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Executive summary  

Introduction  

Hunter Water Corporation (Hunter Water) is planning to construct a drought response 

desalination plant (the óProjectô), also known as the ótemporary desalination plantô, adjacent to 

the Belmont Wastewater Treatment Works (WWTW) in Belmont South, a suburb of Lake 

Macquarie Local Government Area (LGA) of New South Wales (NSW) (the óProject areaô).  

Like much of NSW, the Lower Hunter region continues to experience ongoing drought 

conditions. During this current drought, Hunter Waterôs storages have reached their lowest 

levels in 25 years and, at the time of EIS submission, are around 63 per cent total water storage 

level. In response, Hunter Water is rolling out a program of drought response measures outlined 

in the Lower Hunter Water Plan (LHWP), including the staged introduction of water restrictions, 

implementation of a broad range of water conservation and water loss initiatives and continued 

planning for a drought response desalination plant in Belmont South. Level 1 water restrictions 

were introduced across the Lower Hunter in mid-September 2019. 

The LHWP, initially adopted in 2014 by the NSW Government, is a whole of government 

approach to the Lower Hunterôs long term water security. The LHWP identified that whilst 

Hunter Waterôs supply was reliable under average climatic conditions, the region is vulnerable to 

drought due to relatively small storages with high natural losses, and water storage levels can 

fall quickly in prolonged periods of hot dry weather. Modelling indicates total water storage 

levels can fall from 65 per cent to empty in around 2 to 2.5 years. 

Triggers for the design and construction of a drought response desalination plant were identified 

in the LHWP to ensure a plant would be operational prior to total water storage levels reaching 

no less than 15 per cent. The LHWP identified detailed design for the desalination plant to 

commence at around 65 per cent total water storage level to allow adequate time to design, 

construct and commission the plant. Triggers to commence construction of the plant were 

identified to be around 35 per cent in the LHWP. These triggers will continue to be reviewed in 

order to defer construction to as late as possible and increase the chance of storages 

recovering from rain, whilst ensuring adequate lead times are provided for construction. 

Hunter Water is seeking a 10 year approval term for the EIS, during which time further Project 

stages will be instigated based on the key trigger levels. The trigger for detailed design at 65 per 

cent total water storage level was triggered in August 2019. 

The Project would be implemented as a last resort, once all other measures have been 

implemented, should water storage levels reach critical levels, to produce up to 15 megalitres 

per day (ML/day) of potable water for supply to the Hunter Water network. This capacity would 

provide around 10 to 15 per cent of the regionsô restricted demand for water during an extreme 

drought. Restricted demand in this scenario is defined as the total supply of potable water to 

Hunter Waterôs customers during level 3 water restrictions and is estimated to average 138 

ML/d, but will vary based on season and climate conditions.  

This Environmental Impact Statement (EIS) has been prepared in accordance with the 

provisions of the Environmental Planning and Assessment Act 1979 (EP&A Act) and the 

Environmental Planning and Assessment Regulation 2000 (EP&A Regulation) and addresses 

the Department of Planning, Industry & Environmentôs (DPIEôs) Secretaryôs Environmental 

Assessment Requirements (SEARs) (SSD 8896) issued for the Project on 12 December 2017 

and revised on 24 January 2018. 
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The Project  

The Project is for the construction and operation of a drought response desalination plant, 

designed to produce up to 15 ML/day of potable water, with key components including: 

· Seawater intakes ï The central intake structures would each be a concrete structure 

(referred to as a caisson) of approximately nine to 11 metres diameter, installed to a 

depth up to 20 m below existing surface levels. The intake structures would be finished 

above the existing surface (0.5 m to 1 m) to prevent being covered by dune sands over 

time. The raw feed water (seawater) input is proposed to be extracted from a sub-surface 

saline aquifer. This would be extracted by intake pipes located approximately eight to 15 

m below ground level radiating out from the central structure. Pipelines and pumps are 

required to transfer the seawater to the desalination plant. 

· Water treatment process plant ï The water treatment process plant would comprise a 

range of equipment potentially in containerised form. Services to and from the process 

equipment (e.g. power, communications, and raw feed water (seawater)) would comprise 

a mix of buried and overhead methods. The general components of the water treatment 

process would comprise: 

ï Pre-treatment: a pre-treatment system is required to remove micro-organisms, 

sediment, and organic material from the seawater. 

ï Desalination: a reverse osmosis (RO) desalination system made up of pressurising 

pumps and membranes. These would be comprised of modular components. In 

addition, a number of tanks and internal pipework would be required. 

ï Post treatment: desalinated water would be treated to drinking water standards and 

stored prior to pumping to the potable water supply network. 

· Brine disposal system ï The desalination process would produce up to 28 ML/day of 

wastewater, comprising predominantly brine, as well as a small amount of pre-treatment 

and RO membrane cleaning waste. The waste brine from the desalination process would 

be transferred via a pipeline to the existing nearby Belmont WWTW for disposal via the 

existing ocean outfall pipe. 

· Power supply ï Power requirements of the plant would be met by a minor upgrade to the 

existing power supply network in the vicinity of Hudson and Marriot Streets. A power line 

extension from the existing line along Ocean Park Road into a new substation within the 

proposed drought response desalination plant would also be required. 

· Ancillary facilities ï Including a tank farm, chemical storage and dosing, hardstand 

areas, stormwater and cross drainage, access roads, and fencing, signage and lighting. 

Key features of the Project are shown on Figure 1-2, while a description of each of the key 

components of the Project is provided in Section 4.1. Furthermore, Figure 1-3 provides a visual 

of the indicative processes related to the operation of the drought response desalination plant. 

Statutory and planning framework  

The Project satisfies Clause 4(1) of the State Environmental Planning Policy (State and 

Regional Development) 2011 (SEPP SRD), being development for the purpose of desalination 

plants by or on behalf of a public authority that has a capital investment value of more than 

$10 million. The Project is therefore State Significant Infrastructure (SSI). As SSI, the Project is 

subject to assessment and approval under Division 5.2 of Part 5 of the EP&A Act.  

The Minister for Planning (or delegate) is therefore the responsible authority for the Project. 
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In addition to development consent under Division 5.2 of Part 5 of the EP&A Act, various other 

approvals, licences and permits under other relevant NSW legislation would also be required in 

order to carry out the Project: 

· Hunter Water currently holds an Environment Protection Licence (EPL 1771) for the Lake 

Macquarie sewerage system, which includes Belmont WWTW outfall. This EPL would 

need to be modified prior to construction to authorise the discharge of dewatered 

groundwater during construction and additional proposed discharges from the drought 

response desalination plant to the Belmont WWTW outfall during operation. 

· Groundwater dewatering would be required during construction of the Project. An aquifer 

interference approval from Department of Planning, Industry and Environment (DPIE) 

Natural Resources Access Regulator for groundwater dewatering during construction 

would therefore be required. 

· Groundwater intake during operation would require a Water Access Licence for the 

Project from WaterNSW. It is considered that there is sufficient groundwater available 

within this water source to enable Hunter Water to obtain the Water Access Licence for 

the Project. 

Community and stakeholder consultation  

The Metropolitan Water Directorate, now part of DPIE, led the development of the 2014 LHWP 

in consultation with Hunter Water, government agencies, the community and a range of 

stakeholders.  

Extensive community engagement was undertaken throughout the LHWP planning process, 

across key areas such as community values, feedback on supply and demand side options, 

input to the preferred portfolios and consultation on the final LHWP. 

Subsequent to the 2014 LHWP, further targeted consultation was undertaken as part of the 

Project. A consultation strategy was formulated as part of the EIS process to assist in the 

identification of key stakeholders and issues for consideration. Consultation with a range of 

government agencies and community stakeholders was incorporated into the strategy to inform 

stakeholders and to allow any issues of concern to be raised at an early stage of the planning 

process for incorporation into the EIS. 

Consultation to date by Hunter Water has identified the following: 

· The community values protecting the natural environment 

· The community highly values lifestyle, recreation, liveability and wellbeing 

· There are concerns regarding access to Nine Mile Beach, including for 4WDs 

· There are concerns around the visual amenity of the Project 

These issues were considered and investigated as part of the development of the concept 

design and preparation of the EIS, including the Social Impact Assessment prepared for the 

Project (refer to Appendix N).  
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Overview of environmental impacts  

The EIS has been prepared in accordance with the Project SEARs and agency requirements 

and has been completed on a scientific basis providing certainty of potential impacts and 

predictions. 

A number of potential environmental impacts from the Project have been avoided or reduced as 

a result of refinement of the concept design and identification of mitigation and management 

measures.  

However, the Project would still result in some residual impacts during construction and 

operation. Key impacts include: 

· Soils and coastal erosion ï the coastal location and soil landscape results in a high wind 

erosion risk. This has the potential to result in minor impacts to coastal erosion. 

· Aboriginal heritage ï the Project area is of low archaeological significance and is 

culturally significant as part of the wider Aboriginal cultural landscape. One Aboriginal 

cultural site was identified within the Project area and would need to be salvaged prior to 

works proceeding.  

· Minor, temporary impacts to air quality, traffic, visual amenity, noise during construction 

and seawater around the Project outfall area. 

How potential impacts  will  be managed  

This EIS identifies mitigation and management measures that would be implemented to avoid, 

manage, mitigate, offset and/or monitor impacts during construction and operation of the 

Project. These include the following best practice environmental planning and management 

measures: 

· Erosion and sediment control measures in accordance with the Blue Book - Managing 

Urban Stormwater: Soils and Construction (4th ed, Landcom, March 2004) 

· An Aboriginal Cultural Heritage Management Plan (ACHMP) to provide management and 

protection for known and unknown Aboriginal objects and places 

· A Construction Environmental Management Plan (CEMP) to manage potential impacts 

during construction 

· Continuation of the Ocean Outfall Monitoring Program (EPL 1771) throughout operation 

to assist in identification of any potential signs of stress 

The identification of these management measures have been based on the technical 

assessments carried out as part of the EIS. 

During detailed design and construction planning, some impacts identified in this EIS would be 

potentially further mitigated. 

The design, construction and operation of the Project would be carried out in accordance with 

the management measures identified in this EIS, as well as any additional measures identified 

in the conditions of approval for the Project. 
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Conclusion  

The LHWP is the whole of government strategy which sets out a cost-effective portfolio of 

supply and demand measures to ensure adequate water for the Lower Hunter region during 

drought. These drought response measures include demand management initiatives (including 

staged water restrictions, increased water efficiency and water loss programs and community 

engagement), as well as operational measures (including water transfers from the Central Coast 

and the operation of the Tomago groundwater scheme). Drought response desalination is 

included as a last resort contingency measure in the event of an extreme drought. 

Development of a desalination scheme is based on deferring expenditure for as long as 

possible, increasing the chance of drought recovery due to rain, whilst ensuring adequate lead 

time is provided to design, construct and commission a drought response desalination plant 

should overall storages reach critical levels.  

Whilst the likelihood of Hunter Water storages running out is extremely rare, the consequences 

would be severe for the Lower Hunter region. 

The Project responds to a recognised need and the recommendations of the LHWP, which 

identified that the regionôs existing water supply sources are very susceptible to rapid depletion 

during a prolonged or extreme drought. 

The EIS has documented the potential environmental impacts of the Project, considering both 

negative and positive impacts. The EIS has demonstrated that the Project would not have a 

significant environmental impact, through the implementation of the proposed management and 

mitigation measures, and the beneficial effects of the Project are considered to outweigh 

negative impacts, which would generally be temporary in nature.  
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1  Introduction 

1.1  Overview  

Like much of NSW, the Lower Hunter region continues to experience ongoing drought 

conditions. During this current drought, Hunter Waterôs storages have reached their lowest 

levels in 25 years at around 63 per cent. In response, Hunter Water is rolling out a program of 

drought response measures as outlined in the Lower Hunter Water Plan (LHWP) (NSW 

Department of Finance and Services, 2014), including the staged introduction of water 

restrictions, implementation of a broad range of water conservation and water loss initiatives 

and continued planning for a drought response desalination plant (the óProjectô) The Project is 

also referred to as the ótemporary desalination plantô. The Project would be implemented as a 

last resort if water storage levels reach a critical point to ensure water security.  

The Project is located within the southern portion of the existing Belmont Wastewater Treatment 

Works (WWTW) off Ocean Park Road in Belmont South within the Lake Macquarie Local 

Government Area (LGA) of New South Wales (NSW) (the Project area) (see Figure 1-1). The 

desalination plant would have the capacity to produce up to 15 megalitres per day (ML/d) of 

potable water for supply to the local Hunter Water potable water supply network.  

The LHWP, initially adopted in 2014 by the NSW Government, is a whole of government 

approach to the regionôs long term water security. The LHWP identified that whilst Hunter 

Waterôs supply was reliable under average climatic conditions, the region is vulnerable to 

drought due to relatively small storages with high natural losses, and water storage levels can 

fall quickly in prolonged periods of hot dry weather. Modelling indicates total water storage 

levels can fall from 65 per cent overall storage to empty in around 2 to 2.5 years. 

Triggers for the design and construction of a drought response desalination plant were identified 

in the LHWP to ensure a plant would be operational prior to total water storage levels reaching 

no less than 15 per cent. The LHWP identified detailed design for the drought response 

desalination plant to commence at around 65 per cent total water storage level to allow 

adequate time to construct and commission the plant. Triggers to commence construction of the 

plant were identified to be around 35 per cent in the LHWP. These triggers will continue to be 

reviewed in order to defer construction to as late as possible and increase the chance of 

storages recovering from rain, whilst ensuring adequate lead times are provided for 

construction. 

Hunter Water is seeking a 10 year approval term for the EIS, during which time further Project 

stages (including detailed design) will be instigated based on the key trigger levels. The trigger 

for detailed design at 65 per cent total water storage level was triggered in August 2019. 

The Project would be implemented as a last resort, once all other measures have been 

implemented, should water storage levels reach critical levels, to produce up to 15 megalitres 

per day (ML/day) of potable water for supply to the Hunter Water network. This capacity will 

provide around 10 to 15 per cent of the regionsô restricted demand for water during an extreme 

drought. Restricted demand in this scenario is defined as the total supply of potable water to 

Hunter Waterôs customers during level 3 water restrictions and is estimated to average 138 

ML/d, but will vary based on season and climate conditions. 
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GHD Pty Ltd (GHD) has been engaged by Hunter Water to prepare an Environmental Impact 

Statement (EIS) to support a development application for the Project as State Significant 

Infrastructure (SSI) under Part 5, Division 5.2 of the Environmental Planning and Assessment 

Act 1979 (EP&A Act). 

This EIS has been prepared in accordance with the provisions of the EP&A Act and the 

Environmental Planning and Assessment Regulation 2000 (EP&A Regulation) and addresses 

the Department of Planning, Industry & Environmentôs (DPIEôs) Secretaryôs Environmental 

Assessment Requirements (SEARs) (SSD 8896) issued for the Project on 12 December 2017 

and revised on 24 January 2018. 
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Figure 1-1  Project  location  

  



mailto:desal@hunterwater.com.au




































































































































HUnter
mailto:tempdesal@hunterwater.com.au










https://www.emergency.nsw.gov.au/criticalinfrastructure
https://www.emergency.nsw.gov.au/criticalinfrastructure
https://www.secure.nsw.gov.au/




mailto:enquiries@hunterwater.com.au
http://www.yourvoice.hunterwater.com.au/desal


http://www.yourvoice.hunterwater.com.au/desal
http://www.yourvoice.hunterwater.com.au/desal






















































































































































































































































































http://apptracking.lakemac.com.au/modules/ApplicationMaster/default.aspx
https://www.planningportal.nsw.gov.au/major-projects
































































































file://///192.168.0.50/ids_media/IDS/Work/GHD/MSO2010/2010_ReportTemplate/www.ghd.com

	1 Introduction
	1.1 Overview
	1.2 About the proponent
	1.3 Project background
	1.4 Overview of the Project
	1.4.1 Objectives
	1.4.2 Key features

	1.1
	1.5 Overview of the planning and approvals process
	1.5.1 Preparation of the EIS

	1.6 Report structure
	1.7 Definitions

	2 Need and options considered
	2.1 Strategic need and justification for the Project
	2.2 Consideration of options and alternatives
	2.2.1 Do nothing
	2.2.2 Options and alternatives considered

	2.3 Water supply and demand options
	2.3.1 Water supply and demand options considered
	2.3.2 Preferred water supply and demand options

	2.4 Desalination plant options
	2.4.1 Desalination plant options considered
	2.4.1.1 Drought response vs permanent desalination plant
	2.4.1.2 Location of the drought response desalination plant
	2.4.1.3 Desalination technology
	2.4.1.4 Capacity of the desalination plant


	2.5 Intake options
	2.5.1 Alternative intake options considered
	2.5.2 Preferred intake option – Horizontal sub-surface seawater intake wells
	2.5.3 Preferred intake option – Number of horizontal sub-surface seawater intake arms

	2.6 Outfall options
	2.6.1 Alternative outfall options
	2.6.2 Preferred option – Existing Belmont WWTW outfall

	2.7 Power supply options
	2.7.1 Alternative power supply options considered
	2.7.1.1 Solar power
	2.7.1.2 Generators

	2.7.2 Connection to existing Ausgrid supply
	2.7.2.1 Connection to the existing 11 kilovolt (kV) Ausgrid supply
	2.7.2.2 Connection to the existing 33 kV Ausgrid supply

	2.7.3 Preferred option – Connection to existing 11 kV Ausgrid network


	3 Site context
	3.1 Existing environment
	3.1.1 Existing and surrounding land uses
	3.1.2 Soils and geology
	3.1.3 Acid sulphate soils

	3.2 Land use and ownership
	3.2.1 Land zoning
	3.2.2 Land use

	3.3 Relationship to other projects
	3.3.1 Potable water pipelines
	3.3.2 Belmont WWTW
	3.3.2.1 Belmont WWTW
	3.3.2.2 Ocean outfall
	3.3.2.3 Power upgrades

	3.3.3 Belmont WWTW dune restoration project


	4 Project description
	4.1 Key features of the Project
	4.1.1 Seawater intakes
	4.1.2 Water treatment process plant
	4.1.3 Brine disposal system
	4.1.4 Power supply
	4.1.5 Ancillary facilities

	4.2 Construction methodology
	4.2.1 Project area
	4.2.2 Work methodology
	4.2.2.1 Intakes
	4.2.2.2 Water treatment process plant
	4.2.2.3 Power upgrades

	4.2.3 Staging and workforce
	4.2.4 Project hours and duration
	4.2.5 Plant and equipment
	4.2.6 Public utility adjustment
	4.2.7 Traffic management and access
	4.2.8 Property impact and use

	4.3 Ancillary facilities
	4.3.1 Compounds
	4.3.2 Access tracks

	4.4 Commissioning
	4.4.1 Intakes
	4.4.2 Water treatment process plant
	4.4.2.1 Pre-treatment process
	4.4.2.2 Reverse osmosis unit


	4.5 Operation
	4.6 Decommissioning
	4.7 Capital investment value

	5 Regulatory framework
	5.1 NSW legislation
	5.1.1 State Significant Infrastructure
	5.1.1.1 Responsible authority
	5.1.1.2 Environmental Impact Statement

	5.1.2 Assessment requirements
	5.1.2.1 EP&A Regulation requirements
	5.1.2.2 Secretary’s Environmental Assessment Requirements

	5.1.3 Environmental planning instruments
	5.1.3.1 State Environmental Planning Policy (State and Regional Development) 2011
	5.1.3.2 State Environmental Planning Policy (Infrastructure) 2007
	5.1.3.3 Other environmental planning instruments

	5.1.4 Other environmental plans
	5.1.4.1 Lake Macquarie Development Control Plan 2014


	5.2 Commonwealth legislation
	5.2.1 Environment Protection and Biodiversity Conservation Act 1999
	5.2.2 Native Title Act 1993

	5.3 Approvals
	5.3.1 Approvals that cannot be refused for approved SSI
	5.3.1.1 Protection of the Environment Operations Act 1997
	5.3.1.2 Roads Act 1993

	5.3.2 Other required approvals
	5.3.2.1 Water Act 1912
	5.3.2.2 Water Management Act 2000

	5.3.3 Approvals that are not required

	5.4 Relevant strategic policies
	5.4.1 NSW aquifer interference policy
	5.4.2 Lower Hunter Water Plan
	5.4.3 Hunter Regional Plan 2036
	5.4.4 NSW Premier’s and State Priorities
	5.4.5 NSW Coastal Planning Guideline: Adapting to Sea Level Rise (2010)
	5.4.6 City of Lake Macquarie Environmental Sustainability Action Plan 2014-2023


	6 Consultation
	6.1 Introduction
	6.2 Consultation strategy
	6.3 Purpose and objectives
	6.4 Key stakeholders
	6.5 Community consultation
	6.5.1 Residents and community
	6.5.2 Aboriginal community
	6.5.3 Interest groups
	6.5.4 Additional stakeholders

	6.6 Key Issues
	6.6.1 Pulse Survey

	6.7 Government agency and stakeholder involvement
	6.7.1 Agency consultation
	6.7.2 Service provider consultation

	6.8 Public exhibition of the EIS
	6.9 Future consultation

	7 Key issues
	7.1 Soil, geology and contamination
	7.1.1 Methodology
	7.1.1.1 Desktop review
	7.1.1.2 Site survey and investigation

	7.1.2 Existing environment
	7.1.2.1 Geology
	7.1.2.2 Topography
	7.1.2.3 Soil landscapes and profile
	7.1.2.4 Acid sulphate soils
	7.1.2.5 Contamination
	7.1.2.6 Mining
	7.1.2.7 Unexploded Ordinance

	7.1.3 Potential impacts
	7.1.3.1 Construction
	7.1.3.2 Operation

	7.1.4 Mitigation measures

	7.2 Water resources
	7.2.1 Methodology
	7.2.1.1 Assessment approach

	7.2.2 Existing environment
	7.2.2.1 Surface water
	7.2.2.2 Groundwater

	7.2.3 Potential impacts
	7.2.3.1 Construction
	7.2.3.2 Operation

	7.2.4 Mitigation measures

	7.3 Terrestrial and freshwater biodiversity
	7.3.1 Methodology
	7.3.2 Existing environment
	7.3.2.1 Landscape context
	7.3.2.2 Vegetation within the Project area
	7.3.2.3 Defining vegetation zones for the BAM calculator assessment
	7.3.2.4 Groundwater Dependent Ecosystems
	7.3.2.5 Flora species recorded in the Project area
	7.3.2.6 Terrestrial fauna and fauna habitats
	7.3.2.7 Aquatic biodiversity

	7.3.3 Potential impacts
	7.3.3.1 Impact avoidance
	7.3.3.2 Impact mitigation
	7.3.3.3 Residual impacts

	7.3.4 Mitigation measures
	7.3.5 Credit summary and biodiversity offsetting
	7.3.5.1 Offsetting under the BC Act – ecosystem and species credit generation
	7.3.5.2 Offsetting under the EPBC Act
	7.3.5.3 Offsetting under the FM Act


	1.1
	7.4 Marine biodiversity
	7.4.1 Methodology
	7.4.2 Existing environment
	7.4.2.1 Ambient seawater
	7.4.2.2 Groundwater
	7.4.2.3 Substrate and sediment quality
	7.4.2.4 Epibenthic and benthic ecology
	7.4.2.5 Fish assemblages
	7.4.2.6 Conservation values

	7.4.3 Impact assessment
	7.4.3.1 Construction
	7.4.3.2 Commissioning
	7.4.3.3 Operation
	7.4.3.4 Decommissioning
	7.4.3.5 Significant impact assessment of threatened species

	7.4.4 Mitigation measures

	7.5 Coastal processes
	7.5.1 Methodology
	7.5.2 Existing environment
	7.5.2.1 Setting
	7.5.2.2 Coastal processes
	7.5.2.3 Coastal hazards

	7.5.3 Potential impacts
	7.5.3.1 Potential impact of the Project on coastal processes and hazards
	7.5.3.2 Potential impact of coastal processes and hazards on the Project

	7.5.4 Mitigation measures

	7.6 Social
	7.6.1 Methodology
	7.6.1.1 Consultation

	7.6.2 Existing environment
	7.6.2.1 Regional and local study areas
	7.6.2.2 Outcomes of consultation
	7.6.2.3 Existing social environment of Belmont South
	7.6.2.4 Community values
	7.6.2.5 Key findings

	7.6.3 Potential impacts
	7.6.3.1 Construction
	7.6.3.2 Operation

	7.6.4 Mitigation measures

	7.7 Sustainability
	7.7.1 Methodology
	7.7.1.1 Assessment approach
	7.7.1.2 Applicability of individual sustainability categories

	7.7.2 Existing environment
	7.7.3 Potential impacts
	7.7.3.1 Management systems
	7.7.3.2 Procurement and purchasing
	7.7.3.3 Energy and carbon
	7.7.3.4 Water
	7.7.3.5 Materials
	7.7.3.6 Discharges to air, land and water
	7.7.3.7 Land
	7.7.3.8 Waste
	7.7.3.9 Ecology
	7.7.3.10 Community health, wellbeing and safety
	7.7.3.11 Heritage
	7.7.3.12 Stakeholder participation
	7.7.3.13 Urban and landscape design
	7.7.3.14 Innovation

	7.7.4 Mitigation measures

	7.8 Hazards and risk
	7.8.1 Methodology
	7.8.1.1 Preliminary hazard assessment
	7.8.1.2 Preliminary risk screening
	7.8.1.3 Transport screening
	7.8.1.4 Conclusion
	7.8.1.5 Preliminary Hazard Analysis

	7.8.2 Mitigation measures

	7.9 Aboriginal heritage
	7.9.1 Methodology
	7.9.1.1 Assessment approach
	7.9.1.2 Consultation process
	7.9.1.3 Database searches
	7.9.1.4 Site inspection

	7.9.2 Existing environment
	7.9.2.1 Cultural context

	7.9.3 Potential impacts
	7.9.3.1 Survey results
	7.9.3.2 Archaeological significance assessment
	7.9.3.3 Impacts on Aboriginal heritage objects and places

	7.9.4 Mitigation measures

	7.10 Non-Aboriginal heritage
	7.10.1 Methodology
	7.10.2 Existing environment
	7.10.3 Potential impacts
	7.10.4 Mitigation measures

	7.11 Traffic and transport
	7.11.1 Methodology
	7.11.2 Existing environment
	7.11.2.1 Road network
	7.11.2.2 Pacific Highway
	7.11.2.3 Road safety
	7.11.2.4 Traffic surveys
	7.11.2.5 Current network operation

	7.11.3 Potential impacts
	7.11.3.1 Construction
	7.11.3.2 Operation

	7.11.4 Mitigation measures

	1.1
	7.12 Noise and vibration
	7.12.1 Methodology
	7.12.2 Existing environment
	7.12.2.1 Sensitive receivers

	7.12.3 Criteria
	7.12.3.1 Construction noise and vibration criteria
	7.12.3.2 Operation
	7.12.3.3 Project noise trigger levels

	7.12.4 Potential impacts
	7.12.4.1 Construction
	7.12.4.2 Operation

	7.12.5 Mitigation measures

	7.13 Waste management
	7.13.1 Existing environment
	7.13.2 Potential impacts
	7.13.2.1 Construction
	7.13.2.2 Commissioning
	7.13.2.3 Operation
	7.13.2.4 Decommissioning

	7.13.3 Mitigation measures

	7.14 Visual amenity
	7.14.1 Methodology
	7.14.2 Existing environment
	7.14.2.1 Landscape character
	7.14.2.2 Key viewpoints

	7.14.3 Potential impacts
	7.14.3.1 Construction
	7.14.3.2 Operation

	7.14.4 Mitigation measures

	1.1
	7.15 Air quality
	7.15.1 Methodology
	7.15.1.1 Legislative and policy context

	7.15.2 Existing environment
	7.15.2.1 Sensitive receivers
	7.15.2.2 Ambient air quality
	7.15.2.3 Local meteorology

	7.15.3 Potential impacts
	7.15.3.1 Construction
	7.15.3.2 Operation

	7.15.4 Mitigation measures

	1.1
	1.1
	7.16 Greenhouse gas
	7.16.1 Relevant policy and guidelines
	7.16.1.1 International & National
	7.16.1.2 State & Local

	7.16.2 Existing environment
	7.16.2.1 National emissions
	7.16.2.2 State emissions
	7.16.2.3 Local emissions

	7.16.3 Potential emissions
	7.16.3.1 Construction
	7.16.3.2 Operation
	7.16.3.3 Exclusions
	7.16.3.4 Assumptions

	7.16.4 Impact assessment
	7.16.4.1 Construction stage
	7.16.4.2 Operational stage

	7.16.5 Mitigation measures

	1.1
	1.1
	1.1
	7.17 Human health
	7.17.1 Existing environment
	7.17.1.1 Beach recreation
	7.17.1.2 Potable water supply
	7.17.1.3 Contamination
	7.17.1.4 Raw feed water quality

	7.17.2 Potential impacts
	7.17.2.1 Construction
	7.17.2.2 Operation

	7.17.3 Mitigation measures

	1.1
	1.1
	7.18 Cumulative impacts
	7.18.1 Potential impacts
	7.18.2 Mitigation measures


	8 Environmental management
	8.1 Environmental management
	8.2 Summary of mitigation measures

	1
	1
	1
	9 Conclusion
	9.1 Project justification
	9.1.1 Benefits of the Project
	9.1.2 Consequences of not proceeding
	9.1.3 Consistency with objects of the EP&A Act

	9.2 Ecologically sustainable development
	9.2.1 The precautionary principle
	9.2.2 Intergenerational equity
	9.2.3 Conservation of biological diversity and ecological integrity
	9.2.4 Improved valuation, pricing and incentive mechanisms

	9.3 Summary

	10 References
	11 Glossary

