. These prices will likely to be informed by
the development and application of headworks utilisation factors as documented by the Queensland Competition

4 For the construction phase, jobs refers to the number FTE person-years of work generated — 1 person working full time for 1 year
is counted as a job.

5> For the operational phase, jobs refers to the number of permanent, ongoing FTE jobs created.

6 A p90 risk contingency has been adopted for capital costs comprising a risk profile in both planned and unplanned risk categories.
Refer to section 7.4 for further explanation of probabilistic costs.
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Authority and applied by bulk water providers throughout Queensland when making water pricing determinations. If
it is ultimately determined to have more than one water product as detailed above — the total cost of water would not
change — but rather the model would rebalance water pricing across the water products with unchanged total
costs/revenues back to the scheme.

Table F Funding requirement in nominal dollars, SM

REFERENCE PROJECT

COMPONENT

NOMINAL, $’M
Capital cost $7,257
Revenue: irrigator contribution (the ‘water access entitlement’) S(1,713)

Remaining capital amount to be funded $5,544

Revenues and costs associated with the operations, maintenance and lifecycle
replacement of the dam wall and irrigation network

Minor costs associated with the dam wall which are incurred prior to the S5
commissioning of the irrigation network

Toe of Dam hydropower station $(107)

The affordability assessment undertaken as part of this DBC has identified a number of approaches that could be used
to meet the funding gap (in part or in full). This includes:

° Queensland and/or Australian Government investment

e  increasing the irrigator contribution (‘water access entitlement charge’) higher than the current contribution of
approximately 25% (noting this is subject to ‘willingness to pay’ of irrigators)

° setting the annual water price at a value selected by government which is higher than pure cost recovery (noting
this is subject to ‘willingness to pay’ of irrigators). This is the subject of a scenario analysis which has run
sensitivities based on the variables outlined in Section 9.5

° including a return of capital charge in the annual water price (noting this is subject to ‘willingness to pay’ of
irrigators)

° performing additional due diligence on the Toe of Dam hydropower station to determine whether the
investment is financially viable in its own right and represents value for money

° investment in a separate (but related) asset — the HGPSP

° other investment programs in the region

° well-structured interaction with the private sector (for example, through an availability-based PPP model,
running a contestable process with the private sector to finance and fund part of the infrastructure network
and/or loans from the private sector).

Further refinement of financial estimates and the funding model

The capital cost assumed amount to $7,257 million in nominal terms. The market demand assessments indicate a
potential source of funding of $1,713 million from irrigators from the sale of water allocations. In March 2022 the
Australian Government announced a funding commitment of the remaining $5,442 million, subject to a number of
conditions.

The cost estimates and funding estimates will be further refined in the pre-construction phase of the project. This
includes:

° water allocation sourcing strategies — this addresses any capital cost implications of sourcing water entitlements
for the project

° refinement of other capital cost estimates — based on updates to capital and, to a lesser extent, operating cost
estimates based on further project studies and reviews

° update on market demand - further irrigator/investor capacity-to-pay studies, including whether the $1,713
million upfront capital funding assumption requires refinement based on updated project costs

° consultation and negotiation on the funding model - the funding model assumed at this stage includes the
Queensland Government providing water allocations to individual Hells Gates Dam and Irrigation Scheme
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customers in return for upfront payments. This is a preliminary model only, that seeks to highlight the size and
timing of the possible funding arrangements required. Further consultation with the Queensland Government is
proposed on this matter in the next stage of works.

The upfront water entitlement paid by irrigators to access water has been calculated based on the total risk adjusted
costs of the project, as shown in Table G. Notably, the early works component of the capital cost is not included in the
irrigator contribution. For all other packages of work, it is assumed that irrigators contribute approximately 25% of the
capital cost. This is then divided by the water allocation to return the upfront water entitlement price of $2,313 per
ML in real terms as tested by the current expression of interest process conducted (or $3,118 per ML in nominal
terms).

Supporting this is the nominal (i.e., escalated) capital costs which align with the Federal Government commitment to
the project. Of note, there is a gap between the total cost and that paid by government and irrigators associated with
the Toe of Dam hydropower station which covers the $107 million gap.

Table G Water Price

GOVERNMENT IRRIGATOR GOVERNMENT IRRIGATOR
Hach UO17-(CRRTT ALLOCATION ALLOCATION CONTRIBUTION CONTRIBUTION
A — Early works $294m 100% 0% $294m SO
B — Dam wall $1,556m 75% 25% $1,167m $389m
C — Irrigation networks $3,331m 75% 25% $2,498m $833m
D — Electrical infrastructure $198m 75% 25% $149m $50m
Total Cost (Real) $5,379m 76% 24% $4,108m $1,271m
Cost per ML
2,31 L
(real) B
Total Cost (Nominal) $7,257m $5,442m $1,713m
Cost per ML
11 L
(nominal) L

The project funding is assumed to comprise $5.4 bn from the Australian Government and $1.7 bn from irrigators and
investors from their purchasing of water access entitlements. As outlined above, it is assumed that approximately 75%
of the capital funding will be sourced from the government and approximately 25% from the irrigators/investors.

However, there is also an important financing issue that will need further assessment on the next stage of the
project’s development. This includes assessing avenues to minimise any temporary finance timing mismatch, for
instance, if the full capital costs of the project are to be paid for before the majority of the funding is received from
the irrigators and/or the government.

Options that could be explored include negotiations with the Australian Government to optimally align payments with
the construction cost outlays; and variations to the assumed irrigator/investor payments, either the amount assumed
to be paid in total, and/or the proportion of these payments at each stage (i.e. varying the 2%, 8% and 90% tranches
as outlined in detail in the later chapters). However, it is noted that changing these funding parameters for
irrigators/investors may impact their willingness to pay for water entitlements.

There may also be opportunities to explore some of the funding being provided through private sector financing
avenues, although this may have implications on total project costs.

The potential substantive future role of the Queensland Government in this project has important implications here,
noting the DBC conclusion of the need for consultations in the next stage on the preferred proponent for the project,
particularly for the bulk infrastructure (i.e., dam and weirs). It will therefore also be essential for early engagement on
these and other financing options with the Queensland Government, and possibly Sunwater, in the next stage.
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Project delivery

Project Staging

The project has been uniquely developed as a staged infrastructure development scheme, that takes into account a
pre-construction phase, a pathway for obtaining the necessary water allocations, natural construction phase
sequencing, the economic return on investment and ability to refine the operability at different levels of scheme
maturity.

Staging of the overall scheme is inherently built into the sequencing of the Hells Gates Dam and the corresponding
irrigation scheme, developed as three distinct agricultural zones, including central, northern and southern irrigations
zones respectively.

More specifically, the Hells Gates Dam and Irrigation Scheme is proposed to be developed based on the following
phases:

e  pre-construction phase

° Phase 1, central irrigation zone
Phase 2, northern irrigation zone
° Phase 3, southern irrigation zone.

This phased approach ensures that the critical primary infrastructure is in place to allow for full agricultural
development to take place for each zone. The works under each phase are further discussed below.

Pre-construction phase (2022-2027)

The next phase of activities fundamentally develops the scheme to a level that supports the project to transition into
construction, staging, investment, and commercialisation. It also provides an opportunity to de-risking the overall
project and will enable further exploration and capture of socio-economic and financial benefits.

Primary activities for the next stage of works include expanded and detailed stakeholder engagement, investment
pathway planning, and a detailed Environmental Impact Statement (EIS), and associated engineering design.
Additional activities are captured in Table H below.

The delivery of the next phase of the project, known as the pre-construction phase, requires funding of $280 million
awarded for works over a 5-year-period between 2022 and 2027 in preparation for all activities to de-risk the project
prior to delivery phase. The gates provided below are indicative only and are subject to change depending on the
approval timelines following the commencement of the pre-construction phase. These timelines would need to be
discussed with all parties prior to execution of the grant deed. Table H is a living document that will be refined to align
with an inherent sequence of works based on sufficient certainty around market demand, water allocation,
infrastructure size (in particular dam size) and confirmation of project proponent. It is therefore proposed the delivery
of the pre-construction phase be undertaken through a series of gates that align with critical decision-making process
for the proponent and the government. These gates are presented below.

A further example of how the following table is indicative and may need to evolve over time relates to whether the
distribution scheme is split from the bulk scheme. That is, if the bulk scheme proponent (for the dam and weirs); e.g. a
State Government entity) is separate to the distribution proponent (for the irrigation scheme, e.g. for a local
management arrangement), this will impact the tasks in Table H, where there would need to be separate tasks and
decision stages for both.

Hells Gates Dam and Irrigation Scheme Revision 4 32
Detailed Business Case May 2022
SMEC Australia Pty Ltd For Townsville Enterprise Limited



Table H Pre-construction Delivery Gates / Funding (2022 — 2027)

YEAR POTENTIAL IMPACT
TO THE PROJECT IF | FUNDING

PRE-CONSTRUCTION PHASE TASKS UNRESOLVED | $280.0m

BY GATE

Gate 1 — Water, Demand, Stakeholder Engagement and Proponent -

In principle support from the Qld Either:

Government to include initiatives to
facilitate a Hells Gates Dam in the
Draft Burdekin Water Plan

1.Delay whilst awaiting in Principle support

2.Project unable to advance

declaration pathway (Subject to
above)

Advance Market Analysis and Delay while undertaking additional analysis
Investor Commitment, including
preliminary contractual

commitments

In principle coordinated project . Delay whilst awaiting in Principle support

Commencement of discussions with Delay while whilst progressing discussions
the State Government for Project

Proponent for the Bulk Water .

Infrastructure

Once all activities above are completed, advance through to Gate 2

Gate 2 — Project Approvals and Commercials Agreements $200.0m

Commencement of Commercial Either:
agreement o Frzslio @i iz r 1.Delay while undertaking additional
Allocations e
. analysis; or
2.Project unable to advance if insufficient
demand

Confirmation of water allocation . Delay in securing water entitlements

strategy in finalised Water Plan

Options for water entitlements Construction unable to commence

secured by the proponent

Declaration of Coordinated Project Delay with finalisation of EIS

status (Subject to above)

Environmental Impact Studies and Either:

Project Approvals 1.Delay while undertaking additional

environmental studies and seeking
approvals; and/or

. . . . 2.Increase in cost, which has flow-on

impacts to other aspects of the Business
Case

Once all activities above are completed, advance through to Gate 3

Gate 3 — Project Approvals, Procurement Pathways and Contracting S55.0m

Either:

Binding agreements with scheme . )
638 . . 1.Delay whilst seeking agreements
customers

2.Construction unable to advance

Once all activities are completed, move to project delivery

Gate 4 — Project Delivery Outstanding Construction Phase/s Cost S
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Subsequent delivery phases (2027-2033)

The delivery of the construction phase of the project can commence once all approvals have been received by the
project. The approach to the delivery of the overall scheme is based on a sequence of critical and necessary
infrastructures packages to allow the construction of sufficient infrastructures for commercialisation of the scheme

and presented below:

Phase 1 — Dam and central irrigation zone

Early works, and the construction of the central
irrigation zone and dam infrastructure, resulting in:

e Total Agricultural Footprint: 12,200 Ha
e  Cumulative Water Allocation: 134, 656 ML

Elements / packages delivered

° Package A — Early Works Package (including 3
separable components)

° Package B — Main dam works and associated
infrastructure (2,100 GL Dam)

° Package C — Central irrigation infrastructure, stage
1a (initial 12,200 Ha).

° Package D - Electrical Infrastructure and services,
stage 1a. This includes the provision of the primary
high voltage transmission line from the NEM to the
central zone

Phase 2 — Northern irrigation zone

Irrigation and supporting electrical services, resulting
in:

e  Total Agricultural Footprint: 31,700 Ha

e  Cumulative Water Allocation: 352,108 ML
(transfer of additional allocation from other
projects)

Elements / packages delivered

Activation of the northern zone, through following two
construction packages:

° Package C — Irrigation infrastructure, stage 1b (an
additional 19,500 Ha)
° Package D - Electrical Infrastructure and services

Phase 3 — Southern irrigation zone

Irrigation and supporting electrical services, resulting
in:

e  Total Agricultural Footprint: 60,000 Ha
e  Cumulative Water Allocation: 549,652 ML

Elements / packages delivered

Activation of the southern zone, through following two
construction packages:

° Package C — Irrigation infrastructure, stage 1c (an
additional 28,300 Ha)

° Package D - Electrical Infrastructure and services,
stage 1c Southern
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Conclusions

The Hells Gates Dam and Irrigation Scheme is a multi-infrastructure project that includes the development of a major
agricultural opportunity, inclusive of one of the largest dams in Queensland, one of the largest pressurised irrigation
systems and potential for future water security for urban development in the long-term future as the project develops
through its operation lifecycle and opportunities for the project to support the 2030 national renewable targets and
net zero strategy through the provision of renewable energy projects.

This project is a significant national building project with a Benefit Cost Ratio of 1.05, at a real discount rate of 7% for a
50-year reference period. The Reference Project will result in an additional $0.8 billion in gross regional crop
production annually from 2034 in real terms and will contribute $1.3 billion to GRP from construction and a further
$6.0 billion to GRP from operations (in present value terms). The Reference Project will be able to support 10,6007
construction jobs and further 3,300 operational jobs®.

The project will add an additional 3% to the current horticultural portfolio for the State of Queensland and aims to
have a major net positive impact to the national agricultural targets set by the Federal Government’s initiatives to not
only double the agricultural production in Northern Australia, but to become a $100 billion agricultural economy by
2030.

The project is uniquely placed within the Charters Towers Local Government Area and in proximity to pre-existing
major infrastructure including for power supply, transport, airport and port significantly improving the ability of the
scheme to leverage off these assets and services. This also provides the project modularity and scalability, with the
three (3) irrigation zones (northern, central and southern) delivered in a phased approach.

The pre-construction phase (2022-2027) will critically de-risk the final development and investment framework for the
project with detailed engineering designs, environmental and social impacts, economic and financial analysis, irrigator
commitments and development of the project ownership model. The project is unique in its location and intersects

with areas of cultural and environmental significance that requires a structured approach to the delivery of the project

The construction phase (2027-2033) will deliver the key assets that collectively make up the project. The dam,
irrigation and associated supporting infrastructure will be delivery based on the investment pathway and ownership
model developed as part of the pre-construction phase, which will build on the delivery and financing models
considered and put forward in this DBC.

This DBC presents pathways for the development of the overall scheme, and funding gaps, as well as opportunities for
investment, the sequence of activities and procurement strategies for the project in its entirety.

The economic and social analyses have highlighted considerable benefits for the Charters Towers and Townsville
regions, both during construction and upon commencement of scheme operations. It is also important to highlight the
potential benefits for the neighbouring Burdekin region, to the east and south-east of these areas, respectively.

The Burdekin region has long been a leading Queensland agricultural hub, initially based on groundwater-irrigated
cropping and later a weir-based irrigation scheme. Over the past three decades this has increased considerably
through additional irrigated broadacre (mostly sugarcane) and horticultural production reliant on water supplied by
the Burdekin Falls Dam, through the Burdekin Haughton Water Supply Scheme.

The region is, therefore, already relatively well-serviced through both reliable irrigation water supplies and a
developed agricultural services sector.

7 For the construction phase, jobs refers to the number FTE person-years of work generated — 1 person working full time for 1 year
is counted as a job.

8 For the operational phase, jobs refers to the number of permanent, ongoing FTE jobs created.
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However, the Hells Gates Dam and Irrigation Scheme offers considerable opportunities to further expand the
productivity and wealth of the Burdekin region through two avenues:

e  Water systems management — the Hells Gates Dam would be located upstream of the Burdekin Falls Dam and
provides the opportunity for optimal water resource management outcomes if both dams (and indeed the new
Big Rocks Weir) were operated as a combined system. This would assist in minimising environmental flow
impacts and maximising water supply reliability for both new and existing water allocation holders. The DBC also
proposes an opportunity to utilise the existing Burdekin region’s unused water allocations, as well as potentially
sourcing additional water allocations through reducing existing Burdekin Haughton Water Supply Scheme water
losses via appropriate infrastructure investments. These would result in increased agricultural production and
further reduce salinity risks in the Burdekin Haughton Water Supply Scheme.

° Services industry — the Burdekin economy would benefit through the additional regional agricultural industry
support services and greater domestic and export market transport services that would likely eventuate. The
combination of the Hells Gates and Burdekin irrigation schemes would create one of the largest irrigation
schemes in Australia and generate significant economies of scale for the agricultural sector in the region and
potentially attract major service and food processing industries to the region. Over time, it would further
develop the North Queensland services sector, with benefits to the Townsville, Charters Towers, Burdekin and
other adjacent regions through expansion of the education, health, telecommunications and other services
sectors.

Recommendations

The DBC recommends the development of the scheme through a series of decision-making delivery gates that allows
the construction of the 2,100 GL dam, three weirs and supporting irrigation infrastructure, to provide for:

° up to 60,000 hectares of agricultural development

° significant new and expanded supply chain opportunities within Northern Australia

° new irrigation and best practice agricultural development within the region

° substantial increases in gross regional product and employment in North Queensland.

The DBC further recommends that to achieve this, the project needs to advance the issues outlined in the
Implementation Plan, with immediate priority given to resolving several key project issues, including:

° negotiating arrangements for funding of $280 million by the Australian Government for the pre-construction
phase, to further scope out and de-risk the development of the project

° further assessment of, and discussions with the Queensland Government on an optimal water allocation strategy
for the project, desirably based on an integrated operations model across the Burdekin River system, and
drawing on the four water allocation strategies proposed in this DBC for further assessment, one of which
involves reconsidering the size of the scheme if sufficient water allocations are unable to be sourced

° developing a transitional governance structure with the Queensland Government based on agreement of the
appropriate longer-term proponent(s) for both the bulk and distribution scheme components of the project.

Finally, the DBC recommends the delivery of the pre-construction phase be undertaken through a series of gates that
align with critical decision-making pathways for the proponent, where each gate involves appropriate engagements
with relevant governments.

This is not to understate the importance of continuing certain project tasks once pre-construction funding issues are
resolved, including targeted stakeholder engagement, the continuation of the significant and negotiations with
Traditional Owners, and the progressing of further studies required to satisfy government regulators, particularly in
relation to environmental approvals.
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ABBREVIATIONS & DEFINITIONS

Abbreviations & Acronyms

ABBREVIATION / ACRONYM DESCRIPTION

ACH Act Aboriginal Cultural Heritage Act 2003 (Qld)
ADA Agricultural Development Area

AEIS Additional Environmental Impact Statement
AEMO Australian Energy Market Operator

AEP Annual Exceedance Probability

AFC Acceptable Flood Capacity

AHD Australian Height Datum

ALA Acquisition of Land Act 1967

AMTD Adopted Middle Thread Distance

ANCOLD Australian National Committee on Large Dams
ASS Acid Sulfate Soils

BCDF Business Case Development Framework

BCR Benefit Cost Ratio

BFD Burdekin Falls Dam

BHWSS Burdekin Haughton Water Supply Scheme
BBWSS Bowen Broken Water Supply Scheme

bn Billion

BWQIP Burdekin Region Water Quality Improvement Plan
CBA Cost Benefit Analysis

CG Coordinator-General

CHL Commonwealth Heritage List

CHMA Cultural Heritage Management Agreement
CHMP Cultural Heritage Management Plan

CID Community Infrastructure Designation

COAG Council of Commonwealth Governments
CSIRO Commonwealth Scientific and Industrial Research Organisation
CSEP Community and Stakeholder Engagement Plan
CSS Contingent Supply Strategy

CTRC Charters Towers Regional Council

Detailed Business Case May 2022
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ABBREVIATIONS & DEFINITIONS

ABBREVIATION / ACRONYM

DESCRIPTION

D&C
DCT
DAF
DAFF
DBC
DEHP
DEWS
DNSP
DMP
DNRME
DO
DRDMW

DSDLGP

Design and Construct

Design, Construct, Transfer

Department of Agriculture and Fisheries (Queensland)
(Former) Department of Agriculture, Forestry and Fisheries
Detailed Business Case

Department of Environment and Heritage Protection

(Former) Department of Energy and Water Supply
Distribution Network Service Provider

Drought Management Plan

(Former) Department of Natural Resources, Mines and Energy
Dissolved Oxygen

Department of Regional Development, Manufacturing and Water

Department of State Development, Infrastructure, Local Government and
Planning

‘

EFO

EHP

EIS

EMP

EP Act
EPBC Act
ERA

ESIA
ESCP

Environmental Flow Objective

Department of Environment and Heritage Protection (Queensland)
Environmental Impact Statement

Environmental Management Plan

Environmental Protection Act 1994

Environment Protection and Biodiversity Conservation Act 1999 (Cth)
Environmentally Relevant Activity

Environmental and Social Impact Assessment

Erosion and Sediment Control Plan

‘

FH
FRMP
FSL

Freehold
Financially Responsible Market Participant

Full Supply Level

‘

GBR

GDE
GBRMP
GBRWHA
GL

GOC

Hells Gates Dam and Irrigation Scheme
Detailed Business Case
SMEC Australia Pty Ltd

Great Barrier Reef

Groundwater Dependent Ecosystem
Great Barrier Reef Marine Park

Great Barrier Reef World Heritage Area
Gigalitres

Government Owned Corporation

May 2022
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ABBREVIATIONS & DEFINITIONS

ABBREVIATION / ACRONYM DESCRIPTION
GOCAct A Government Owned Corporations Act 1993
GRP Gross Regional Product

‘

ha Hectares
HGTDH Hells Gates Dam Toe of Dam Hydropower
HGPSP Hells Gates Pumped Storage Project

ILM Investment Logic Map

ILUA Indigenous Land Use Agreement

ILSC Indigenous Land and Sea Council
lQQM integrated quantity and quality model
IRR Internal Rate of Return

‘

1\Y Joint Venture

‘

LG Act Local Government Act 2009 (Qld)

LGA Local Government Area

LL Land Lease

LOS Level of Service

(S)m Million

m Metres

m3/s Cubic metre per second

MCU Material Change of Use

ML Megalitre

ML/a Megalitres per annum

MNES Matter of National Environmental Significance
MP Medium Priority

MSCL Mild Steel Cement Lined

MSES Matters of State Environmental Significance
MW Megawatt

‘

NC Act Nature Conservation Act 1994 (Qld)

NCEC Negotiated Connection Establishment Contract
NER National Electricity Rules

NPA National Partnership Agreement

Detailed Business Case May 2022
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ABBREVIATIONS & DEFINITIONS

NPV Net Present Value

NPVI Net Present Value per dollar of investment
NQWIA North Queensland Water Infrastructure Authority
NOCC Negotiated Ongoing Connection Contract

NWI National Water Initiative

NWIDF National Water Infrastructure Development Fund
NWILF National Water Infrastructure Loan Facility

oM Operation Manuals

ORC Optimised Replacement Cost

PAF Project Assessment Framework

PLG Project Leadership Group

(the) project Hells Gates Dam and Irrigation Scheme
Proponent Townsville Enterprise Limited

PPP Public Private Partnership

PV Present Value

QBWOS Queensland Bulk Water Opportunity Statement

QCA Queensland Competition Authority

RAB Regulated Asset Base

RDA Regional Development Australia

RE Regional Ecosystem

ROL Resource Operations Licence

ROP Resource Operations Plan

RoR Rate of Return

RRC Rockhampton Regional Council

RWSSA Regional Water Supply Security Assessment

‘

SBFA Act Statutory Bodies Financial Arrangements Act 1982 (Qld)

SCADA Supervisory Control and Data Acquisition

SDPWO Act State Development and Public Works Organisation Act 1971 (Qld)
SIP The State Infrastructure Plan

SMEC Snowy Mountain Engineering Corporation

SMP Species Management Program

Hells Gates Dam and Irrigation Scheme Revision 4

Detailed Business Case May 2022
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ABBREVIATIONS & DEFINITIONS

ABBREVIATION / ACRONYM DESCRIPTION
SP Act Sustainable Planning Act 2009 (Qld)
SP Reg Sustainable Planning Regulation 2009

‘

TEC Threatened ecological community

TEL Townsville Enterprise Limited

Tl Act Transport Infrastructure Act 1994 (Qld)
TMR Transport and Main Roads

ToR Terms of Reference

TFP Total factor productivity

‘

USL Unallocated State Land

‘

VM Act Vegetation Management Act 1999 (Qld)
VE Value Engineering
VFM Value For Money

‘

WASO Water Allocation Security Objective
Water Act Water Act 2000 (Qld)
Water Supply Act Water Supply (Safety and Reliability) Act 2008
WHA World Heritage Area
WHS Work Health and Safety
WMP Water Management Protocols
WRP Water Resource Plan
WSS Water Supply Scheme
Definitions

TERM DESCRIPTION
Hells Gates The proposed dam and project site name.

Hells Gates Dam and Irrigation .
The project name.

Scheme
The Hells Gates project incorporating the dam and irrigation zones, all project
phases (pre-construction, construction and operations), and temporary and
The project permanent works.
Note: ‘project’ is to be in lower case letters in body text unless at the start of a
sentence.
The dam The proposed Hells Gates dam which includes all dam infrastructure.
Hells Gates Dam and Irrigation Scheme Revision 4
Detailed Business Case May 2022
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ABBREVIATIONS & DEFINITIONS

TERM DESCRIPTION

Irrigation zones

Target irrigation areas

Inundation area

Reservoir

Weirs

Agricultural development area
(ADA)

Associated infrastructure

Study area

Project footprint

Project boundary

Consequential development

Consequential impact

Hells Gates Dam and Irrigation Scheme
Detailed Business Case
SMEC Australia Pty Ltd

The irrigation zones (northern, central, southern and Burdekin).

Areas within the irrigation zones with the greatest potential (based on
environmental factors such as soils and topography) for development of
irrigated agriculture.

The area of land covered with water because of the dam.
The body or volume of water stored in the dam.

Includes the three downstream weir structures and associated weir pools
(northern, central, and southern).

The area defined for the project that incorporates the irrigation zones and
surrounding land that may be used for infrastructure to support cropping
operations.

Hydroelectric power station, access roads, existing road upgrades, and new
electrical transmission infrastructure.

Will be specific to each aspect of the assessment, e.g. study area for aquatic
fauna will differ to that of terrestrial fauna. Certain technical studies can have
multiple study areas (e.g. local vs regional study area), each study area is to be
defined.

Area of temporary and permanent disturbance for the project and associated
infrastructure.

The project footprint is the entirety of the disturbance envelope for all project
elements. In other words, the project boundary is the outer perimeter of the
footprint.

Development that occurs as a result of the project (e.g. businesses established
to support a new irrigation area).

As per the Reef 2050 Plan - a form of ‘indirect” impact resulting from further
actions (including actions by third parties) that are made possible or are
facilitated by implementation of the activity. For example, a port expansion
may result in an increase in shipping activity which may bring with it a suite of
consequential impacts (e.g. anchoring impacts, displacement of uses).
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SMEC Australia Pty Ltd acknowledges the contributions of the below partners in the development
of the Hells Gates Dam and Irrigation Scheme Detailed Business Case:

Townsville Enterprise Limited
Australian Government
Queensland Government
North Queensland Water Infrastructure Authority

Department of Regional Development,
Manufacturing and Water

Charters Towers Regional Council
Townsville City Council
Burdekin Shire Council

Hinchinbrook Shire Council
KPMG
AALTO
ActivateOne
Alluvium
Aquatic Biopassage
Arris
Astrebla Ecological Services
AUSCO
Austecology
Badu Advisory Pty Ltd
Brabon
Brazier Motti
C&R Consulting

Core Consultants
David Freebairn
Drillpower QLD
Ecological Interpretation
Ecology Management
Ed Meyer
ELH
Envirobiometry
Ergon
ES Solutions
frc environmental
GHD
Gugu Badhun Aboriginal Corporation
New Moon Station
Houghton
James Cook University
Katestone
Krey Price
Lyndal Hulse
Matrix Acoustics
Matt Shore Geological Consulting Ltd
MPC Kinetic
Ngrragoonda Aboriginal Corporation

Niche
NineSquared
North Coast Drilling
North Queensland Land Council
OD Hydrology
Orix
Powerlink
Ranbury
Saxon Drilling
Scurbat
Seismic Research Centre
Sunwater
Taverna
TBD
TOLL
Townsville Helicopters
Tropical Rivers
TropWater
Turnstone
Vastcom
Wild Environmental
Wiltshire Consulting
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