AUSTRALIA
Ark Eﬂergy ATETRA TECH COMPANY




Project Name
Project Number
Project Manager
Prepared by
Reviewed by
Approved by
Status

Version Number

Last saved on

Burrendong Wind Farm — Environmental Impact Statement | Ark Energy

Burrendong Wind Farm — Environmental Impact Statement
22COF - 4000

Daniel Magdi

Sam Oomens and Courtney Blick

Daniel Magdi and Rebecca Ben-Haim

Rachel Murray

Final

6a

7 November 2023

This report should be cited as ‘Eco Logical Australia 2023. Burrendong Wind Farm — Environmental Impact Statement.

Prepared for Burrendong Wind Farm Pty Ltd.’

This document has been prepared by Eco Logical Australia Pty Ltd with support from Burrendong Wind Farm Pty Ltd.

Disclaimer

This document may only be used for the purpose for which it was commissioned and in accordance with the contract between Eco Logical
Australia Pty Ltd and Burrendong Wind Farm Pty Ltd. The scope of services was defined in consultation with Burrendong Wind Farm Pty Ltd,
by time and budgetary constraints imposed by the client, and the availability of reports and other data on the subject area. Changes to
available information, legislation and schedules are made on an ongoing basis and readers should obtain up to date information. Eco Logical
Australia Pty Ltd accepts no liability or responsibility whatsoever for or in respect of any use of or reliance upon this report and its supporting
material by any third party. Information provided is not intended to be a substitute for site specific assessment or legal advice in relation to
any matter. Unauthorised use of this report in any form is prohibited.

Template 2.8.1

© ECO LOGICAL AUSTRALIA PTY LTD



Burrendong Wind Farm — Environmental Impact Statement | Ark Energy

Declaration

Project Details

Project Name Burrendong Wind Farm
Application Number SSD - 8950984

Address of the Land in Respect of which the The suburb of Yarrabin, approximately 30 km west of Mudgee, NSW in
Development Application is Made Mid-Western Local Government Area.

Applicant Details

Applicant Name Burrendong Wind Farm Pty Ltd

Applicant Address Level 2, 275 George Street
Sydney NSW, 2000

Details of Person by Whom this EIS was Prepared

Name Daniel Magdi
Eco Logical Australia Pty Ltd

Address 3/101 Sussex Street, Sydney NSW 2000

Professional Qualifications Principal Environmental Consultant

Registered Environmental Assessment Practitioner

Name Rachel Murray
Registration Number R80015
Organisation Registered With Environment Institute of Australia and New Zealand (EIANZ)

Declaration

The undersigned declares that this EIS:
»  hasbeen prepared in accordance with Schedule 2 of the Environmental Planning and Assessment Regulation 2021;

e  contains all available information relevant to the environmental assessment of the development, activity or
infrastructure to which the EIS relates;

o does not contain information that is false or misleading;
o addresses the Planning Secretary’s environmental assessment requirements (SEARs) for the project;

o identifies and addresses the relevant statutory requirements for the project, including any relevant matters for
consideration in environmental planning instruments;

o has been prepared having regard to the Department’s State Significant Development Guidelines - Preparing an
Environmental Impact Statement;

e  contains a simple and easy to understand summary of the project as a whole, having regard to the economic,
environmental and social impacts of the project and the principles of ecologically sustainable development;
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contains a consolidated description of the project in a single chapter of the EIS;
contains an accurate summary of the findings of any community engagement; and
contains an accurate summary of the detailed technical assessment of the impacts of the project as a whole.

"

[ i _.u-,"i/ﬂl-'_
Signature 3
Date 29 September 2023
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Abbreviations

ACHA Aboriginal Cultural Heritage Assessment

AEMO Australian Energy Market Operator

AHD Australian Height Datum

AHIMS Aboriginal Heritage Information Management System

AHIP Aboriginal Heritage Impact Permit

APZ Asset Protection Zone

ARENA Australian Renewable Energy Agency

BAM Biodiversity Assessment Method

BBAMP Bird and Bat Adaptive Management Plan

BC Act Biodiversity Conservation Act 2016

BDAR Biodiversity Development Assessment Report

BoM Bureau of Meteorology

BOS Biodiversity Offset Scheme

CEEC Critically Endangered Ecological Community

CES Community Engagement Strategy

CO;. Carbon Dioxide Equivalent

CoRTN Calculation of Road Traffic Noise

CSIRO Commonwealth Scientific and Industrial Research Organisation
DAWE Department of Agriculture, Water Environment (Commonwealth)
DCP Development Control Plan

DEM Digital Elevation Model

DCCEEW Department of Climate Change, Energy, the Environment and Water
DPE Department of Planning and Environment

DPIE Department of Planning, Industry and Environment (NSW, now reverted to DPE)
DoEE Department of the Energy and Environment

EEC Endangered Ecological Community

EIS Environmental Impact Statement

EMF Electric and magnetic fields

EP&A Act Environmental Planning & Assessment Act 1979

EP&A Regulation Environmental Planning and Assessment Regulation 2000
EPBC Act Environment Protection & Biodiversity Conservation Act 1999
EPC Electrical Plant Compound

ESD Ecologically Sustainable Development
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Description

FBI
FM Act
GHG
GW
GWh
IBRA
IEC
IPCC
IRENA
KFH
LBB
LCA
LCOE
LEP
LGA
LRET
LSPS
LVIA
MNES
NEM
NDC
NM
NRAR
NSW
NT Act
OEH
O&M
OosomM
PBP
PCT
PVIA
PS SEPP
RE Act
RET

REZ

Fire Behaviour Index

Fisheries Management Act 1994

Greenhouse Gas

Gigawatts

Gigawatt hours

Interim Biogeographic Regionalisation for Australia
International Electrotechnical Commission
Intergovernmental Panel on Climate Change
International Renewable Energy Agency

Key Fish Habitat

Large Bent-winged Bat

Life Cycle Assessment

Levelized Cost of Energy

Local Environmental Plan

Local Government Area

Large-scale Renewable Energy Target

Local Strategic Planning Statement

Landscape and Visual Impact Assessment
Matters of National Environmental Significance
National Energy Market

Nationally Determined Contribution

Nautical Miles

Natural Resources Access Regulator

New South Wales

Native Title Act 1993

Office of Environment and Heritage (now DPIE)
Operation and Maintenance

Over Size, Over Mass vehicle

Planning for Bushfire Protection

Plant Community Type

Preliminary Visual Impact Assessment

State Environmental Planning Policy (Planning Systems) 2021
Renewable Energy Act 2000

Renewable Energy Target

Renewable Energy Zone
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Description

RFS
rLoS
SDG
SEARs
SEPP
SHR
SIA
SoDAR
SoHI
TEC
Transport and Infrastructure SEPP
WTG
WWEA

Al

NSW Rural Fire Service

Radar Line of Sight

Sustainable Development Goals

Secretary’s Environmental Assessment Requirements
State Environmental Planning Policy

State Heritage Register

Social Impact Assessment

Sound Detection and Ranging

Statement of Heritage Impact

Threatened Ecological Community

State Environmental Planning Policy (Transport and Infrastructure) 2021
Wind Turbine Generator

World Wind Energy Association

Zone of Visual Influence
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Ancillary Infrastructure

Development Corridor

Development Footprint

External Road Upgrades

Internal Roads

Meteorological Masts

Micro-siting

Operation

Permanent Infrastructure

Pre-construction  Minor

Works

Project
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All infrastructure necessary for the construction and operation of the wind farm apart from
WTGs, including but not limited to: substations, switching stations, permanent offices and site
compounds, underground and overhead electricity transmission lines, meteorological masts,
communication cables (includes control cables and earthing), water storage tanks, hardstands
and internal roads.

The area generally bound by a buffer of 100 m radius around the Development Footprint as
shown in Figure 1-2.

The extent of ground disturbance including earthworks associated with permanent
infrastructure and temporary facilities in the Project Site.

Upgrade of roads external to the Project Site and associated vegetation clearing and/or
pruning, required to transport Project-related components and materials to and from the
Project Site.

The roads established within the Project Site for the purposes of constructing, operating,
maintaining, and decommissioning the Project (including waterway crossings).

Temporary and Permanent masts up to hub height of the WTGs and of a guyed, narrow lattice
or tubular steel design and concrete footings of approximately 1 m2 for each of the mast and
guy wires. The final number and location of the masts will be determined post-Development
Consent, post-WTG selection and detailed design.

The process of locating WTGs, ancillary infrastructure, and temporary infrastructure during
detailed design without further approval providing:

the ground disturbance remains within the Development Corridor
no WTG is moved more than 100 metres from the relevant GPS coordinates shown
in Appendix B.

The carrying out of the approved purpose of the development upon completion of
construction but does not include commissioning trials of equipment or use of temporary
facilities.

Infrastructure that will remain on the Project site during for the operational phase of the
Project, including WTGs and ancillary infrastructure.

Includes the following activities:
Surveys.
Building/road dilapidation surveys.
Investigative drilling, excavation, or salvage.
Minor clearing or translocation of native vegetation.
Establishing temporary site office and compounds.
Installation of environmental impact mitigation measures, fencing, enabling works,
meteorological masts.
Flora and fauna investigations and pre-clearing surveys, inspections, specific habitat
feature removal, relocation.
Establishing Project Site access points, minor access roads and minor adjustments to
services/utilities, signage etc. including associated vegetation removal and heritage
artefact salvage.

The Burrendong Wind Farm described in Section 3 of this EIS.
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Term Definition

Project Site The land required for the Project as shown in Appendix B and shown in Figure 1-2 and includes
Crown land, Crown waterways, Crown roads and Council roads located within the boundary of
the Project Site shown in Figure 1-2.

Temporary Facilities Temporary facilities used for the construction, repowering and/or decommissioning of the
Project, including but not limited to temporary site offices, amenities, and compounds, rock
crushing facilities, concrete or asphalt batching plants, stockpiles and materials storage
compounds, temporary laydown areas, minor ‘work front’ construction access roads and
temporary meteorological masts.

WTG Wind Turbine Generator: turbines used for the generation of electricity by wind, including the
tower, blades, and associated components.
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1.1. Context

The threat of climate change is significant and wide ranging and can largely be attributed to decades of
unabated use of hydrocarbon based and non-renewable energy sources, known as fossil fuels.
Widespread reliance on fossil fuels to support the many transports, food, material, electrical and other
needs of society has resulted in significant greenhouse gases emissions, primarily in the form of carbon
dioxide (CO,), into the atmosphere, leading to increased global temperatures. Consequently,
international, national, and state actors have established, signed, or otherwise committed to goals for
rapid decarbonisation and reduction of greenhouse emissions. Activities include the implementation of
energy policies, agreements, conventions, and frameworks which focus heavily on transformation from
fossil fuel reliance to adoption of renewable energy sources such as wind and solar power.

In the domestic context, Australia is a signatory to several international initiatives related to climate
change and emissions reduction, including the United Nations Framework Convention on Climate
Change (UNFCCC) (referred to as the Paris Agreement), ratified by Australia in 2016. The primary goal
of Australia’s commitment to the Paris Agreement is to reduce CO; emissions by 43% below 2005 levels
by 2030 (DCCEEW 2022). In support of this commitment, the Australian Government’s Renewable
Energy Target (RET) was established to provide a framework for renewable energy investment and
establishes a target for installation of 33,000 Gigawatt hours (GWh) of renewable energy each year
between 2021-2030.

New South Wales (NSW) plays a growing role in the energy transition, as state-based policies help drive
the development of renewable energy projects across the state. The NSW Government has committed
to halving emissions from 2005 levels by 2030 and achieving net zero carbon emissions by 2050 under
the Net Zero Plan Stage 1 and 2 (DPE 2023). This aligns with the NSW Electricity Strategy which
recognises the importance of encouraging the deployment of renewable energy to help replace the
states’ ageing coal generators (DPIE 2019a). Coupled with the Electricity Infrastructure Roadmap (DPIE
2021b) and establishment of Renewable Energy Zones (REZs) around NSW, the NSW Government
continues to facilitate development of renewable energy projects. The demand for clean and affordable
renewable energy is continuing to grow as the opportunity to avoid catastrophic climate change is
narrowing, and both governments and consumers become increasingly aware of, and willing to act on,
the risks of fossil fuel reliance.

The proposed Burrendong Wind Farm (the Project), located in the Central-West Orana REZ (Figure 1-1),
will contribute to rapid adoption and development of renewable energy which help to tackle the
challenges of climate change and global warming. More specifically, the Project will aid in achieving the
following objectives:

Supply clean, reliable energy to the National Energy Market (NEM)

Reduce CO; emissions by over 1.3 million tonnes per year (DCCEW 2010)

Provide a range of community benefits including, but not limited to, community sponsorship of
local events, local employment during both the construction and operation phases, injection of
money into the local and regional economy and the establishment of a community benefit fund
administered under a Voluntary Planning Agreement (VPA). The Mid-Western Regional Council
and Dubbo Regional Council are to receive $3,000 per WTG per year, totalling $210,000 per year
and $10 million over the 30-year life of the Project.
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Improve the security of electricity supply through diversification in generation sources and
distribution of wind generators within the Central-West Orana REZ.

Additionally, in late 2022, the Central West and Orana Regional Plan 2041 was released to provide a 20-
year vision for priorities and objectives across the region in which the Project is located. The 2041 Plan
builds upon objectives previously set out in strategic plans and ensures the character and identity of the
region is celebrated and protected. With the consideration of climate change risk and its impacts on the
region, the 2041 Plan seeks to facilitate renewable energy development to adapt to and mitigate climate
change, among other strategies. The 2041 Plan reinforces the significant potential of the region to
support renewable energy projects, given its elevated tablelands that are capable of efficient wind
energy production.

1.2. Project Overview

The Project consists of the installation, operation, maintenance, and decommissioning of up to seventy
(70) Wind Turbine Generators (WTGs), electrical infrastructure, ancillary infrastructure, public road
upgrades and access tracks and temporary facilities. The Project is designed to accommodate WTGs up
to 250 m in height, with a nameplate capacity (or maximum effect) of approximately 6-7 MW or greater.
On these terms, and subject to Development Consent and market changes, the Project is estimated to
have an installed generating capacity of approximately 400-500 MW. The Project would connect to the
existing TransGrid 330 kV transmission line to the west of the Project Site, on the western side of Lake
Burrendong. The Project Site layout is shown in Figure 1-2.

The Project will produce clean energy to power the equivalent of approximately 247,000 average NSW
households each year. The electricity generated by the Project would also provide approximately
900,000 tonnes of carbon dioxide equivalent (CO».) savings relative to the incumbent NSW electricity
generation mix on an annual basis?.

The Project will directly sustain approximately 250 Full Time Equivalent (FTE) positions and indirectly
sustain a further 400 FTE positions over the construction period of the Project. A further 12 direct and
35 indirect FTE jobs will be created during the 30-year operational period. The operational workforce
will consist of a local workforce or staff relocating to the region to fill the roles. Additionally, the increase
in local stimulus because of the Project will create indirect jobs throughout the construction period.

The conception and development of the Project has undergone a comprehensive process that
incorporates community and stakeholder feedback. This has allowed the Project to maximise positive
social, economic, and environmental outcomes while minimising adverse impacts and unintended
deleterious consequences.

1 Household estimate based on ACIL Allen Energy Benchmarks Report 2017, pg. 37 (updated 5 June 2018).

2 Based on DECCW’s NSW Wind Farms and Greenhouse Gas Savings Report Table 1: Wind Farm Output and Greenhouse Gas
Savings.
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1.3. Project Location

The Project is located within the traditional lands of the Wiradjuri Aboriginal Nation in the Dubbo
Regional Council and Mid-Western Regional Council Local Government Areas (LGAs) in the New South
Wales (NSW) state electorate of Dubbo. The Project Site is approximately 35 km west of Mudgee located
in the state suburbs of Yarragal, Yarrabin, Hargraves, Mumbil, and Dripstone (Figure 1-1). The Project
Site layout is shown in Figure 1-2.

1.4. Purpose of this Document

This Environmental Impact Statement (EIS) has been prepared for Ark Energy on behalf of Burrendong
Wind Farm Pty Ltd to support a State Significant Development Application (SSDA) to build and operate
a wind farm.

The Project has a capital investment value above $30 million. Under the State Environmental Planning
Policy (Planning Systems) 2021 (Planning Systems SEPP), formerly the State Environmental Planning
Policy (State and Regional Development) 2011 (SRD SEPP), electricity generating works (including wind
power) that have a capital investment value of more than $30 million are classified as State Significant
Development (SSD) and require approval under Part 4 of the Environmental Planning and Assessment
Act 1979 (EP&A Act) through the preparation of an EIS. As such, this EIS has been prepared under Part
4 of the EP&A Act, in accordance with the Secretary’s Environmental Assessment Requirements (SEARs),
dated 30 September 2022 (Appendix A), and the requirements of Schedule 2 of the Environmental
Planning and Assessment Regulation 2021 (EP&A Regulation).

Under the Commonwealth Environmental Protection and Biodiversity Conservation Act 1999 (EPBC Act),
Matters of National Environmental Significance (MNES) are protected. The EPBC Act requires approval
for significant impacts on MNES to be approved by the Commonwealth Minister for the Environment.
The potential for impacts to MNES are considered throughout the EIS, and the likely significance of
potential impacts are presented in Section 6.5. The Project was referred to the Commonwealth Minister
for the Environment and determined a Controlled Action on 11 July 2022 (2022/09268). The Project will
be assessed in a manner specified in Schedule 1 to the Bilateral Agreement made under Section 45 of
the EPBC Act (Appendix B).
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1.5. The Proponent

The Proponent of the Project is Burrendong Wind Farm Pty Ltd, a wholly owned subsidiary of Ark Energy
Corporation Pty Ltd (Ark Energy), an Australian renewable energy company and subsidiary of Korea Zinc
Co. Ltd. In 2022, Ark Energy acquired Epuron, one of the most experienced wind energy development
companies in NSW, as well as a significant developer of solar projects across Australia. Ark Energy is
also at the forefront of development of Australia’s green hydrogen industry.

Table 1-1 summarises the Proponent’s details.

Table 1-1: Proponent Details

Proponent Burrendong Wind Farm Pty Ltd
Address Level 2, 275 George Street, Sydney 2000
ABN 49 657 154 633

Following the acquisition of Epuron in 2022, Ark Energy also took over ownership of Epuron’s large
portfolio of wind and solar energy projects across Queensland, New South Wales, and Tasmania. The
portfolio of renewable energy assets under Ark Energy includes the following projects in development,
under construction of currently operating:

White Rock Wind Farm — 175 MW wind farm in Glen Innes, NSW (operating, owned by
Goldwind)

Doughboy Wind Farm — 50-60 WTGs 40 km east of Armidale, NSW (in development, owned by
Ark Energy)

Liverpool Range Wind Farm — 267 WTGs, approx. 1,000 MW in the Upper Hunter Valley, NSW
(pre-construction, owned by Tilt Renewables)

Bowmans Creek Wind Farm — 56 WTGs in Muswellbrook, NSW (in development, owned by Ark
Energy)

Coppabella Wind Farm — 284 MW 20 km west of Yass, NSW (pre-construction, owned by
Goldwind)

Rye Park Wind Farm — 327 MW, north of Yass, NSW (under construction, owned by Tilt
Renewables)

Gullen Range Wind Farm — 165.5 MW, Crookwell, NSW (operating, owned by Goldwind)
Cullerin Range Wind Farm — 30 MW, Cullerin, NSW (operating, owned by EDL).

Further details can be found at the website www.arkenergy.com.au.

1.6. Structure of the EIS

The EIS has been prepared in accordance with the EP&A Act, EP&A Regulation, the SEARs (outlined in
Appendix A) and all other relevant legislation to support the application for approval. The purpose of
this EIS is to:

Provide the consent authority with sufficient information, regarding the benefits and potential
environmental impacts of the Project, to make an informed decision regarding approval.
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Provide the community with sufficient information about the Project.

Provide measures to reduce any potential environmental impacts associated with the Project.

As part of this assessment, numerous relevant and/or required technical studies were undertaken to

inform the EIS. A summary of the technical consultants and their associated assessment is provided in
Table 1-2. The structure of the EIS is outlined Table 1-3.

Table 1-2: Technical consultants involved in the Project

Landscape and Visual Impact Assessment

Noise and Vibration Impact Assessment

Biodiversity Development Assessment Report

External Route Study

Transport Route Study

Traffic and Transport Impact Assessment
Aviation Impact Assessment
Telecommunications Impact Assessment
Bushfire Risk Assessment

Aboriginal Cultural Heritage Assessment

Historic Heritage Assessment

Soils, Land Use and Agricultural Land Impact Assessment
Surface Water, Groundwater, and Flood Impact Assessment
Riparian Land and Aquatic Ecology Impact Assessment

Resource Requirements and Waste Impact Assessment

Social Impact Assessment

Economic Impact Assessment

Table 1-3: EIS Structure

1 Introduction

2 Strategic Context

3 Project Description

4 Statutory Framework

5 Community Engagement

6 Environmental Assessments

and Mitigation

Moir Landscape Architecture Pty Ltd (MLA)
Marshall Day Acoustics Pty Ltd (MDA)

Eco Logical Australia Pty Ltd (ELA)

iCubed consulting Pty Ltd (iCubed)

Rex J Andrews (RJA)

Stantec

Aviation Projects Pty Ltd (Aviation Projects)
Middleton Group Pty Ltd (Middleton Group)
ELA

ELA

ELA

Tucker Environmental

ELA

ELA

ELA

Ethos Urban Pty Ltd (Ethos)

Ethos

Project overview.

Strategic needs for the Project, Project objectives, alternatives considered and

justification.

Description of the Project design, construction activities, operation, and
ancillary facilities.

Review of applicable local, state and Commonwealth legislation and policies.

Overview of the stakeholder and community consultation undertaken to date,
and a summary of future consultation during the approval process.

Environmental risk analysis for all potential environmental impacts that have
been considered within this EIS; assessment of potential environmental impacts
including visual, noise and vibration, biodiversity, traffic, hazards and risks,
heritage, water and soils, waste and socio-economic and cumulative impacts
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Section Section Title Content

and recommended environmental mitigation measures and residual
environmental risk assessment.

7 Project Justification and Evaluation and justification of the construction, operation and
Conclusion decommissioning of the Project through the consideration of triple-bottom-line
considerations (environment, community, and economics) and its potential
benefits to the local, regional and NSW community; summary of the overall
potential environmental impacts associated with the construction, operation
and decommissioning of the Project and a statement confirming the Project is
compliant with the requirements for SSD under the EP&A Act and other
relevant state and Commonwealth legislation.

8 References References used throughout this assessment.
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2.1. Strategic Need for the Project

The Australian energy sector has long been dominated by the use of coal and gas to generate electricity.
The burning of these carbon intensive fossil fuels is directly linked to atmospheric pollution and carbon
emissions associated with climate change. The scientific consensus on climate change and energy
systems is clear on the need to rapidly scale down energy produced using fossil fuels. Renewable energy
generation continues to mature and demonstrate numerous social, economic, and environmental
benefits associated with transitioning to a low carbon energy system. Increased adoption of renewable
energy as an energy source in Australia will continue to support transition away from carbon intensive
energy production that has dominated the energy landscape.

The Project will play an important role in addressing the need for affordable, renewable electricity to
assist with the phasing out of fossil fuel generators, as well as provide the following strategic benefits:

mitigate the impacts associated with global warming and climate change by displacing 900,000
tonnes of CO2-e from the current NSW energy generation supply, which is heavily reliant on
coal powered generation.

contribute to achieving Australia’s commitment to the Paris Agreement of reducing emissions
by at least 43% below 2005 levels by 2030.

contribute to three (3) UN Sustainable Development Goals (SDGs):

Goal 7 — Affordable and Clean Energy
Goal 11 — Sustainable Cities and Communities
Goal 13 — Climate Action

contribute to achieving Australia’s annual Renewable Energy Target to install 33,000 GWh of
renewable energy.

implement the aims of NSW’s Net Zero Plan Stage 1: 2020-2030 and contribute to NSW's
aspirational target of reducing greenhouse gas (GHGs) emissions by 50% by 2030, compared to
2005 levels and net zero emissions by 2050.

implement the aims of NSW’s Electricity Strategy by providing over $30 million in capital
investment in NSW’s electricity system, particularly in regional NSW.

provide a source of energy generation that is well positioned to meet future global and national
demand for electricity, which possesses one of the lowest production costs, uses no water
during electricity production and is mature technology acceptable to energy utilities in
comparison to other renewable energy sources.

provide a source of energy generation that is competitive in cost through technological
advancements and Levelised Cost of Energy (LCOE) (IRENA 2021).

provide energy generation technology that has a low carbon intensity across the Project life
compared to other forms of energy.

provide mutually agreed opportunities for landowners, neighbours, and the wider community
to share in the benefits of the Project such as community benefit contributions, community co-
investment opportunities and the establishment of a community benefit fund.

provide approximately 250 FTE jobs consistently during the construction phase with a peak of
375, generating significant local investment (including wage stimulus) that may be spent within
nearby local and regional communities such as Yarrabin and Hargraves.
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The generation of electricity both globally and nationally are considerable drivers of greenhouse gas
emissions (GHG). As shown in Figure 2-1 and Figure 2-2, electricity generation is increasingly driving the
overall GHG emissions both globally and in Australia. The increase in renewable energy developments
like the Project will have a material impact on reducing GHG emissions and creating an energy network
that is low carbon. The NSW Government has developed the NSW Wind Farm Greenhouse Gas Savings
Tool as part of the Renewable Energy Precincts initiative (DECCW 2010). The tool allows community and
industry alike to easily calculate the projected greenhouse gas savings from new wind farms across NSW,
including within the Central-West Orana REZ.

The NSW Wind Farm Greenhouse Gas Savings Tool estimates savings by multiplying the output from a
wind farm with the emissions intensity of the electricity supplied in the NEM. The emissions intensity
of electricity supplied in the NEM varies according to the location and size of a new wind farm, so site
specific emission intensities must be used for differently sized developments within each Renewable
Precinct. Over time the emission intensity of electricity supplied in the NEM is predicted to reduce with
increasing penetration of gas fired plants relative to coal fired plants (as accounted for in the
Greenhouse Gas Savings Tool).

The Project will have an installed capacity of approximately 400-500 MW, dependent on the final WTG
model and layout selection. Table 1 of the NSW Wind Farms and Greenhouse Gas Savings Tool (DECCW
2010) was used to estimate the greenhouse gas savings from the Project with an installed capacity of
approximately 400-500 MW, which is approximately 900,000 tonnes of CO,..!. Using this the tool, the
Project is calculated to power approximately 247,000 homes each year?, assisting in the transition
towards national and international environmental commitments. The power generation potential
demonstrates the progress being made towards national and international environmental
commitments. The environmental benefits of developing renewable energy sources and transitioning
to a low carbon future will manifest in benefits across local communities and international borders.

The increasingly deleterious impacts of anthropogenic climate change occurring across the globe
demonstrate the importance of international commitments and agreements designed to limit further
human induced impacts. There is an international consensus on the need for reductions in carbon usage
and GHG emissions across the globe, reinforced by various commitments and initiatives including
pathways implemented by the United Nations Framework Convention on Climate Change (UNFCCC)
(referred to as the Paris Agreement and ratified by Australia in 2016). The Paris Agreement brings all
nations into a common cause to undertake ambitious efforts to combat climate change and adapt to its
effects, with enhanced support to assist developing countries to do so. As such, it charts a new course
in the global climate effort.

The Paris Agreement sets out a global framework to address climate change and limit global warming
to well below 2° C, and ideally 1.5° C compared to pre-industrial levels. Creating a legally binding
international treaty on climate change, the agreement was adopted by 196 parties, and sets a goal to
limit warming through climate positive actions of countries around the world. The Australian
Government ratified the Paris Agreement in November 2016, committing to an unconditional Nationally
Determined Contribution (NDC) to reduce emissions by 26-28% below 2005 levels by 2030. Following
the Federal election in May of 2022, the newly elected Labour Government quickly implemented
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updated climate policy reforms. This included an update to Australia’s NDCs by increasing the emissions
reduction target to a minimum 43% by 2030 and a commitment to net zero emissions by 2050.

Modelling from international bodies such as the International Energy Agency (IEA) and IPCC illustrate
the scale of change required to achieve the global goals of the Paris Agreement and highlight the need
for increased renewable energy projects. The IPCC Working Group Ill Report (IPCC 2022a) found that
‘global GHG emissions in 2030 associated with the implementation of NDCs announced prior to COP26
would make it likely that warming will exceed 1.5° C during the 21st century’. Using the model outlined
in the Sixth Assessment Report from the IPCC, the Climate Council concluded that Australia would need
to reduce its emissions by 75% below 2005 levels by 2030 to achieve net zero emissions by 2035 (Climate
Council 2021; Climate Action Tracker 2021). This is currently at odds with the Federal Government’s
updated commitment of reducing emissions by 43%. Low emissions technologies such as wind power
have been demonstrated to provide clean, scalable energy solutions and will be needed to contribute
to a rapidly increasing share of global electricity production to achieve net zero emissions. Indeed, the
Federal Government in 2022 began to implement legislation to address the effects of climate change,
including the Climate Change Bill 2022 which legislated Australia’s commitment to a 43% emissions
reduction target by 2030 (DCCEEW 2022b). Though current pathways are not projected to meet the
level of change needed, the adoption of the Paris Agreement has helped facilitate the development of
much needed renewable energy projects as both private industry and public opinion seeks out
renewable energy alternatives to energy generation.

The United Nations 2030 Agenda for Sustainable Development includes a set of 17 interdependent
global Sustainable Development Goals (SDGs) to help build a more sustainable and resilient future for
all. The SDGs are broken down into 169 individual targets to stimulate and measure action towards
improving economic, social, and environmental sustainability. All countries of the world have agreed to
work towards achieving the SDGs by 2030. Of specific relevance to the Project are SDG 7 (Affordable
and clean energy), 11 (Sustainable cities and communities), and 13 (Climate Action). The Project will
respond positively to Goal 7 Affordable and Clean Energy specifically and will contribute towards Target
7.2: ‘By 2030, increase substantially the share of renewable energy in the global energy mix’. The UN
explains:

“Transitioning the global economy towards clean and sustainable sources of energy is one of our
greatest challenges in the coming decades. Sustainable energy is an opportunity — it transforms
lives, economies, and the planet”

The primary function of the Project is to generate renewable energy and increase the amount of
renewable energy in Australia’s energy mix, while concurrently improving affordability in the energy
market. The Project will also contribute towards Goal 11 Sustainable Cities and Communities (Target
11.6) by helping to reduce Australia’s reliance on power from fossil fuels which will improve air quality
and have positive impacts on health and wellbeing.
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Figure 2-1: share of global greenhouse emissions by sector (%), globally (Our World In Data 2020)
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The global average temperature has risen approximately 0.8° C higher than the 1961-1990 baseline and
a further 0.4° C since 1850. Overall, this amounts to an average temperature rise of 1.22° C (Figure 2-3;
OWID 2019). The IPCC Special Report on Global Warming of 1.5° C (IPCC 2018) has estimated that global
surface temperatures are likely to further increase to 1.5° C above pre-industrial levels between 2030
and 2052 if the current rate of global warming is sustained.
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Figure 2-3: Global average temperature, relative to the 1961-1990 average temperature (OWID, 2019)

Continued and unrestricted emission of greenhouse gases is projected to cause further warming and
long-lasting changes across all components of the climate system, increasing the likelihood of severe,
pervasive, and irreversible impacts for people and ecosystems. Limiting climate change will require
substantial and sustained reductions in GHG emissions which, together with adaptation, can limit
climate change risks (IPCC 2018, IPCC 2022a). The IPCC (2022a) notes that there are multiple mitigation
pathways that are likely to limit warming to below 2° C relative to pre-industrial levels, with the goal of
limiting warming as close to 1.5° C as possible. All the mitigation measures include a rapid and expansive
increase in renewable energy sources to deliver low emissions energy, while simultaneously electrifying
the grid. Since the energy sector is the highest emitting, reductions in this sector should be a high
priority globally. The IPCC’'s ‘Below 1.5° C mitigation pathways’ includes a strong increase in primary
energy production from renewable sources by 2050 (52% - 67% supply share), improvements in energy
efficiency, as well as a reduction in energy generation from coal (1% - 7% decrease) (IPCC 2018). The
latest Working Group Il Report (IPCC 2022a) notes that a contributing factor to the increase in primary
energy production from renewables is due to their sustained decrease in unit costs, with the unit cost
of solar and wind energy decreasing by 85% and 55% respectively between 2010 and 2019.

In June 2015, the Australian Parliament passed the Renewable Energy (Electricity) Amendment Bill 2015
and established the Large-scale Renewable Energy Target (LRET) (CER 2022). This target was designed
to incentivise the development of large-scale renewable energy generation in Australia through a
market mechanism involving the sale of ‘large-scale generation certificates’. This mechanism is a
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market-based mechanism as part of the broader Australian Government approach to emissions
reduction and transitioning the grid towards one where renewable energy proliferates.

The Commonwealth Renewable Energy Act 2000 (RE Act) was passed by Federal Parliament in August
2009 and aimed to acquire 45,000 GWh of Australia’s electricity from renewable sources by 2020.
However, this was then reduced to 37,000 GWh in 2015. To meet the RET, it was estimated that
approximately 6,400 MW of new large-scale renewable energy capacity was required to be built and
connected to the NEM by 2020, with wind power expected to form most of this new generation capacity.
This target was met and exceeded in 2019. The RET will continue to provide a framework for ongoing
renewable energy investment, instating a target of installing 33,000 GWh of renewable energy each year
between 2021 - 2030.

The Climate Solutions Fund was established in February 2019 by the DotEE, which is designed to help
achieve Australia’s emissions reduction target of 5% below 2000 levels by 2020 and 26-28% below 2005
emissions by 2030. The fund acts as the mechanism to help Australia achieve its NDC under the Paris
Agreement. The fund operates alongside existing programmes working to reduce Australia’s emissions
growth such as the Renewable Energy Target. While the Project is not eligible for funds associated with
the Climate Solutions Fund, it is consistent with the policy objectives of the Clean Energy Finance
Corporation (CEFC) which seeks to “accelerate investment in Australia’s transition to net zero emissions
by 2050” (CEFC 2022). The fund provides $10 billion to invest in clean energy on behalf of the Australian
Government to accelerate the transition to zero emissions and help achieve Australia’s emissions
reduction targets. As one of the most active investors in renewable energy in Australia, the CEFC
provides an opportunity for the Project to leverage federal policy objectives of advancing the uptake of
renewable energy. The Project will therefore contribute to both the increasing local and global need for
renewable projects, as well as aid in mitigating the issues of global warming and climate change.

In April 2021, former Prime Minister Scott Morrison participated in the Virtual Leaders’ Summit on
Climate, hosted by U.S. President Joe Biden, providing an update on Australia’s progress towards
achieving commitments to reduce greenhouse gas emissions. In advance of the summit during a speech
to the Business Council of Australia, the then Prime Minister indicated a preference for achieving a net
zero economy by 2050, noting that ‘the key to meeting our climate change ambitions is
commercialisation of low emissions technology’ (Glenday 2021). While these statements were not
mandated policies, they indicated that stakeholders across the political spectrum recognise the need for
Australia to achieve net zero emissions by 2050.

While Australia is making strides in its attempts to address climate change, these attempts are not
always equally beneficial or well implemented. For example, the Kyoto Protocol was entered into force
in 2005 and formed a commitment by industrialised and developing nations to limit and reduce
greenhouse gases in one of the early, global scale actions on climate change. The commitment
negotiated by Australia was an increase of 8% in its emissions during the first phase of the Protocol and
included the ‘Australia Clause’ which allowed for reduced land clearing levels as emissions reduction.
Following high levels of land clearing during the baseline year of 1990, land clearing levels dropped
significantly allowing additional emissions reductions to be ‘counted’ towards Australia. This emissions
‘reduction’ strategy created ambiguity around the effective level of emissions reduction Australia had
achieved.
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The federal response to climate change in Australia is complex and often lopsided in its attempts to
address increasing climatic challenges. This is evident in the release of the Climate Change Authority’s
First Annual Progress Report which outlined the expected emissions reduction by 2030 and the need to
cut carbon emissions by 17 million tonnes per year to achieve its 43% reduction target (Climate Council
2022). Australia’s role in combating climate change will be marked with significant challenges if it is to
meet its promised target of net zero by 2050 and will rely on help from stakeholders across a range of
groups and communities. The need to reduce emissions by 17 million tonnes presents an opportunity
for the Proponent to actively contribute to Australia’s fight against climate change by avoiding over 1.3
million tonnes of C02-e each year while providing clean energy for thousands.

Since 1990, emissions from all sectors in NSW have decreased, excluding energy which has seen an
increase (NSW Government 2022). Most emissions in NSW are derived from electricity generation,
representing 37% of total emissions. The Net Zero Plan Stage 1: 2020-2030 (DPE 2023) is the foundation
for NSW’s action on climate change and goal to reach net zero emissions by 2050. It outlines the NSW
Government’s plan to grow the economy, create jobs and reduce emissions over the next decade. The
plan aims to enhance the prosperity and quality of life of the people of NSW, while helping the state to
deliver a 35% cut in emissions by 2030 compared to 2005 levels (Figure 2-4) (EPA 2023). It will support
a range of initiatives targeting electricity and energy efficiency, electric vehicles, hydrogen, primary
industries, coal innovation, organic waste, and carbon financing.
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Figure 2-4: NSW total annual emissions to 2019 and anticipated emissions to 2030 under the Net Zero Plan (EPA 2023)

The implementation of the Net Zero Plan, together with the NSW Electricity Strategy, will result in more
than $11.6 billion of new investment for NSW, including $7 billion in regional NSW. This will support the
creation of almost 2,400 new jobs, including 1,700 jobs located in the regions.

Furthermore, the strategy sets out a plan to deliver five REZs in the state’s Central-West Orana (pilot),
New England, South-West, Hunter Central Coast, and lllawarra regions. The Central-West Orana REZ is
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expected to be the first to begin construction in 2024 (ANZIP 2022). These REZs will play a vital role in
delivering affordable, reliable energy generation to help replace the state’s existing power stations as
they come to their scheduled end of operational life. This will be achieved by using economies of scale
to stimulate energy generation projects within defined areas and connecting to integrated transmission
links. The broad effect of these REZs will help to reduce wholesale electricity costs.

Of the five (5) proposed REZs, the Central-West Orana has been formally declared by the Minister for
Energy and Environment under section 19(1) of the Electricity Infrastructure Investment Act 2020. The
Project is poised to capitalise on the REZ and contribute to the generation of centralised renewable
energy in NSW. The REZs will play a vital role in delivering affordable energy to help replace the state’s
existing power stations as they retire over the coming decades.

2.2. Project Location Context

The Project is located within both the Dubbo Regional Council and Mid-Western Regional Council areas
near the townships of Hargraves and Yarrabin. The township of Hargraves is a small community
approximately 35 km west of Mudgee, located within the Central Tablelands of NSW. Lying entirely
within the Murray-Darling Basin, the Central-West Orana region is characterised by wide valleys and
floodplains and distinct seasonal variations in temperature (OEH 2014).

The dominant land use surrounding the Project Site are agricultural, with sections of the Project Site
located on land zoned E3 — Environmental Management. Lake Burrendong is also adjacent to the Project
Site on the western side.

The Hargraves community has a small public school (Hargraves Public School) and General Store along
with rural residences and structures associated with agricultural land uses (ABS 2021). According to the
2021 ABS Census, there were 300 people in Hargraves (ABS 2021). Other small rural communities in
proximity to the Project Site include:

Yarragal

Mookerawa

Worlds End

Lake Burrendong
Triamble

Mumbil and Stuart Town.

In addition to agricultural land uses, the region is characterised by scenic landscapes, large valleys and
floodplains, natural environments and wine producing areas. The Project Site borders Lake Burrendong
to the West and is surrounded by agricultural land to the north, east and south.

The Project Site is within the Macquarie River catchment area. The Macquarie River runs through the
Project Site with several small tributaries running through the landscape comprising of 1%, 2", 3™ and
4™ order streams and ephemeral creeks. Burrendong Dam is located within the Project Site. Figure 1-1
provides a visual overview of the Project Site and key landscape features in the region, including
watercourses and reserves.
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The Project Site is in proximity to the major centres of Mudgee (35 km by road to the east) and
Wellington (30 km by road to the northwest) and is benefitted by major road and rail routes that connect
the LGAs to the wider region. Major roads and rail lines include:

Castlereagh Highway
Mitchell Highway
Burrendong Way
Gwabegar railway line; and
NSW TrainLink.

The region is also serviced by regional airports including:

Mudgee Airport (30 km east)

Orange Regional Airport (60 km south)
Bathurst Airport (75 km southeast)
Dubbo Airport (> 100 km northwest).

The Mudgee Airport is the only regional airport located within 30 nautical miles (nm) of the Project Site.
Additionally, while several uncontrolled aerodromes are found within the region, none are in proximity
to the Project Site.

The WTG equipment may be supplied through domestic manufacturing or likely imported and arrive at
port. The Port of Newcastle has been assessed as the likely port of entry for shipped Project
components.

The Project Site is not located adjacent to any other existing wind or solar renewable energy projects.
However, there are 14 other renewable energy projects at various stages of development within both
the same REZ and LGAs (i.e., Central-West Orana REZ and Dubbo Regional and Mid-Western Regional
Councils) (Table 2-1).

Table 2-1: Renewable Energy Projects in the same REZ and LGAs

Uungula Wind Farm 8.8 km north Approved
Bodangora Wind Farm 22.0 km northwest Operational
Wind
Spicers Creek Wind Farm 43.9 km northwest In Planning
Barney Reef Wind Farm 55.2 km northeast In Planning
Sandy Creek Solar Farm In Planning
Dubbo Solar Farm Operational
Suntop Solar Farm Operational
Solar
Wellington Road Solar Farm Approved
Maryvale Solar Farm Approved
Wellington North Solar Farm Under Construction
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Energy Type Project Distance from Project Site Status
Wellington Solar Farm Operational
Stubbo Solar Farm Approved
Beryl Solar Farm Operational
Burrundulla Solar Farm In Planning
Geurie Solar Farm Approved
Forest Glen Solar Farm In Planning
Sheraton Road Solar Farm Approved
Tallawang Solar Farm In Planning
Bellambi Heights Solar Farm In Planning
Birriwa Solar Farm In Planning
Ulan Solar Farm In Planning

Hydro Burrendong Hydro Power 6 km northwest Operational
Station
Central-West Transmission In Planning

Transmission .
Link
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Figure 2-5: Renewable energy projects within the region
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The NEM encompasses five states and a transmission network of approximately 40,000 km (AEMO 2021)
and is largely supplied to by coal fired generators. With a total electricity generating capacity of 65,252
MW (AEMO 2021), Australia’s grid connection network is physically long and thin and not designed to
store and transport mass electricity generated from large-scale renewable energy projects. To facilitate
the transition towards renewable energy as the dominant supplier of energy in the NEM, significant
updates are required to the transmission network. Challenges to overcome include facilitation of
connection of renewable energy projects into a system that features thin and long transmission lines
limiting capacity to transport electricity, a lack of transmission lines and grid bottlenecks due to
connection infrastructure.

AEMO's 2022 Integrated System Plan provides a comprehensive roadmap for the National Electricity
Market. The development of REZs is required to maximise renewable energy generation and
transportation and to support a once-in-a-century electricity transformation. The location of the
Central-West Orana REZ will include the Project Site and will support the development of 2.1 GW of
renewable energy, increasing to 7.7 GW by 2040 (AEMO 2022). To help facilitate this increase in
renewable energy, considerable development is required within the transmission line infrastructure. As
discussed in the Central-West Orana Transmission Link Scoping Report (EnergyCo 2022), the existing 330
kV and 132 kV transmission network is not capable of transferring three (3) or more GW of new
electricity generation expected to be generated from the Central-West Orana REZ. Therefore, a new
500 kV transmission link is proposed, with SEARs for the project being provided in 2022.

The Project has been designed and located to take advantage of several factors, not just the abundance
of wind energy but also its proximity to the exiting transmission network. The Project will connect to
the existing 330 kV transmission link shown in Figure 1-2 and will allow the Project to begin delivering
renewable energy to the grid as soon as the Project begins operation.

Further, the proposed Central-West Orana REZ Transmission Link (Burrendong Extension) (EnergyCo
2022) will develop a 500 kV transmission line from the existing networks near Merriwa and Wellington
and extend south near Lake Burrendong (Figure 2-6, Transgrid 2023). The location of the Burrendong
Extension of the Central-West Orana REZ transmission link is proposed near the Project Site which will
provide additional network capacity, following completion. The Transmission Link will allow for the
transfer of electricity across better equipped transmission lines to load centres throughout NSW.
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2.3. Local and Regional Plans

The Central West and Orana Regional Plan 2041 provides an updated blueprint for the region building
upon the previous Central West and Orana Regional Plan 2036. The 2041 Plan continues important
objectives set out in the 2036 Plan and provides updated objectives to make sure the character and
identity of the region is celebrated and protected. With the consideration of climate change risk and its
impacts on the region, the 2041 Plan incorporates the facilitation of renewable energy among the
approaches taken to adapt to and mitigate climate change.

The Plan reinforced the significant potential of the region for renewable energy projects with vast open
spaces and elevated tablelands suitable to wind energy. The Project will seek consent to develop a wind
farm that will assist in delivering the following objectives set out in the plan:

Objective 3: Plan for resilient places and communities by providing a clean renewable energy
source in the region.

Objective 13: Protect agricultural production values and promote agricultural innovation,
sustainability, and value-add opportunities by diversifying revenue streams for involved
landowners on agricultural lands.

Objective 20: Leverage the Central-West Orana Renewable Energy Zone to provide economic
benefit to communities by providing jobs, stimulating local economies.
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The Central-West Orana Regional Plan 2041 also builds on 19 Local Strategic Planning Statements (LSPSs)
to ensure the region’s ongoing prosperity by providing a robust, up to date strategic framework.

Both the Dubbo Regional Council and Mid-Western Regional Council LSPSs plans for the economic,
social, and environmental land use needs for their communities. As the Project Site falls within both
LGAs, the two LSPSs apply. These planning statements set out land use planning priorities to ensure
that future development within the respective LGA is appropriate for the local context.

2.3.2.1. Dubbo LSPS

The Dubbo LSPS sets out 4 main themes to deliver on their vision of becoming a “key strategic centre,
to be a place with a strong community spirit, a key centre for economic activity and a centre for
education and the servicing of a significant population" (DRC 2020). The Project will assist in delivering
on the Dubbo Council vision for the future by specifically addressing the Planning Priorities described in
Table 2-2.

Table 2-2: Dubbo LSPS planning priorities addressed by the Project

1: Plan for the delivery of
infrastructure to support
growth

3: Promote Renewable
Energy generation

5: Protect and enhance
our agricultural
industries and

agribusiness

18: Develop resilience to
climate change

The Project will generate 400-500 MW of electricity, which can provide the average annual
electricity needs for over 247,000 NSW households and will be essential in providing additional
energy generation for a growing region.

The Project will see the development of large-scale renewable energy generation within the
Central-West Orana region in a way that seeks to minimise impacts to productive agricultural
lands. The Project has been designed to avoid areas of high productivity where possible and
will allow for the majority of the Project Site to remain agriculturally useful.

The development of the Project will involve temporary modification of land use of up to
3,058.08 ha, accounting for 0.01% of all land used for agriculture in the ABARES Far West and
Orana Region. While the construction period will see a temporary reduction of land use, during
the operational phase of the Project, most existing agricultural activities will continue due to
the relatively small footprint of individual WTGs.

Located in regional NSW, the Central-West Orana region is continuing to feel the effects of
increased heat due to climate change. Climate modelling predicts severe increases in
temperatures within the coming decades because of continued burning of fossil fuels. One of
the best ways to combat climate change is to develop renewable energy that can displace the
emissions generated from fossil fuels and limit further warming. Renewable energy generation
such as the Project will be an essential element in rural communities developing resilience to
climate change.

2.3.2.2. Mid-Western LSPS

The Mid-Western LSPS sets out 3 main themes to deliver on their vision “to provide for sustainable
growth and development, having regard to the Region’s unique heritage, environment and rural
character, and to support agricultural enterprises and the Region’s economic base" (MWRC 2020). The
Project will assist in delivering on the Dubbo Regional Council vision for the future by specifically
addressing the Planning Priorities described in
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Table 2-3: Midwestern LSPS planning priorities addressed by the Project

4: Provide infrastructure
and services to cater for
the current and future
needs of our community.

5: Ensure land use

planning and
management enhances
and protects biodiversity

and natural heritage.

8: Provide leadership on
economic development
initiatives and identify
resources and
infrastructure required
to drive investment and
economic growth in the

Region.

The development of the Projects proposed 400-500 MW wind farm will be able to generate the
average annual electricity needs for over 247,000 NSW households and will be essential in
providing additional energy generation for a growing region. The addition of the Project to the
regional energy supply will help future proof energy needs in a prospering region.

The Project Site was selected due to its suitability for a wind farm based upon the available wind
resource within the Project Site and the initial environmental and social constraints identified
through preliminary investigations. The proposed Project layout is the result of comprehensive
modelling, investigations, and consultation and has been chosen partly to reduce impacts on
native vegetation, flora, and fauna. Impacts to ecological values have been minimised by:

Avoiding areas of high conservation value and/or native vegetation, where possible.
Minimising the amount of land disturbance needed for Project elements.
Utilising previously disturbed land for Project elements.

The Project Site has been developed so that the Development Footprint (approximately 781 ha)
can be micro-sited to avoid and reduce impacts to native vegetation, flora, and fauna. The
location of roads, tracks, placement of WTGs and powerline connection corridors will also be
micro-sited to minimise impacts. Additional surveys will be undertaken to ensure impacts will
be avoided where possible, or minimised.

The development of the Project is set to occur within the NSW Central-West Orana REZ which
will make up part of an estimated 3GW of renewable energy generation. The inclusion of the
Project within this REZ will assist in facilitating the development of essential energy
infrastructure throughout the region while also driving economic growth and investment.

2.3.3. NSW Wind Energy Guidelines
The Wind Energy Guidelines (DPE 2016a) seek to provide general guidance and regulation on the

planning framework for the assessment and determination of large-scale SSD wind energy projects

within NSW.

The objectives of the Wind Energy Guidelines (DPE, 2016a) are to:

a. provide clear and consistent guidance to the community, industry and regulators about how to

measure and assess key environmental impacts of SSD wind energy development in NSW;

b. facilitate better outcomes by requiring early identification of impacts to drive better siting and

design;

¢. facilitate meaningful, respectful and effective community and stakeholder engagement across

the development assessment process, from pre-lodgement to post-approval;

d. encourage benefit-sharing between wind energy operators and the communities in which they

operate, where appropriate; and

e. provide greater accountability for the management of impacts over the life of a project by

linking commitments to conditions and / or appropriate monitoring and adaptive management

Strategies.
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The Project has been developed in accordance with the typical assessment and approval processes of
SSD. The Wind Energy Guidelines (DPE 2016a) which were developed by DPE, specifically for large scale
wind energy projects, outline the environmental issues relevant to wind energy developments that must
be considered in the environmental assessment. These issues have subsequently been included in the
SEARs for the Project, dated 30 September 2022, and include strategic context (compliance with climate
change policies and RETs), visual and landscape, noise and vibration, biodiversity, traffic and transport,
hazards and risk, heritage, water, and soils, waste, and socio-economic impacts, decommissioning and
cumulative impacts.

The Wind Energy Guidelines (DPE 2016a) have been an integral component in the development of the
Project and each of the environmental assessment requirements are addressed by the Proponent. The
Project complies with and is consistent with the requirements of the Guidelines to ensure coherence
with the SEARs as well as other relevant Plans and Policies pertaining to large scale wind farm
developments.

2.4. Justification of the Project

2.4.1.1. Interaction with the Electricity Market

New South Wales has historically relied on coal-fired energy for the delivery of electricity across the
state. The Australian Energy Market Operator (AEMO) released their 2022 Integrated System Plan (ISP),
discussing the shifting landscape within the NEM and sources of energy generation within NSW and
across the country. The ISP notes the ‘once-in-a-century transformation in the way electricity is
generated’ and highlights the impact of technical innovations in wind and solar on the electricity market.
The reliance on coal-fired generation presents a challenge in the coming years as most NSW coal
generators are set to retire, requiring an additional 19 GW of dispatchable energy to be supplied by
alternative sources (Figure 2-7). As the largest consumer of electricity in the NEM, NSW faces a
particular challenge with the impending retirement of coal-plants such as Liddell, Vales Point and
Eraring. The urgency for this transition is further highlighted by the announcement of Origin Energy’s
Eraring facility now proposed to close seven (7) years earlier than previously planned, likely by 2025, as
well as AGL announcing earlier in 2022 that they will be closing Australia’s most emissions intensive
power station, Loy Yang A coal power station (Climate Council 2022). To cover the energy loss from
earlier coal plant retirements, it is estimated that there will need to be a minimum of 2,850 MW of extra
wind power generation (Whitlock 2022).
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Figure 2-7: Forecast coal plant retirements (AEMO, 2022)

Therefore, the Project is well placed to help alleviate the oncoming shortfall in energy generation
capacity and provide readily dispatchable energy where needed into the grid by adding an additional
400-500 MW to the NEM. This alleviation, much like many modern wind farm projects, is provided by
the ability of the Project to generate and store energy to be provided to the grid in a highly dispatchable
way. The Project will maximise the generating capacity of the WTGs and help close the gap left by
shuttering coal plants. In challenge comes opportunity, as the reduction in supply of energy from closed
coal plants presents an opportunity for NSW to develop a cleaner, more integrated, renewable energy
network for the future. The AEMO highlights the importance of developing resource diversity across
the NEM to reduce the need for firming and dispatchable resources, as well as reducing the volatility
associated with weather-powered energy systems such as wind power. The development of large-scale
renewable energy developments, such as the Project, are essential in diversifying the electricity market
and meeting the variable daily and seasonal energy demands.

The NSW Electricity Infrastructure Roadmap plans on capitalising on that opportunity by ‘transforming
the electricity system into one that is cheap, clean and reliable’ (DPIE 2020). The implementation of the
Roadmap lays the foundation for considerable investment and job creation in regional NSW while also
addressing electricity affordability. The AEMO anticipated that through the 2020s, increasing wind
capacity will complement the existing strong uptake of distributed solar, with wind energy expected to
represent 85% of all additional renewable energy projects outlined in the Step Change Scenario (AEMO
2022).

2.4.1.2. Suitability of Wind Power

Harnessing wind power to generate clean, renewable energy has evolved significantly over the last 30
years into an efficient, competitive, and mature energy generation technology. This technology
continues to evolve and improve, with worldwide installed wind capacity having increased over 115%
between 2015 and 2022 (Figure 2-8) (WWEA 2022). Wind power statistics published by the World Wind
Energy Association (WWEA) indicate that the world set a record for new wind power installations in
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2020, adding 93 Gigawatts (GW). This record has been broken consecutively in 2021 and 2022, adding
an additional 97 GW and 116 GW? respectively (WWEA 2021; WWEA 2022). It is expected that by the
end of 2022, there will be a total installed capacity of 955.84 GW globally.

The continued upward trend in new wind installations reinforces the apparent appetite for wind energy
generation as a viable energy source. Increasing installed capacity highlights that wind energy is well
positioned to meet future global and national demand for electricity, as it possesses one of the lowest
production costs, uses no water during electricity production and is a mature technology acceptable to
energy utilities. This is reinforced by the continued growth in the share of electricity generation in the
NEM, with the Clean Energy Council showing wind energy representing 11.7% of all electricity generated
annually, up from 7.4% in 2020 (CEC 2022).

The investment in and performance of wind power has demonstrated its position as an affordable,
reliable, and clean energy source. Technological improvements in the industry will further support the
growing role of wind power in Australia. This is further demonstrated in the decreasing Levelised Cost
of Energy (LCOE) to produce wind energy and the continuing improvements in reliability of wind power
further explained below.
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Figure 2-8: Total cumulative installed wind capacity 2015-2021 (WWEA, 2022)

3 The figures for total added wind capacity in 2022 by WWEA demonstrate the predicted installations by the end of 2022. Total
installed capacity as of June 2022 globally was 874.18 GW.
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2.4.1.3. Levelised Cost of Energy

The cost of wind generation technology has fallen dramatically over the past decade as the total installed
annual wind capacity has increased (Figure 2-8). Notably, the evolution of Australia’s electricity system
has resulted in solar and wind energy currently providing the cheapest sources of new bulk electricity
supply (CSIRO 2021). Over the past decade, prices of wind farms have reduced by 55-60%, primarily due
to reduced installation costs, while expanding hub heights and swept areas (which boost capacity
factors), reducing operation and maintenance (O&M) costs (IRENA 2021).

A common metric used to directly compare energy generation technologies is calculating their LCOE.
The LCOE includes the capital costs, operating costs and maintenance costs associated with the lifetime
of a Project, considering the cost from ‘cradle to grave’. The global weighted average LCOE of wind
energy generation fell 72% between 2009 and 2021, from USD $0.311/kWh to USD $0.041/kWh (IRENA
2021; Lazard 2021). This was driven mainly by the reduction in WTG costs and improvements in wind
generation technology efficiency to allow more electricity to be harvested at lower wind sites and
speeds (IRENA 2021).

The GenCost 2021 report, a collaboration between CSIRO and AEMO, provides a transparent and
coordinated approach to updating Australia’s electricity generation costs annually. The report indicates
that the LCOE of wind generation is continuing to fall as larger, more efficient WTGs enter the Australian
market. Figure 2-9 shows the LCOE for a range of generation technologies including standalone
generation and “firmed’ wind energy including two storage options, battery and pumped hydro energy
storage. The figure demonstrates that the LCOE of wind energy, is now the cheapest form of energy to
produce. Furthermore, the carbon emissions payback period of a WTG is estimated at a period of six (6)
to nine (9) months. This is due to the zero emissions produced to generate energy from the WTG.
Considered in tandem, the production of wind energy presents a cheap and low emissions option to
generating electricity for the grid (Thomson & Harrison 2015).
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Figure 2-9: Global weighted-average total installed costs, capacity factors and LCOE for onshore wind, 2010-2020 (IRENA
2021)
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Figure 2-10: Calculated LCOE by technology and category for 2030 (CSIRO 2021)

2.4.1.4. Technological Advancements

Public debate regarding renewable energy generation has primarily centred around two issues:
reliability and dispatchability. Reliability is a function of the overall market and the balance between
supply and demand, not just the actions of new entrant generators. Dispatchable generation refers to
sources of electricity that can be dispatched on demand at the request of the grid operators.

Increasing the number of wind and solar generation facilities does not threaten reliability of the grid
when developed in a way that ensures appropriate infrastructure is provided to support intermittency.
This includes investors responding to market requirements and building sufficient dispatchable
generation such as battery storage. This is particularly important when existing electricity generators
are retired, causing a sudden drop in available generation capacity. Wind technology, both on and
offshore, has a high energy return on energy invested compared to existing conventional energy
sources, such as coal. Due to this, the requirement to harness the wind more effectively has helped to
drive the evolution of wind technology. Generally, wind generation is considered non-dispatchable.
Therefore, improving dispatchability would permit time shifting of wind power dispatched to the
electricity grid, enabling wind generators to supply baseload power, exploit energy arbitrage (purchasing
more electricity during off-peak periods) and providing ancillary services.

Major improvements in the sustainability of wind turbine components have also occurred in recent
years. WTG manufacturer Siemens states the 85% of WTGs are already recyclable (Vorrath 2021).
Furthermore, the Danish wind turbine manufacturer LM Wind announced that by 2030, they will begin
producing zero waste turbines, in part to further reduce the CO, emissions resulting from the wind
turbine supply chain (Hill 2021). Similarly, wind turbine manufacturer, RecyclableBlade, announced a
further step in their path towards fully recyclable wind turbines by 2040. This will be done through their
novel approach to separating the resin which has traditionally made it difficult to fully recycle turbines
(Vorrath 2021).
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Continued improvements in WTG technology, wind farm siting and reliability have led to an increase in
average capacity factors, with the global weighted average wind capacity for a WTG increasing from 27%
in 2010 to 36% in 2020 (IRENA 2021). Technology improvements, such as higher hub heights, larger
turbines and swept blade areas mean contemporary wind turbines can achieve higher capacity factors
from the same wind site than their smaller predecessors.

WTGs are available in various sizes depending on a variety of factors including use and location. Figure
2-11 below provides a timeline of the change in size of WTGs from the 1990s to the present. The
dimensions of the WTGs anticipated to be available in Australia in the next few years are currently under
review and WTGs up to 250 m (height from ground to top of blade tip), with generating capacity
expected to be upwards of 6-7 MW, are being considered for the Project.

Larger WTGs enable greater energy generation from a smaller number of machines, lowering the LCOE.
A decrease in the number of resources used to produce the machines in turn reduces the major source
of emissions in WTG production, the manufacturing stage, therefore reducing the CO2-e/kWH of the
turbines and Project overall. Larger and more efficient turbines are also able to take advantage of
advancements in battery storage technology, increasing the reliability and dispatchability of the WTGs.
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Figure 2-11: Growth and future growth in capacity and rotor diameter of WTGs (1990 — 2035) (DoE 2021)

2.4.1.5. Life Cycle Assessment

A Life Cycle Assessment (LCA) is a technique used in assessing the environmental aspects associated
with a product over its total life cycle, from ‘gradle to grave’ (Muraliskrishna, Manickam 2017). This
assessment approach is extremely useful in understanding the overall impacts associated with various
energy generation types, such as wind and coal. Numerous LCAs have been undertaken for wind farms
to understand the direct emissions from wind farm construction, operation, and decommissioning, as
well as the environmental impacts associated with resource requirements for the lifetime of the Project.
The life cycle stages of wind energy include manufacturing, construction, operation, and end of life.
Where electricity generated by burning coal generated considerable CO2-e emissions both in the
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development and operational phases, wind energy generates zero emissions in the production of
electricity.

The production of emissions associated with energy is often demonstrated in the CO2-e generated per
kilowatt hour produced (hereafter referred to