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This Environment Effects Statement (EES) for the Victorian Desalination Project 

has been prepared by the Capital Projects Division of the Department  

of Sustainability and Environment (DSE) and GHD – Maunsell AECOM, with the 

assistance of DSE advisors and numerous specialist consultants, and drawing  

on feedback from community and stakeholder consultation.  

The Minister for Planning has agreed to the exhibition of the EES for  

public comment. It was released for a six week public exhibition on  

Wednesday 20 August 2008, with submissions from interested parties  

due by 30 September 2008.  

The Minister for Planning intends to appoint an Inquiry under the Environment 
Effects Act 1978 (EE Act) to consider the EES, public submissions and provide  

a report to the Minister. The Minister will then prepare his Assessment of the 

environmental effects of the Project under the EE Act. Formally, the Minister for 

Planning’s Assessment will be provided to the relevant decision makers including 

the Victorian Minister for Environment and Climate Change, the Victorian 

Environment Protection Authority and the Australian Government Minister  

for Environment, Heritage and the Arts. 

The EES provides a detailed assessment of environmental effects and responds 

to the matters set out in the Scoping Requirements for the EES issued by the 

Minister for Planning and is in accordance with Ministerial guidelines for 
assessment of environmental effects under the Environment Effects Act 1978.  
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Introduction 

Background 

The Victorian Government proposes to construct a seawater desalination plant 

west of Wonthaggi, together with ancillary infrastructure, to supply water to the 

Melbourne Water supply system and other regional supply systems.  

The Victorian Government has decided that, if approved, the desalination plant 

would be delivered as a Public Private Partnership (PPP) and is expected to be 

operational by the end of 2011. 

The Minister for Planning decided in December 2007 that the Victorian 

Desalination Project (Project) required assessment under the Environment 

Effects Act 1978 (Vic)(EE Act). In addition, assessment and approval is required 

under the Environment Protection and Biodiversity Conservation Act 1999 (Clth) 

(EPBC Act). The Victorian EES process has been accredited as the assessment 

approach for the purposes of the EPBC Act.  

The Secretary to the Department of Sustainability and Environment (DSE) is the 

proponent for the Project on behalf of the Minister for Water. Under the 

direction of the Secretary, the Capital Projects Division of DSE is responsible for 

the development of the Project and the preparation of this Environment Effects 

Statement (EES). The Minister for Planning has directed that the EES be 

exhibited for 30 business days to enable the public to make submissions 

regarding the environmental effects of the Project. The EES responds to the 

Scoping Requirements for the EES issued by the Minister for Planning, and is in 

accordance with Ministerial guidelines for assessment of environmental effects 
under the Environment Effects Act 1978.  

A Works Approval Application (WAA) under the Environment Protection Act 1970 
(Vic)(EP Act) has been prepared by DSE and is exhibited concurrently  

with the EES. 

The steps in the EES process are set out in Figure 1: 
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Figure 1 Overview of the EES, WAA and EPBC Approval Processes 
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The Minister for Planning intends to appoint an Inquiry under the EE Act to 

consider the EES, public submissions and provide a report to the Minister. The 

Minister will then prepare his Assessment of the environmental effects of the 

Project under the EE Act. Formally, the Minister for Planning’s Assessment will 

be provided to the relevant decision makers including the Victorian Minister for 

Environment and Climate Change, the Victorian Environment Protection 

Authority and the Australian Government Minister for Environment, Heritage  

and the Arts. 

Project Rationale 

For more than a decade, large parts of southern and eastern Australia have 

suffered from drought conditions that are without historical precedent. Record 

low levels of rainfall have had significant implications for those Australian  

urban centres and communities that rely on surface water resources for urban 

water supply.  

For example, inflows into the four major harvesting reservoirs for Melbourne 

during 2006 were the lowest in almost 100 years of recorded history, being in 

the order of 165 gigalitres as opposed to the long-term annual average of  

590 gigalitres.  The ten-year period from 1997 to 2006 saw three major drought 

years in total and no year in which annual inflow was higher than the long-term 

average. Combined with inflows during 2007 and 2008 to date, this has resulted 

in storage levels declining from almost full capacity in 1996 to less than 30% of 

capacity in June 2008. Low storage levels create a significant risk that the 

Melbourne water supply system will be unable to satisfactorily meet demand in 

the event that another year of extremely low inflows occurs, such as that 

observed in 2006. 

In 2004, the Victorian Government put in place a long-term plan for water –  

Our Water Our Future: Securing Our Water Future Together. In accordance with 

this Plan, a comprehensive strategy for the sustainable use of water resources in 

central Victoria was developed and released in 2006 – the Central Region 
Sustainable Water Strategy. This Strategy highlighted the important of being 

prepared for the possibility that the low inflows to storages experienced over the 

past ten years may continue. The Strategy therefore identified that rainfall-

independent sources of water may be necessary to meet the future water needs 

of Melbourne, and committed to the completion of a feasibility study for 

seawater desalination options for Melbourne. 
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The confirmation of unprecedented low inflows in the calendar year of 2006 

demonstrated the need for large-scale augmentations for the Melbourne water 

supply system. In response to the risk that Victoria’s worst drought will 

continue, the Victorian Government released the next stage of its plan for water 

in June 2007 – Our Water Our Future: the Next Stage of the Government’s 
Water Plan. This Plan provides long-term solutions to secure Victoria’s  

water supplies by: 

• diversifying and boosting water supplies in Melbourne 

• networking water resources across the State through the  

Water Grid 

• enabling a rapid and flexible response to changing water needs. 

 

The Plan provides the biggest boost to Victoria’s water supplies in 25 years and 

includes the development of a new seawater desalination plant on the Bass 

Coast, modernising irrigation infrastructure in northern Victoria, expanding the 

Water Grid and extending water conservation and recycling programs.  

The Project 

Project Objectives 

The overarching objective of Our Water Our Future – the Next Stage of the 
Government’s Water Plan under which the Project is being progressed is to 

provide water security for Victoria’s growing population and economy in the face 

of drought and the challenge of climate change. The State’s objectives for the 

Project are shown in Table 1. 
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Table 1 State Government objectives for the Victorian Desalination Project 

Project Objectives 

Time objectives 

 To commence delivery of desalinated water from the Project to Victoria’s water supply system by the end of 

2011 

Scope objectives 

 To provide Victoria with a rainfall-independent supply of initially up to 150 GL of desalinated water per year 

 To allow for the efficient future expansion of the Project to supply up to 200 GL of desalinated water per year 

 To ensure desalinated water delivered meets the State’s water quality requirements 

 To retain the flexibility to vary supplies over time to support optimisation of Victoria’s water supply system 

 To deliver the Project in a manner consistent with the State’s policy of retaining ownership and management of 

water resources in public hands 

Value for money objectives 

 To deliver innovative solutions and overall value for money to the State through a whole of life approach to 

service delivery, risk management and the design, construction, operation and maintenance of the Project 

Environmental objectives 

 To minimise the environmental impact of the Project through design and appropriate risk management and 

mitigation measures and in particular, to minimise adverse impacts on the coastal and marine environment from 

construction activity, visual intrusion, noise and waste discharge and disposal 

 To protect the beneficial uses of the coastal and marine environment, including the landscape and recreational 

values of the adjacent coastal reserve 

 To optimise energy efficiency and ensure that 100% of the electricity used in operating both the Plant and the 

Transfer Pipeline would be offset by the purchase of renewable energy credits. This would be in addition to the 

State’s current renewable energy targets 

Social objectives  

 To maximise benefits to the local community and wider economy within relevant Victorian Government policy 

frameworks 

 To establish and maintain the highest levels of health and safety throughout the delivery and operation of the 

Project 

 To minimise disruption to the surrounding area during construction 
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Effect of PPP on EES 

Conventional approaches to an EES often describe a project under assessment 

in its intended, final form. In the case of the Victorian Desalination Project, the 

State wishes to benefit from comparing different solutions developed by the 

bidders to meet the Project Objectives and outputs expressed as Performance 

Requirements.  

As the EES and tender process are being implemented in parallel, the EES 

accommodates possible solutions put forward through the PPP process. For this 

reason, the environmental Performance Requirements of the Project (which are 

to form the basis for the contractual obligations for private sector delivery) are 

included in this EES. 

Project Components 

The Project incorporates the following four components: 

• Marine Structures consisting of the seawater intake and the saline 

concentrate outlet structures 

• Desalination Plant with reverse osmosis desalination technology  

• Transfer Pipeline (approximately 85 kilometres) connecting the 

Desalination Plant to the Melbourne water supply network 

• Power Supply to the Desalination Plant and Transfer Pipeline.  

 

These components are assessed in four separate volumes of the EES and are 

supported by EES Technical Appendices. 

Project Description 

The Project Description and subject matter of this EES is: 

• the Performance Requirements 

• the Reference Project 

• Variations. 
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The environmental Performance Requirements govern the Project for EES 

purposes, and in their final form are intended to be the basis for any contract 

with the Project Company. The Performance Requirements set the 

environmental parameters for the Project. 

The Reference Project is an integrated response to the Performance 

Requirements developed by the State. It is used in this EES to demonstrate the 

Project's feasibility and ability to achieve acceptable environmental outcomes. 

Variations contemplate other design and management solutions which also meet 

the Performance Requirements and are within the scope of this EES assessment. 

In addition, the EES identifies Options that may potentially be of interest to the 

Project but which have not been considered further for technical or commercial 

reasons, or because they did not appear to offer significant advantages over the 

Reference Project. While these Options have not been fully assessed in the EES 

they are matters upon which comment is invited. Any further process for the 

Options will be determined by the Minister for Planning prior to any 

endorsement by the State for utilisation in the Project. 

Reference Project and Variations 

A Reference Project has been developed as the basis for environmental impact 

and risk assessment in the EES. The Reference Project demonstrates a feasible 

way that the Project could achieve the State’s objectives and the environmental 

Performance Requirements. It provides an appropriate basis for assessing the 

expected range of environmental impacts, while recognising that altered or 

additional impacts may result from configuring the Project differently.  

The EES studies have focused substantially on the Reference Project. To 

determine the Reference Project to be assessed in the EES a broad range of 

concepts were developed for different aspects of the Project; these were then 

assessed for technical feasibility and subsequently for compliance with the 

Project Objectives. This process resulted in a matrix of opportunities from which 

a combination was selected for the Reference Project. Other opportunities  

were obtained as Variations to the Reference Project and have been included  

in the Assessment. 
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Marine Structures 

The Marine Structures would deliver seawater to the Desalination Plant and 

provide for removal of the saline concentrate from the desalination process.  

The Marine Structures would be located approximately one to two kilometres 

offshore from the Desalination Plant, in an open coastal environment.  

The Marine Structures comprise the seawater intake and saline concentrate 

outlet conduits together with solutions for reducing the intake of marine 

organisms and diffusing the saline concentrate discharged back to ocean. A 

schematic illustration of the Marine Structures and connection to the 

Desalination Plant is shown in Figure 2. 

Figure 2 Schematic illustration of Marine Structures and Desalination Plant 
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The indicative seawater intake and saline concentrate volumes associated with 

producing up to 200 GL per year of potable water through the desalination 

process are outlined in Table 2 below. 

Table 2 Marine Structures approximate capacity 

Design capacity 
Indicative volume 

150 GL per year 200 GL per year 

Seawater intake 360 GL per year 480 GL per year 

Saline concentrate outlet 210 GL per year 280 GL per year 

Potable water 150 GL per year 200 GL per year 

Desalination Plant  

The proposed site for the Desalination Plant is located approximately  

90 kilometres south-east of Melbourne between the townships of Wonthaggi 

and Kilcunda in South Gippsland.  

Land has been acquired for this purpose by the State near the mouth of the 

Powlett River. It covers 264 hectares of cleared farmland adjacent to a coastal 

reserve comprising sand dunes, Williamsons Beach and offshore areas.  

An aerial photograph of the site is provided in Figure 3. The site offers access to 

ocean water from Bass Strait and its freely circulating waters, which would help 

to disperse the Plant’s saline concentrate outflow. 

The Lower Powlett Road is a dirt road that provides access to Williamsons Beach 

and the limited number of residential properties located along Lower Powlett 

Road. While Lower Powlett Road and Mouth of Powlett Road both provide road 

access to the Desalination Plant site, Lower Powlett Road will be upgraded as 

the principal point of access to the site. 

The Desalination Plant would draw seawater via underground conduits.  

The seawater would then be desalinated using reverse osmosis membranes and 

pumped to the Melbourne water supply network. The saline concentrate that is 

a by-product of the process would be returned to the sea. 
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Figure 3 Desalination Plant site 

 

Transfer Pipeline 

Water would be transferred from the Desalination Plant to the Melbourne water 

supply system via a dedicated pipeline with the capacity to transfer up to 

200 GL per year of potable water. The Transfer Pipeline corridor is shown  

in red in Figure 4. The potable water would be pumped north approximately  

85 kilometres to Berwick, where it would connect into Melbourne Water 

infrastructure to allow wide distribution through the Melbourne water supply 

network and potentially connect to regional water authorities. 

A 400-metre wide corridor was selected for investigation. The Transfer Pipeline 

alignment would be located within this corridor, subject to potential minor 

variations. The construction easement would be approximately 30 metres wide, 

and a final easement would be between 15 and 20 metres wide. The pipeline 

would be installed underground and would not be visible in the longer term. 
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Figure 4 The Desalination Project in a regional context 
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Power Supply 

The Power Supply considered in the Reference Project is the connection to the 

existing power supply network via a 220 kV northerly grid connection, which is 

shown in Figure 4. The grid based connection was one of three suites of Options 

investigated, the others being gas and hybrid power.  

The EES submits for assessment a Reference Project (with Variations). However, 

no decision has been made by the State as to the final form of the Project. As a 

Partnerships Victoria Project it is expected that a range of energy solutions could 

be brought forward by proponents. For example, power supply could be 

provided by any one of the Power Supply Options outlined in this EES. 

A 40-metre wide easement would be required for the construction and operation 

of the Power Supply. A 500-metre wide corridor has been investigated in the 

EES. The Power Supply alignment would be within this corridor, subject to 

potential minor variations. The Power Supply corridor has been selected to 

minimise disturbance to residential areas, existing services and vegetation.  

In policy terms there is a strong preference for the use of a renewable energy 

source directly connected to the Desalination Plant. However, there are 

constraints on the use of a dedicated source as follows: 

 Local wind and or solar generating plant cannot substitute for a grid 

connection or a gas-fired plant as there will be an almost continuous 

power demand from the Desalination Plant and at times of little or no 

wind, or solar insulation, the electrical demand of the Desalination Plant 

could not be supplied. 

 The nature of the integrated energy supply market makes it difficult to 

distinguish between energy sources contributing to the grid such that 

renewable energy can only really be ‘sourced’ directly (with the adverse 

features outlined above) or from the grid through renewable energy 

offsets. 
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For these reasons, it is considered impractical for the supply of energy to  

the Desalination Plant, to be directly and wholly from renewable sources.  

However, the electrical energy from more conventional sources consumed by 

the Desalination Plant could be offset by new renewable sources of electrical 

energy constructed nearby or elsewhere in Victoria (or possibly further afield).  

In recognition of this, the State has made a commitment that 100 per 
cent of the electricity used in operating both the Desalination Plant 
and the Transfer Pipeline is to be offset by the purchase of renewable 
energy credits from generation sources, commissioned after 1 January 
2007. This is in addition to current renewable energy targets in the 
Victorian Renewable Energy Act 2006. This is a significant 
commitment by the Victorian Government to fully offset greenhouse 
gas emissions from electricity usage. 

Variations and Options 

Table 3 shows the Reference Project and Variations to be assessed within the 

scope of this EES, together with the Options on which public comment is invited. 

It does so for each of the four Reference Project components (Marine 

Structures, Desalination Plant, Transfer Pipeline and Power Supply).  

Table 3 Summary of Reference project, Variations and Options 

Key elements Reference 
Project  Variation Option 

Marine Structures 

Intake concept 
Direct intake in deep 

water 
 Seabed filtration 

Marine conduits  
Large tunnels and 

shafts 
Multiple conduits/pipes on the seabed 

Tunnel and then pipes 

trenched into seabed 

Intake head Mushroom structure   

Intake screening 

Grill on intake head 

Active screen 

onshore 

Passive fine screen at intake head  

Concentrate outlets Rosette diffuser Pipeline diffuser  
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Key elements Reference 
Project  Variation Option 

Marine Structure 

locations 

Offshore on low 

profile reef 
Alternative locations  

Desalination Plant 

Additional clarification processing such 

as Dissolved Air Flotation (DAF) Pre-treatment concept Media filtration 

Membrane Filtration (MF/UF) 

 

Pre-treatment waste 

Management 
Landfill Disposal  Ocean Disposal 

Brine disposal Ocean Disposal   

Transfer Pipeline 

Corridor/alignment 
Corridor with nominal 

alignment  

Alignment deviations within corridor Alternative corridor/alignment 

Booster Pump Station 
Nominated location 

on alignment 
 Elsewhere on alignment 

Dosing Facility 
Dosing Facility at 

Plant 
 

Dosing Facility at Booster 

Pump Station 

Power Supply 

Alternative corridor/alignment 

Grid connection underground 

– Tynong North to Woolamai 

Gas-fired power station on 

plant site and gas supply lines 

Grid connection 

corridor/alignment 

Grid connection - 

northerly 
Alternative alignment within corridor 

Hybrid – gas-fired power 

station and wind farm 
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Evaluation Framework 

An EES and WAA evaluation framework was developed as a tool for assessing 

the environmental effects of the Project to be assessed. The evaluation 

framework and its relationship with other components of the EES development 

process are presented in Figure 5. 
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Figure 5 Evaluation framework and application to the Victorian Desalination Project  
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They draw upon Commonwealth and State legislation and policy, the draft 

evaluation objectives specified in the EES Scoping Requirements and evaluation 

criteria developed by DSE. 

Best practice as defined by EPA Victoria in legislation and policy has also guided 

the evaluation of the Project. A best practice approach has been taken to 

Project design, construction and operations.  Conformance with best practice 

has therefore been a key aspect of the evaluation framework. 

An integrated impact and risk assessment process has been used to identify and 

evaluate potential project effects. 

The risk assessment process relevant to the Project components has been 

applied across all EES assessment areas with the exception of the greenhouse 

gas and visual assessments. The greenhouse gas assessment applies a 

structured accounting methodology, and the visual assessment adopts a location 

specific sensitivity analysis for assessment of impacts. In both cases these 

approaches are considered more appropriate than the risk framework for these 

specialist assessments.  

All risks identified in the risk assessment were considered in the impact 

assessment. The predominant purpose of the impact assessment is to draw 

conclusions, on balance, as to the likely impacts of the project in the context of 

existing conditions and measures that are available to mitigate its likely impacts. 

The impact assessments focus on the risks with a rating of medium or higher, 

with some distinction given to the likelihood of the impact pathway occurring.  

A limited discussion of risks with a low rating is also provided to address issues 

raised during community consultation for the EES. 

The Performance Requirements will be used contractually to ensure the highest 

commitment by the project Company for mitigation and avoidance strategies. 

These commitments will be embodied in the Project Agreement and will be 

implemented as part of the construction and operation of the Project. 
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Existing conditions 

Marine Structures 

The marine area is an active water environment, frequently exposed to strong 

waves and winds. Local currents are dominated by wind-driven longshore 

currents with low tidal currents that run parallel to the coast. Water quality at 

the Project area is primarily oceanic, with occasional influences from the Powlett 

River and Western Port.  

The marine area is approximately one kilometre from the Powlett River. The 

estuary wetland of this river supports a number of protected species.  

Four significant protected areas are located along the coast: Bunurong Marine 

Park, Bunurong Marine National Park, Bunurong Coastal Reserve and Kilcunda-

Harmers Haven Coastal Reserve. These areas protect significant marine habitat 

and species.  

The intertidal habitat is largely sandy beach inhabited by infaunal species with 

scattered sandstone and mudstone reef platforms that support a diverse array 

of flora and faunal species.  

Most of the subtidal habitat (to 2.5 kilometres offshore) is dominated by rocky 

reefs. The reef community is dominated by kelp in shallower waters and red 

macroalgal and invertebrates in deeper waters with increasing dominance of 

invertebrates in deeper waters. A variety of reef fish live in these areas.  

Biota that may occur in the area include: 

• Phytoplankton and zooplankton 

• Seven EPBC protected and three Flora and Fauna Guarantee Act 

1988 (FFG) protected whale species 

• Three EPBC protected fish species 

• Three seal species including the Australian Fur Seal, New Zealand 

Fur Seal and the Australian Sea Lion  

• Thirty-one seabird species including eleven EPBC or FFG listed 

species, including the Hooded Plover. 
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Commercial and recreational fishing occurs in the surrounding coastal waters. 

Commercial fishing operations in the Project area target abalone, rock lobster, 

finfish, and scallops. The western sector of the South East Trawl Fishery extends 

to the Project area.  

Recreational angling is popular along the coastline encompassing the Project 

area. The mouth of the Powlett River is a popular area for beach fishing. Locals 

and visitors swim and surf at Williamsons Beach and recreational boating is 

common along the coastline.  

Desalination Plant 

The Desalination Plant site is mostly agricultural land, which has historically 

been used for grazing. A number of small remnant native vegetation patches 

remain within the farmed land. These patches contain a low diversity of 

indigenous species and a high weed cover. These patches of vegetation may act 

as ‘stepping stones’ between habitats for a number of bird species and possibly 

small mammal species. There are also a number of damp depressions and farm 

dams in the site which provide habitat for native species.  

An area of public land comprising vegetated coastal dunes and foreshore 

reserve lies between the site and Williamsons Beach. The beach is used for a 

range of recreational activities all year round. A number of Aboriginal artefact 

scatters have been found on the site and adjoining coastal dunes, the most 

significant sites, including middens, occur in the dunes and will not be disturbed 

by the project. The Powlett River is located to the north-east of the site, and its 

floodplain extends into the north-east area of the site. 

The Desalination Plant site is located within the Gippsland Plain Bioregion. There 

are a number of different Ecological Vegetation Classes (EVCs) present as 

remnant vegetation patches within the site area as defined under the Native 
Vegetation Management Framework (Vic). These include: 

• Coast Banksia Woodland  

• Swamp Scrub 

• Modified Coast Banksia Woodland 

• Coastal Dune Scrub/Coastal Dune Grassland Mosaic 

• Damp Sands Herb-Rich Woodland 
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• Aquatic Herbland 

• Riparian Scrub. 

 

A total of 118 indigenous and 64 introduced vascular plant species have been 

recorded in the Project area. This includes one EPBC-listed flora species, River 

Swamp Wallaby which was recorded in small numbers in low lying parts of the 

site. One FFG-listed flora species, Merran’s Sun-orchid, has potential to occur on 

the plant site and foreshore reserve but was not recorded during recent surveys. 

A total of 114 vertebrate fauna species including birds, mammals, reptiles, frogs 

and fish species were recorded during field investigations. 

Protected species associated that occur within the vicinity of the plant site 

include a number of EPBC and FFG listed species including: 

• Orange-bellied Parrot (EPBC, FFG listed) 

• Growling Grass Frog (EPBC listed)  

• Dwarf Galaxias (EPBC, FFG listed)  

• Southern Brown Bandicoot (EPBC listed)  

• Little Egret (FFG listed) 

• White-bellied Sea-eagle (FFG listed). 

 

However, none of these species are dependent on the plant site. 

Transfer Pipeline corridor 

The Transfer Pipeline would be located within a corridor that traverses the low-

lying areas of Corinella, Koo Wee Rup and Lang Lang. Land use in these areas is 

predominantly agricultural and larger sized rural residential landholdings. There 

are a number of waterways ranging from rivers, streams and drains along the 

proposed Transfer Pipeline corridor. Many of these waterways rarely contain 

water. The Transfer Pipeline would cross a number of major waterways. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Executive Summary 21

Vegetation within the Transfer Pipeline corridor is mostly introduced, with areas 

of scattered native vegetation at the Holden Proving Ground, along road 

reserves and next to waterways. The Transfer Pipeline alignment crosses mostly 

pasture and other areas of introduced vegetation, which have a low likelihood of 

supporting threatened fauna species. Threatened fauna species which may 

occur include: 

• Giant Gippsland Earthworm (Earthworm habitat has been found 

along Transfer Pipeline corridor) 

• Australian Grayling (exists in waterways crossed by the Transfer 

Pipeline corridor including Cardinia Creek, Bunyip and Lang Lang 

Rivers)  

• Dwarf Galaxias (known to occur in Yallock Creek in the vicinity of 

the Transfer Pipeline crossing and is likely to inhabit other 

waterways intersected by the pipeline). 

• Growling Grass Frog (inhabits six drains at or close to where the 

proposed intersect with the Transfer Pipeline would occur) 

• Southern Brown Bandicoot (potential habitat within the Transfer 

Pipeline corridor)  

• Orange-bellied Parrot (Transfer Pipeline corridor intersects a very 

small area of habitat for this species). 

 

There are twenty previously recorded Aboriginal cultural heritage sites within 

the 400-metre corridor assessed for the Transfer Pipeline; four of these lie 

within the proposed 30-metre construction easement. An Aboriginal heritage 

field study identified three new sites within the Transfer Pipeline 30-metre 

construction corridor. The sandy rises along the Koo Wee Rup Swamp and the 

low hills of The Gurdies are highly sensitive landforms where it is likely that 

additional Aboriginal heritage sites could be found in these landforms along the 

Transfer Pipeline corridor.  
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Power Supply Corridor 

The Northerly grid connection corridor crosses a range of distinct environments, 

including coastline and ocean beaches between Kilcunda and Wonthaggi, the 

Strzelecki foothills, Bass Valley and the alluvial plain between Nyora and 

Tynong. Land use within the corridor largely comprises cleared agricultural land. 

Some indigenous remnant vegetation is present in road reserves and occasional 

patches within paddocks or windrows. 

Potential habitat for three EPBC listed flora species has been identified along the 

Northerly grid connection corridor; these include River Swamp Wallaby Grass, 

Strzelecki Gum and Green-striped Greenhood.  

Fauna species which may be present in the corridor area include: 

• Giant Gippsland Earthworm (EPBC listed) 

• Australian Grayling and Dwarf Galaxias (EPBC listed) 

• EPBC listed bird species including Australian Painted Snipe, 

Orange-bellied Parrot, Swift Parrot, Southern Brown Bandicoot 

• Grey-headed Flying Fox 

• Growling Grass Frog. 

 

Aboriginal sites are scattered across the region, with areas of archaeological 

sensitivity including waterways, the Koo Wee Rup Plain and coastal dunes. 

Isolated artefact sites or small scatters are likely to occur in all landforms along 

the alignments, but they are more likely to occur where landforms change or 

along waterways and the edges of former swamplands or floodplains. Three 

heritage listed sites, the Almurta railway bridge, Glen Forbes Rail Bridge and 

Glen Forbes Railway Station are located within 500 metres of the Northerly grid 

connection.  

Towns in the vicinity of the Northerly grid connection corridor include Dalyston, 

Kilcunda, Woolamai, Almurta, Glen Forbes and Kernot. A number of community 

facilities are present in the region, including the Bass Coast Rail Trail, 

Williamsons Beach and Kilcunda Beach, Woolamai Racecourse, recreation 

reserves, community halls, schools and a church.  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Executive Summary 23

Impact Assessment 

The assessment of environmental effects for the Desalination Project has been 

conducted through a risk-based approach. Findings of the impact assessment 

for the four project components are outlined below. 

Marine Structures 

Construction of Marine Structures 

In the Reference Project, the Marine Structures would be connected to the 

Desalination Plant via underground tunnels below the coastal sand dunes and 

the seabed. These activities would likely involve a tunnel-boring machine to drill 

the underground tunnels and jack-up barges to conduct marine drilling. Various 

vessels would service the marine construction site including boats, tugs and 

helicopters. Construction would be ongoing in the marine environment for 

approximately 24 months.  

A jack-up barge would be present in the ocean for a considerable period during 

construction of the Marine Structures. Some seismic testing may be required 

prior to or during construction to provide geological information for tunnel 

construction.  

The potentially significant environmental risks associated with construction of 

the Marine Structures were identified as follows: 

• removal/damage to reef habitat, sandy habitat and significant reef 

species due to clearing of the seabed 

• introduction of pests and diseases impacting on marine species 

due to construction divers 

• impact on visual amenity 

• chemical/hydrocarbon spills or incidents impacting on marine biota 

and ecosystems and marine parks 

• noise and vibration  affecting marine biota 

• increased access to Williamsons Beach impacting on threatened 

fauna 

• construction limiting recreation activities. 
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Seabed clearing would be required for construction of marine structures. The 

Performance Requirements prevent construction in the marine environment in 

certain areas such as high relief reefs to prevent long-term impacts to the 

seafloor. 

A risk assessment identified the risk of possible introduction of pests and 

disease through the movement of marine vessels. For example, abalone disease 

could be inadvertently introduced to the area. The Performance Requirements 

have been established to avoid the introduction, spread and establishment of 

marine pests. The Performance Requirements specifically require development 

and implementation of a risk management process for limiting the risk of 

abalone disease introduction and a marine pest risk management and 

monitoring process. With implementation of these measures, it is considered 

unlikely that the Project would introduce the abalone disease or any other 

disease or pests.   

Collectively, construction activities are expected to affect the visual amenity of 

the local area, as the Project may interrupt the quality of coastal views in some 

areas. Any effect from construction would be restricted to a small section of the 

coast and would only occur for the temporary construction period. There is a 

community concern that these modifications to the visual amenity of the area 

could generally change the perception of the area and lower tourist visits. 

However, most tourism in the area occurs in and around Philip Island and well 

away from the Project area. Therefore, visitation and eco-tourism are not 

expected to be affected in the long-term from the construction activities at the 

Project area. 

Chemicals and hydrocarbons would be used during marine construction, largely 

for vessel and equipment fuelling. These chemicals would not be placed in the 

marine environment, but accidental spills could occur. Chemical spills that may 

occur during the construction phase are considered unlikely to result in severe 

effects on any communities or ecosystems. Notwithstanding, standard industry 

procedures for control of chemicals are hydrocarbons are required as part of the 

Performance Requirements. 
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Construction activities are also likely to create underwater noise and vibration. 

Any disturbance to the local ecology is expected to affect individual fish and 

benthic biota (organisms living on the sea bottom), and it is unlikely that 

construction activities would detrimentally affect marine biota at the population 

or community level.  

Construction activities would increase the number of people working in the 

Project area and this could result in more people accessing the adjacent beach 

area. People can disturb Hooded Plovers nesting in the beach area by flushing 

adults from active nests.  Disruptions to the Hooded Plover population are 

considered to be a moderate consequence due to the small Victorian population. 

It is for this reason that the Performance Requirements require the 

implementation of methods and management systems to ensure no adverse 

effects of Project activities on the dune system, beach and intertidal zone to 

minimise the loss of individuals of significant species. 

Marine construction would also require a temporary exclusion zone to separate 

construction activities from the general public and protect human health and 

safety. This would prevent some recreational activities in the immediate area. 

The Performance Requirements address this potential impact by requiring 

measures to minimise disruption to recreational activities. Although construction 

activities would affect visual amenity and limit activities in the vicinity of the 

marine construction area, this effect would be restricted to the 24-month 

construction period.  

Operation of Marine Structures 

During operation, the Marine Structures would intake water from the ocean to 

the Desalination Plant and release the saline concentrate from the desalination 

process to the ocean. The intake would draw seawater horizontally via a 

mushroom head structure that would be screened with coarse grills on the 

opening. The concentrate would be released through diffusers, which would 

speed up dilution and dispersion of the concentrate into the water column. This 

mixing would disperse the salts so that the salinity of the concentrate 

approaches the background salinity. 

The potentially significant environmental effects associated with the operation of 

Marine Structures were identified as follows: 
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• entrainment of eggs/larvae, fish, penguins, and consequent 

effects on marine ecosystem interactions due to intake of 

seawater 

• flow on effects from concentrate discharge. 

 

Entrainment of eggs and larvae is expected to be a ‘low level’ environmental 

effect of operation of the Marine Structures. Grills on the intake head and the 

low velocity of the intake stream would prevent effects on adult marine fauna, 

such as fish and penguins. Entrainment of eggs and larvae by the intake would 

remove a small portion of the young produced by benthic biota. The effect of 

entrainment of eggs and larvae is only expected to affect the marine community 

within the immediate area of the intake and not have a wider effect on food 

chains, populations or marine conservation reserves in the region. 

Toxicity testing of the concentrate indicates that salinity is the primary driver of 

potential effects on marine ecosystems. Modelling shows that the discharged 

concentrate would disperse and dilute to approach background salinity. 

Variations in oceanic conditions within the Project area would influence the 

behaviour of the concentrate. Higher wave action results in lower salinity in a 

shorter time as wave action mixes the concentrate through the water column.  

Based on modelling, toxicity testing and a literature review of the possible 

effects of exposure to elevated salinity, the release of the concentrate into the 

ocean is not expected to have effects on the marine environment outside a 

mixing zone to be approved by the Environment Protection Authority (EPA) and 

any secondary effects are expected to be minimal. Furthermore, the Project 

Company would be required to comply with the State Environment Protection 

Policy for the Waters of Victoria and the Performance Requirements require the 

Project Company to validate its design against EPA requirements to confirm this 

impact assessment.  

The marine environment in the area was studied and a Marine Sensitivity Area 

defined to identify the sensitive marine areas. Dilution Performance 

Requirements have been proposed that provide protection to the Marine 

Sensitivity Area. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Executive Summary 27

Desalination Plant 

Construction of the Desalination Plant 

Construction activities for the Desalination Plant would include site clearing, 

tunnelling, building construction, drainage installation, power connection, 

equipment installation and landscaping. Construction is expected to take slightly 

over two years, with delivery of desalinated water to Victoria’s water supply 

system by the end of 2011. In addition, the majority of the Marine Structures 

would be tunnelled below the seabed, the connection to the Desalination Plant 

would be through tunnels below the coastal dunes. The potentially significant 

environmental risks associated with the construction of the Desalination Plant 

were identified as follows: 

• removal of significant native vegetation 

• disturbance of Aboriginal cultural heritage sites 

• noise and vibration due to construction activities 

• impacts on existing groundwater and surface water due to the 

possibility of dewatering associated with excavation. 

 

Clearing of the site for Desalination Plant construction would remove some 

native vegetation. The native vegetation affected will be limited since the site is 

dominated by pasture and the abundance of weed species is high. This minimal 

native vegetation cover provides limited habitat value for native fauna and 

although these areas could be used occasionally by significant species, this 

habitat could likely be replaced by similar habitats in the region. Other 

construction effects such as dewatering (resulting from excavation), noise and 

vibration, possible generation of sediment from stockpiles and increased traffic 

could directly or indirectly affect native fauna and flora.  

These activities would be managed through the Performance Requirements, 

including management of noise, light spill, vehicle movements, domestic 

animals, open trenches, dust and weeds. Additional processes would be applied 

to manage Ecological Vegetation Classes (EVCs) to ensure compliance with the 

Victorian Native Vegetation Management Framework. 
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There are fifteen known Aboriginal cultural heritage sites within the Plant site. 

Eleven sites have been assessed as having low significance and four having 

moderate significance. Earthworks could affect known or undetected Aboriginal 

heritage sites or objects, as topsoil would be removed for the building 

foundations. During design and construction of the Desalination Plant, Aboriginal 

representatives would be consulted to assist in the location and management of 

Aboriginal artefacts and sites. A final Cultural Heritage Management Plan 

(CHMP) would be submitted for approval following the Minister for Planning’s 

Assessment of the EES. 

Some noise, vibration, dust and other emissions could be generated during 

Desalination Plant construction. Specialist investigations, including modelling, 

were conducted to characterise any emissions. In general, noise goals are 

expected to be met at and around the site. Noise emissions would be managed 

through the Performance Requirements.  

Construction of the Desalination Plant is unlikely to significantly change with 

surface water or groundwater processes in the area including the Powlett River. 

Dewatering activities for the site are expected to be temporary and once 

dewatering activities stop, the aquifer is expected to recover and are unlikely to 

cause any lasting effects on aquatic or terrestrial ecosystems.  

Some very minor, local surface water flow paths would be modified as a result 

of Plant construction. Design and construction of the Plant in accordance with 

the Performance Requirements would appropriately control the potential for 

erosion and sediment transport and flooding issues. 

Construction of the Desalination Plant would require a large workforce. The size 

of the on-site workforce would vary from month to month and the highest peak 

workforce on-site at the Plant is estimated to be approximately 910 workers. 

Approximately 245 full-time equivalent workers are expected to be employed by 

the Project from the local labour pool. Most commercial accommodation is 

unlikely to be suitable for the majority of the workforce. Other temporary 

accommodation (in existing accommodation or in temporary construction 

accommodation) may be feasible for most of the workforce. Some people may 

choose to acquire housing in the area surrounding the site, which could place 

upward pressure on rental and housing prices.  
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Although property owners would benefit from these market changes, a potential 

price increase could affect existing and potential residents of the area. This 

workforce could also place added pressure on facilities and services. However, 

this temporary increase in demand for services may cause the capacity of some 

services to be supplemented, having a positive long-term social outcome. As 

some of the temporary workforce would require accommodation in the area,  

the Performance Requirements require implementation of a construction 

workforce accommodation strategy to minimise any impacts on the local 

accommodation sector.  

Operation of the Desalination Plant 

The Desalination Plant would be designed to have an initial operating capacity of 

150 GL per year, with the potential to expand production capacity to 200 GL per 

year. It is expected that up to 50 direct fulltime jobs would be created by the 

operation of the Desalination Plant. The potentially significant environmental 

effects associated with the operation of the Desalination Plant are: 

• visual impacts of the Desalination Plant 

• noise generated from the plant affecting sensitive locations. 

 

The Desalination Plant is likely to be at least partially visible from some public 

vantage points. The dunes that run parallel to the beach would screen the 

Desalination Plant from the areas immediately adjacent to the ocean and along 

the beach. The Performance Requirements have been developed to minimise 

the visual impact of the Desalination Plant on residential properties and publicly 

accessible areas. Landscape sensitive design and building envelope would be 

integrated into siting and design of the Desalination Plant, which could use 

coastal vegetation and mounding appropriate with the coastal dunes to minimise 

visual impacts of the Desalination Plant.  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 30 Executive Summary 

Emissions created by the Project (such as dust) would largely be restricted to 

the construction period. Sealing of the access roads and other parts of the 

Desalination Plant footprint would prevent dust emissions. Components that 

would produce the most noise at the Desalination Plant would be housed inside 

the Desalination Plant buildings with acoustic controls in place to minimise 

noise. Modelling of possible Desalination Plant operation noise and vibration 

emissions shows that the Desalination Plant would comply with EPA noise 

guidelines at nearby sensitive locations during normal and adverse weather 

conditions. Pumps and other mechanical equipment are not expected to 

generate any appreciable vibration impacts to sensitive locations. 

Transfer Pipeline corridor 

Construction of the Transfer Pipeline 

As the Transfer Pipeline would run underground, construction activities would 

primarily consist of clearing and earthworks. The nominal alignment of the 

pipeline has been selected to avoid where possible, the need to clear native 

vegetation and to reduce impacts on waterways and private land. Native 

vegetation removal would occur on road and rail reserves, edges of waterways, 

and within some private lands where it cannot be avoided. Most of the native 

vegetation has been modified to some extent with good condition vegetation 

largely on public land. Since most of the corridor is dominated by introduced 

vegetation, most of the area has a low likelihood of supporting threatened fauna 

species, with the exception of the Giant Gippsland Earthworm, which is usually 

found within close proximity of streams or drainage channels.  

The potentially significant environmental risks associated with construction of 

the Transfer Pipeline were identified as follows: 

• disruption or depletion of groundwater impacting on native flora, 

fauna and surface water ecosystems due to dewatering of 

excavation areas 

• damage or disturbance of surface water ecosystems due to 

construction across waterways 

• damage to Aboriginal and historical artefacts and sites 

• interruption to agricultural and property activities within the 

construction easement. 
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The majority of the waterways that would be crossed by the Transfer Pipeline 

appear to be subject to moderate to high levels of disturbance with little to no 

riparian vegetation. Although these waterways appear degraded in-stream and 

riparian habitat may support native species and significant fauna, such as the 

Growling Grass Frog, Australian Grayling and Dwarf Galaxias. Impacts on 

waterways and associated ecosystems would be reduced by developing 

appropriate construction methods to minimise environmental impacts for 

crossing sensitive waterways. Additionally, revegetation of the Transfer Pipeline 

corridor would limit the disturbance to a short time period after construction. 

Great Gippsland Earthworm habitat has been identified in isolated locations 

along the northern parts of the Transfer Pipeline corridor. Any construction 

impacts would be managed through the Performance Requirements which 

require the development and implementation of management systems to 

minimise impacts on environmental assets. 

Approximately 27 Aboriginal archaeological sites occur within 400 metres of the 

Transfer Pipeline corridor, and it is possible that other unknown sites could still 

be found. It is possible that earthworks, trenching and disturbance of topsoil 

would cause damage or destruction of Aboriginal artefacts but the Transfer 

Pipeline easement affords flexibility to avoid significant sites. During design and 

construction of the Transfer Pipeline, Aboriginal representatives would be 

consulted to assist in the location and management of Aboriginal artefacts and 

sites. A final CHMP will be submitted for approval following the Minister for 

Planning’s Assessment of the EES. 

In areas along the Transfer Pipeline corridor where the groundwater table is 

close to the surface, dewatering may be required. The period of construction in 

each area is short and dewatering is predicted to result in only localised 

lowering of the groundwater table. Impacts on terrestrial and aquatic 

ecosystems are therefore expected to be short-term and low.  

Other impacts that may occur during construction of the Transfer Pipeline 

include noise, dust and vibration disturbing nearby residents. Although they are 

likely to occur, they would be relatively short-lived, as construction sites would 

move along the pipeline corridor and therefore impacts on any one location 

would be short term.  
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Operation of the Transfer Pipeline 

The Transfer Pipeline would convey water from the Desalination Plant to 

Cardinia Reservoir. The impacts of operation of the Transfer Pipeline are 

expected to be negligible. The potential noise and visual impacts of the booster 

pump station are also considered to be negligible beyond the immediate area. 

The Transfer Pipeline would require an easement for maintenance of the 

infrastructure. Establishment of this easement would require land acquisition 

and could disrupt use of some properties. Some activities would be unrestricted 

after construction including livestock grazing. The Performance Requirements 

require development of a rehabilitation plan with each private landowner to 

reinstate private land use.  

Power Supply corridor 

Construction of the Power Supply 

Construction activities for the Northerly grid connection would include 

vegetation clearance, earthworks, stockpiling, excavation, truck movements,  

use of machinery and some chemical storage and hazardous materials handling. 

The Northerly grid connection would require construction of towers or poles and 

placement of powerlines between these towers or poles. Two terminal stations 

would be constructed; one at Tynong North and one near Woolamai. Powerlines 

would be buried south of Woolamai Terminal Station, connecting to the 

Desalination Plant.  

The potentially significant environmental risks associated with the construction 

of the Power Supply were identified as follows: 

• damage and destruction of Aboriginal and historical artefacts and 

sites due to earthworks, trenching and disturbance of topsoil 

• noise generation impacting on nearby sensitive locations 

• potential for encounters with acid sulfate soils 

• impacts on the habitat of the Giant Gippsland Earthworm due to 

earthworks 

• interruption to agricultural and property activities within the 

construction easement. 
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Ground disturbance during construction has the potential to disturb both 

Aboriginal and historical cultural heritage sites. A number of previously recorded 

Aboriginal and historical sites have been found along the Power Supply corridor. 

Most of the Northerly grid connection excavation would be restricted to the 

immediate area for each tower or pole. With less ground disturbance and 

greater flexibility than trenching, this is likely to limit the probability of 

encountering undiscovered Aboriginal sites.  

The Performance Requirements require protection of sites at risk of accidental 

damage during construction and require implementation of design to avoid sites 

of high significance. The final CHMP would be submitted for approval following 

the Minister for Planning’s Assessment of the EES. 

Construction of the Power Supply could emit some noise, vibration, dust and 

other air emissions. Specialist investigations have been conducted to 

characterise these emissions and to confirm that these emissions would be 

temporary and restricted to the construction area. 

During excavation activities, potential acid sulfate soils may be encountered in 

limited areas along the corridor: along the Powlett River and in areas of drained 

swamp east of Koo Wee Rup. Any encounters with acid sulfate soils would be 

managed through the Performance Requirements consistent with EPA policies.  

Giant Gippsland Earthworm habitat has been identified along the Northerly grid 

connection corridor and therefore excavation has potential to directly affect this 

species. However, it is considered unlikely that works would significantly impact 

this species as Giant Gippsland Earthworm habitat is generally located within 

40 metres of streams and waterways, and the Northerly grid connection would 

typically span waterways and areas of suitable habitat. Final design of the 

Northerly grid connection corridor would aim to avoid EPBC or FFG-listed 

species, and any potential impacts would be managed through the Performance 

Requirements.  
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The potential impacts of construction on farming activities include temporary 

loss of production, severance where the construction corridor isolates an area 

for use, capital improvements loss, spread of soil borne pathogens such as the 

Potato Cyst Nematode (PCN) and inadequate rehabilitation. Impacts to farming 

activities will be managed through implementation of relevant Project 

Requirements which require design to minimise impact through detailed siting of 

infrastructure, compliance with protocols to prevent the spread of PCN and 

appropriate site rehabilitation. 

Operation of the Power Supply 

The potentially significant environmental risks associated with the operation of 

the Power Supply were identified as follows: 

• visual impacts of the poles or towers and powerlines on sensitive 

locations 

• disruption to farms and other properties due to land easement 

acquisition 

• noise generation impacting on nearby sensitive locations. 

 

The Northerly grid connection would erect permanent infrastructure on the 

landscape including poles or towers and powerlines. This would impact on the 

amenity of the area. The alignment has been selected to avoid dense 

populations of people and sensitive land uses. A visual impact assessment 

concludes that the grid connection would be visible from a number of publicly 

accessible sites. Residential and rural properties within proximity of the 

Northerly grid connection would experience a moderate to high impact on visual 

amenity. The Performance Requirements address this change in amenity by 

requiring design and siting of the Power Supply to limit visual impacts on 

residential and rural properties and publicly accessible locations. Screening by 

plantings of trees and other vegetation could assist to reduce visual impact.  
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An easement will be acquired for the transmission line and subtransmission 

cables, and land acquisition will be required for the terminal stations. The 

transmission line alignment would intersect some highly productive agricultural 

land in the Koo Wee Rup area. The alignment across this area has the potential 

to compromise irrigation efficiency as it may restrict irrigation within the 

easement. As a result, some land may be removed from irrigation and suffer a 

loss in productivity, the potential earning rate and ultimately in land value.  

Compensation (including disruption costs) is payable under the Land Acquisition 
Compensation Act 1986 (Vic) for acquired easements. Some activities would be 

largely unaffected by the easement; livestock grazing and other typical 

agricultural activities that do not require irrigation methods discussed above 

should be able to resume once construction and rehabilitation have been 

completed. Cropping which requires irrigation could still be undertaken, provided 

modifications were undertaken to practices and equipment. The Performance 

Requirements require development of rehabilitation planning with individual 

private landowners prior to disturbance of private land. In general, the 

transmission line corridor will be progressively rehabilitated and any potential 

impacts on land use of the easement after construction will be managed 

through the Performance Requirements and compensation. 

The magnetic fields produced by transmission lines vary during the day as the 

current in the line varies with consumer demand for power. Typical Levels are 

well within the Radiation Protection Standard for general public exposure limit. 

The maximum load on the proposed transmission line for the Northerly grid 

connection would be less than that of many existing transmission lines supplying 

Melbourne and therefore would produce lower magnetic fields. Therefore, 

magnetic fields from the Northerly grid connection transmission line are not 

expected to have an effect. 

The terminal stations for the Northerly grid connection would generate some 

noise and vibration, but other emissions such as dust are expected to be 

minimal since truck movements would be infrequent and any dust would be 

much less than emissions generated during construction. The terminal stations 

would be designed to comply with EPA noise guidelines and modelling already 

shows that operational noise would be well below the operational noise goals for 

the EPA guidelines for noise in country Victoria at all nearby properties.  
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Greenhouse gas emissions and energy efficiency  

The greenhouse gas assessment of the Reference Project encompassed 

emissions arising from the construction and operation of the Project. All 

emissions that would directly arise from the Project were estimated. In addition, 

indirect emissions were estimated where that was considered to be appropriate. 

Greenhouse Gas Emissions from Construction 

The greenhouse gas assessment for the construction phase covers the 

greenhouse gas emissions associated with the following aspects of the 

construction of the four Reference Project components:  

• operation of diesel generators  

• grid connected power  

• fuel combustion by construction equipment 

• fuel combustion due to transportation of materials and equipment 

• offsite waste decomposition 

• fuel combustion from the transportation of workforce  

• embodied emissions of materials. 

Total construction emissions were estimated to be 1 403 140 t CO2e, of which 

the construction of the Desalination Plant was the largest proportion. It was 

found that indirect emissions relating to embodied emissions in construction 

materials are by far the largest contributor to the construction emissions. 

Greenhouse Gas Emissions from Operation 

The greenhouse gas assessment for the operational phase covers the 

greenhouse gas emissions associated with the following aspects of the operation 

of the Desalination Project: 

• electricity used to power to the Desalination Plant and the 

Transfer Pipeline  

• fuel combustion during the transportation of waste off-site 

• offsite waste decomposition 

• fuel combustion during the transportation of chemicals to site 
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• embodied emissions of chemicals used during operation. 

• transportation of workforce 

 

The total greenhouse gas emissions arising from the operation of the 

Desalination Project were estimated to be 1,117,950 tCO2-e per year. 

It is considered that this estimate is likely to overstate the actual emissions that 

would arise from the operation of the Desalination Plant and the Transfer 

Pipeline. This is because the majority of this estimate relates to emissions 

associated with the generation of electricity that is sourced from the Victorian 

grid and is therefore based on the current mix of energy generation sources in 

Victoria (predominately brown coal). However, it is expected that less emissions-

intensive generation sources are likely to be added to meet increased demands 

on the Victorian grid (including from the Project) and that over time the mix of 

energy generation sources supplying the Victorian grid will become less 

emissions-intensive. 

The Victorian Government has committed to offsetting 100% of the electricity 

used in operating both the Desalination Plant and the Transfer Pipeline.  This 

would be achieved by the purchase of renewable energy credits and is in 

addition to the State’s current renewable energy targets under the Victorian 
Renewable Energy Act 2006. The Government’s offsetting commitment covers 

1,047,700 tCO2-e of the 1,117,950 tCO2-e of estimated emissions associated 

with the operation of a 150 GL Plant. Therefore the net annual operational 

emissions would be 70,250 tCO2-e / yr which relate to indirect emissions from 

waste decomposition, fuel combustion during the transportation of waste offsite, 

transportation of chemicals to site and transportation of workforce and 

embodied emissions of chemicals used during operation. 

Energy Efficiency Measures 

A range of energy efficiency measures were identified in order to reduce the 

greenhouse gas emissions associated with the Project. These measures cover 

both the operational and construction phases of the Project. 

During construction these potential measures include:  

• minimising transport distances  
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• use of energy efficient mobile and stationary plant 

• use of recycled materials and reuse and recycling of materials on 

site 

• use of concrete formwork that is reusable and does not include 

plywoods that use rainforest hardwood veneers. 

 

During operation these potential measures include: 

• minimising energy consumption through the management of key 

parameters in the seawater inlet system  

• adopting efficient processes and mechanical equipment 

specifications in the pre-treatment plant and the Desalination Plant 

and Transfer Pipeline 

• considering energy efficiency in pipeline route determination 

• designing the Power Supply transmission line to minimise line 

losses 

• designing energy efficient offices (administration, visitors centre 

and control building) 

• considering options for construction crew transport to site 

• focusing on the re-use of construction spoil either on-site or in 

other major projects located in the regional area  

• coordination of transportation: materials, spoil and waste. 

 

Non-energy related greenhouse gas mitigation measures include: 

• waste minimisation measures 

• mitigating embodied emissions. 

Performance Requirements 

The Project would be delivered in line with the environmental Performance 

Requirements developed by DSE. The Project Agreement will require the Project 

Company to achieve and comply with these requirements.  
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The Performance Requirements are described in the language of ‘outputs’, that 

is, the performance that the Project must achieve rather than the process used 

to achieve it. The intention of this performance-based approach to 

environmental management is to deliver a balance between: 

• achieving acceptable outcomes for the community and 

environmental values 

• a delivery mode with sufficient flexibility to accommodate specific 

challenges and that optimises potential efficiencies in construction 

and operation. 

 

The EES investigations have identified the impacts and risks for the Project, for 

the Reference Project and any Variations being considered in the environmental 

assessment and approvals process. The detailed management and mitigation 

measures identified in EES investigations represent suggested measures that 

demonstrate an example of how the Reference Project could achieve the 

Performance Requirements. These suggested measures have been taken into 

account in the formulation of the Performance Requirements.  

The Performance Requirements have also been guided by policy and legislation 

of the Evaluation Framework along with the draft EES evaluation objectives 

identified in the Scoping Requirements and DSE’s evaluation criteria developed 

for the Project. Where possible and practicable, unacceptable environmental 

risks have been designed out of the Desalination Project through the expression 

of the Performance Requirements.  

DSE has developed an Environmental Management Framework (EMF) to 

manage the environmental aspects of the Project for its design, construction 

and operation phases. The EMF is consistent with DSE’s environmental 

management policies and the AS/NZS/ISO 14 000 series of standards for 

environmental management systems. DSE’s environmental management system 

(EMS) would be further developed to provide a systematic and structured 

approach to comprehensively cover all significant environmental aspects of the 

Project in an auditable manner. Figure 6 shows the three levels of management 

required by the EMF. 
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Figure 6 Environmental Management Framework 
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Conclusions of the EES 

The Desalination Project is crucial infrastructure to secure water supply against 

the effects of rainfall dependency. The need for such security is compelling give 

decade-long drought, unprecedented population growth and the risks associated 

with climate change. The Government is committed to delivering an operational 

150 GL plant by the end of 2011 to replenish depleted storages and ease water 

restrictions. Provision is also being included for a potential future upgrade to 

200 GL per annum capacity. 

Most components of the Desalination Project – water transmission pipelines, 

electricity power lines, booster and sub-stations, manufacturing/treatment plant 

are familiar in the Victorian landscape and have relatively predictable 

environmental impacts. These impacts are concentrated in the construction 

phase and lessen during operations, save for ongoing visual or noise impacts in 

some cases.  

The less familiar elements of the Project are the desalination process, and its 

impacts on the marine environment. However, with several desalination plants 

now either operating or under construction interstate, the only aspect of the 

Project that is without precedent is its scale. While that scale requires special 

attention to be given to the greenhouse gas implications of the energy (and in 

particular electricity) consumption by the Plant and the need to manage waste 

streams effectively, the Government’s commitment to 100 per cent offset the 

operational electricity consumption by the Plant and Transfer Pipeline and to 

best practice outcomes for waste streams help to address these issues of scale. 

These aspects of the Project would be subject to ongoing monitoring by the 

Project Company, and to continuing regulation through the EPA License and 

statutory emissions reporting and accountability. 

Care has been exercised in the selection of technologies for the Reference 

Project and Variations to minimise environmental impacts to the extent 

practicable for a project of this scale. These have been assessed against the 

evaluation criteria, legislative and policy requirements and best practice 

outcomes. The Project is also subject to Performance Requirements to ensure 

that, whatever form of the Project eventuates from the PPP process, it would 

comply with these requirements.  
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No long-term or irreversible damage to the environment from the Project has 

been identified by either the risk assessment or the more detailed impact 

assessment. Given the social and economic benefits of a securing Melbourne’s 

future water supply, the Project can properly be regarded as delivering a strong  

community benefit. 

EPA Works Approval Application 

Establishment of a desalination plant that has a capacity to process more than 

one megalitre of feed water per day requires a works approval from EPA. A 

document titled Victorian Desalination Project – Works Approval Application 

(WAA) has been prepared for the Project and is being exhibited for public 

comment at the same time as the EES. 

In considering the WAA, EPA must be satisfied that the proposal meets key 

regulatory and best practice requirements and criteria. The WAA draws from a 

number of the investigations published with the EES and discusses the 

outcomes of the EES environmental impact and risk assessment relevant to the 

WAA. A brief overview of the WAA and its contents is provided in Table 4 below: 

Table 4 Overview of WAA Structure and Contents   

Section Title Content 

Section 1 Introduction Provides context and a general overview of the proposal for 

which a works approval is being sought, and an overview of 

the approach adopted for the WAA. 

Section 2 Environmental Evaluation Framework and 

Criteria 

Outlines the environmental evaluation framework adopted 

for the WAA, and highlights key regulatory and best practice 

requirements / criteria.  

Section 3 Other Approval Processes Discusses other approvals required for the Desalination 

Project.  

Section 4 Identification of Key Risks Provides a summary of the methodology and findings of the 

risk assessment process, used to identify issues of 

significance.  

Section 5 Site Description Describes key features of the Desalination Plant site. 

Section 6 Project Description Describes relevant components of the Project. Discusses the 

development of the Reference Project, the key elements of 

the Reference Project and the Variations for which approval 

is sought. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Executive Summary 43

Section Title Content 

Section 7 Evaluation Against Best Practice Criteria Provides a discussion of best practice design considerations 

for relevant components of the Project. An evaluation of the 

Reference Project, and Variations, against the relevant best 

practice criteria is made. 

Section 8 Greenhouse Gas Emissions Provides an assessment of the expected energy 

consumption and related greenhouse gas emissions 

associated with the project. Energy efficiency measures are 

discussed. 

Section 9 Waste Management Outlines key objectives for the project with respect to waste 

management includes implementation of waste hierarchy. 

Major waste generating activities are identified and 

appropriate waste management methods are discussed.  

Section 10 EREP Addresses the requirements of an Environment and 

Resource Efficiency Plan (EREP), so that an exemption from 

the EREP program may be sought for the Project.  

Sections 11 to 16 Detailed Environmental Impact 

Assessments (various) 

These sections summarise the outcomes of detailed EES 

environmental impact and risk assessments relevant to the 

WAA.  

Section 17 Environmental Management and Monitoring This section describes the Environmental Management 

Framework developed for the Desalination Project, including 

a summary of specific environmental management 

measures. Proposed monitoring and reporting programs are 

discussed.  

Best Practice Considerations 

Consistent with the requirements as set out by various State Environment 

Protection Policies (SEPP) and Waste Management Plans (WMPs), the WAA 

provides for the adoption and implementation of best practice to facilitate the 

protection of beneficial uses of the receiving environment from potential risks 

posed by emissions. 

Best practice encompasses consideration of resource usage and emissions to 

segments of the environment as part of environmental impact. Whilst best 

practice is a driver for minimisation of environmental impacts, it is accepted that 

there may be a trade-off between environmental issues in the interests of 

achieving of overall environmental benefit of the Project. 
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The WAA sets out best practice design, construction, and operational objectives 

and works approval specific evaluation criteria based upon EP Act and SEPPs. 

These have been developed for relevant components of the Project. Reference 

is made to these criteria in assessing the Reference Project, and its Variations, 

against best practice. 

Environment and Resource Efficiency Considerations 

The WAA has considered EPA Victoria’s Environment and Resource Efficiency 

Plans (EREP) program. This is a new regulatory scheme that requires large 

energy and water users to assess their environmental resource use and waste 

generation, develop an integrated resource efficiency action plan and report on 

its implementation.  

The WAA seeks to demonstrate that resource efficiency has been considered 

and adopted to the extent practicable for the Reference Project and project 

component Variations included within the scope of the application.  

EES Exhibition 

The Minister for Planning has approved the exhibition of the EES for 30 business 

days for public comment. Any interested person is able to make a submission on 

this EES. Submissions will be independently reviewed by the Inquiry appointed 

by the Minister. 

Details of the EES exhibition and Inquiry processes, including how to make a 

submission, can be found online at www.dpcd.vic.gov.au/planning/ees 

General questions relating to the EES process should be directed to the 

Department of Planning and Community Development by telephoning 

(03) 9637 9624. 

Enquiries specifically related to the Inquiry process should be directed to 

Planning Panels Victoria by telephoning (03) 9637 9692.  
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Where to view the EES and Works Approval Application 

Exhibition venue Address 

InfraLib Department of Transport  

(phone 9655 8600 before visiting) 

Level 5 

121 Exhibition St, Melbourne 

EPA Victoria Display Centre  

Ground Floor,  

Herald and Weekly Times Tower 

40 City Road, Southbank 

EPA Victoria South Metro Region  35 Langhorne Street 

Dandenong 

EPA Victoria, Gippsland Region 7 Church Street 

Traralgon 

State Library of Victoria 328 Swanston Street, Melbourne 

Department of the Environment, Water, 

Heritage and the Arts 

Resources Library 

John Gorton Building 

King Edward Terrace, Parkes, ACT 

Bass Coast Shire Council 76 McBride Ave  

Wonthaggi  

Cardinia City Council Henty Way 

Pakenham  

City of Casey Council Magid Drive  

Narre Warren 

Cranbourne Library 65 Berwick-Cranbourne Road 

Cranbourne 

Narre Warren Library Overland Drive 

Fountain Gate 

Pakenham Library John Street 

Pakenham 

South Gippsland Shire Council 9 Smith Street 

Leongatha 
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Exhibition venue Address 

South Coast Mobile Library Contact the Regional Support Centre 5622 

2849 

Wonthaggi Library Watt Street 

Wonthaggi 

Phillip Island Library 89 Thompson Ave 

Cowes 

Korumburra Library 165 Commercial Street 

Korumburra 

Project Information Office 1 McBride Avenue  

Wonthaggi 

 

The EES can also be viewed and downloaded at no cost from the website 

www.ourwater.vic.gov.au  

It should be noted that because of the large size of the EES document and its 

Technical Appendices, it is separated into a number of PDF documents on the 

website. Broadband access is recommended. 

Obtaining a copy of the EES 

To purchase copies of the EES Main Report or Technical Reports or Works 

Approval Application contact the DSE Desalination Project Team by: 

• email:    desalination.project@dse.vic.gov.au 

• phone:   1800 811 214 or 5671 3900 

 

Hard copy set of all EES documentation $250.00. 

Hard copies of the EES Main Report can be purchased for $70.00. 

Hard copies of the EES Main Report (for each volume) $20.00 

Hard copies of Technical Reports (each) $10.00. 
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EPA Works Approval Application $25.00. 

The EES Summary Brochure and a CD-ROM of the complete EES Main Report 

and Technical Reports are available at no cost at the exhibition locations.   

They may also be obtained from the Project Information Office at 1 McBride Ave 

Wonthaggi or by a phone or email request to that office.  The EES Main Report 

and Technical Reports can also be viewed at the Project Information Office. 
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Victorian Desalination Project Document Structure  

This Victorian Desalination Project Environment Effects Statement comprises a 

main report and accompanying Technical Appendices. The main report is divided 

into five volumes. Volume 1 defines the Project and summarises the 

environmental effects. Volumes 2 to 5 provide detail on the Project’s four 

components:  

• Marine Structures 

• Desalination Plant 

• Transfer Pipeline 

• Power Supply. 

 

Volume 1 explains the requirement for the Environment Effects Statement, sets 

the policy context and describes the Project evolution. It sets out the evaluation 

framework adopted to assess: 

• the environmental effects of the Project, integrated across all of the Project 

components, as required by the Environment Effects Act 1978 (Vic) 

• the environmental effects of the Project on matters of national 

environmental significance, as required by the Environment Protection and 
Biodiversity Conservation Act 1999 (Cwlth).  

 

Volume 1 also presents an overview of the environmental impact and risk 

assessment contained in Volumes 2 to 5 and the Technical Appendices together 

with the Environmental Management Framework to mitigate, manage and 

monitor the effects.  

Volume 1 
Synthesis of 

environmental 
effects 

 

Volume 2 
Environmental 

effects of 
Marine Structures 

Volume 3 
Environmental 

effects of 
Desalination Plant 

Volume 4 
Environmental 

effects of 
Transfer Pipeline 

Volume 5 
Environmental 

effects of 
Power Supply 
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Volumes 2 to 5 describe the Project components and summarise the potential 

interactions between the component and the environment during construction 

and operations phases. Each volume then presents the environmental effects of 

the component. The assessment of these effects is based on specialist reports 

provided in the Technical Appendices. 

A Summary Brochure has been prepared to provide a concise and clear 

summary of the Victorian Desalination Project Environment Effects Statement, 

the environment of the region, the potential effects associated with the 

construction and operation of the Project, and mitigation measures to manage 

or avoid potentially significant effects. The Summary Brochure is based on 

information presented in this Environment Effects Statement.  

Volume 1 Synthesis of Environmental Effects 

In this Environment Effects Statement Volume 1, the Victorian Desalination 

Project is placed in the broad context of Victoria’s requirements for water 

security and the State’s water policy and system requirements. Volume 1 

summarises the Project, its proposed Public Private Partnership delivery mode 

and the approach taken to the Environment Effects Statement. It discusses the 

environmental assessment and approvals process in detail, including assessment 

requirements under the Environment Effects Act 1978 (Vic) and the 

Environment Protection and Biodiversity Conservation Act 1999 (Cwlth).  

The Evaluation Framework and the approach to environmental impact 

investigations are presented in this volume. It provides an overview of 

regulatory and policy implications, and describes evaluation objectives and 

evaluation criteria for the Project. It describes the risk assessment process and 

outlines the relationship between risk and environmental impact assessment. 

The effects of greenhouse gases are assessed in this volume. Environmental 

and socio-economic effects of Project components are summarised, drawing 

together the assessment, mitigation and management detailed in Volumes 2 

to 5. The volume also discusses the effects of the Project on matters of national 

environmental significance. 
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And finally, the volume describes the Environmental Management Framework, 

(in the context of the proposed Public Private Partnership delivery structure for 

the Project) including the Performance Requirements, designed to mitigate, 

manage and monitor the environmental effects of the Project during the 

construction and operations phases of the Project. 

The Technical Appendices contain specialist reports and other documents 

relevant to the volume, including the Consultation Report, legislation and policy 

summary and the Performance Requirements. The content of Volume 1 is 

shown below. 

Chapter  Title Content 

1 Introduction Discusses the Project, delivery process, the assessment and approvals process 

and the approach taken for environmental assessment of Project components 

2 Project rationale and site 

selection 

Places the Desalination Plant in the context of Victoria’s water policy and system 

requirements and the site selection process for the Project 

3 Project description Discusses the Project components including Variations and Options 

4 EES Evaluation Framework  Discusses the Evaluation Framework and the approach for environmental 

investigations and risk assessment process for the Environment Effects Statement 

5 Summary of environmental 

effects  

Provides a summary of environmental effects of Project components 

6 Matters of National 

Environmental Significance 

Summarises the effects of Project components on matters of National 

Environmental Significance (NES) 

7 Summary of socio-economic 

effects 

Provides a summary of socio-economic effects of Project components 

8 Greenhouse gas emissions Provides an assessment of greenhouse gas effects of the Project components 

9 Waste management Discusses management options for waste streams from the Project 

10 Environmental Management 

Framework 

Discusses the Environmental Management Framework and performance 

requirements 

11 Conclusion Provides conclusions on environmental effects in the context of the Evaluation 

Framework and recommends the basis for the approval of the Project 
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The Technical Appendices relevant to Volume 1 Synthesis of environmental 

effects are shown below. 

Technical 
Appendix  Title Content 

1 Community 

consultation program 

Summary of the community consultation and landowner engagement program 

implemented by Department of Sustainability and Environment to obtain input 

from the community into the Environment Effects Statement 

2 Legislation, policy and 

key guidelines 

Discussion of the statutory and policy objectives and obligations along with a 

listing of relevant legislation, policy and key guidelines 

3 Map Books – Transfer 

Pipeline 

Maps illustrating the Transfer Pipeline alignment and investigation corridor 

4 Map Books – Power 

Supply 

Maps illustrating the Power Supply alignment and investigation corridor 

5 High Sensitivity Map 

Books – Whole of 

Project 

Maps illustrating the sensitive areas in each of the Project Components  

6 Risk assessment report Explanation of the risk assessment process and outputs for the Victorian 

Desalination Project 
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1 Introduction 

This chapter provides the background to the Victorian Desalination Project and 

summarises the Project, its Public Private Partnership delivery mode and the 

approach taken to the Environment Effects Statement (EES). It also explains the 

key approvals required for the Project.  

1.1 Background to the Project 

For more than a decade, large parts of southern and eastern Australia have 

suffered from drought conditions that are without historical precedent. Record 

low levels of rainfall have had significant implications for those Australian urban 

centres and communities that rely on surface water resources for urban water 

supply.  

For example, inflows into the four major harvesting reservoirs for Melbourne 

during 2006 were the lowest in almost 100 years of recorded history, being in 

the order of 165 gigalitres as opposed to the long-term annual average of 590 

gigalitres. The ten-year period from 1997 to 2006 saw three major drought 

years in total and no year in which annual inflow was higher than the long-term 

average. Combined with inflows during 2007 and 2008 to date, this has resulted 

in storage levels declining from almost full capacity in 1996 to about 30 per cent 

of capacity in July 2008. Low storage levels create a significant risk that the 

Melbourne water supply system will be unable to satisfactorily meet demand in 

the event that another year of extremely low inflows occurs, such as that 

observed in 2006. 
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In 2004, the Victorian Government put in place a long-term plan for water – Our 
Water Our Future: Securing Our Water Future Together. In accordance with this 

Plan, a comprehensive strategy for the sustainable use of water resources in 

central Victoria was developed and released in 2006 – the Central Region 
Sustainable Water Strategy. This Strategy highlighted the importance of being 

prepared for the possibility that the low inflows to storages experienced over the 

past ten years may continue. The Strategy therefore identified that rainfall-

independent sources of water may be necessary to meet the future water needs 

of Melbourne, and committed to the completion of a feasibility study for 

seawater desalination options for Melbourne. 

The confirmation of unprecedented low inflows in the calendar year of 2006 

intensified the need for rainfall independant augmentations for the Melbourne 

water supply system. In response to the risk that Victoria’s worst drought will 

continue, the Victorian Government released the next stage of its plan for water 

in June 2007 – Our Water Our Future: the Next Stage of the Government’s 
Water Plan. This Plan provides long-term solutions to secure Victoria’s water 

supplies by: 

• diversifying and boosting water supplies in Melbourne 

• networking water resources across the State through the Water Grid 

• enabling a rapid and flexible response to changing water needs. 

 

The 2007 Water Plan provides the biggest boost to Victoria’s water supplies in 

25 years and includes the development of a new seawater desalination plant on 

the Bass Coast, modernising irrigation infrastructure in northern Victoria, 

expanding the Water Grid and extending water conservation and recycling 

programs.  

Chapter 2 of this EES provides further details on the policy context and the 

rationale for the Project. 
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1.2 The Proponent 

The Secretary to the Department of Sustainability and Environment (DSE) is the 

Proponent for the Victorian Desalination Project (the Project), as the ‘facilitating 

agency’ nominated by Order in Council dated 18 December 2007 under the 

Project Development and Construction Management Act 1994 (Vic). Under this 

Act, the responsible Minister (the Minister for Water) and the Secretary (as the 

facilitating agency) have powers to govern, co-ordinate and implement the 

Project. Under the direction of the Secretary, the Capital Projects Division of 

DSE is responsible for the development of the Project and the preparation of 

this EES. The Government has indicated that a State Owned Enterprise is likely 

to be established to manage the delivery of the Project. 

1.3 Project Objectives 

The overarching objective of the Our Water Our Future – The Next Stage of the 
Government’s Water Plan — under which the Project is being progressed — is to 

provide water security for Victoria’s growing population and economy in the face 

of drought and the challenge of climate change. The State’s objectives for the 

Project are shown in Table 1-1. 

Table 1-1 State objectives for the Victorian Desalination Project 

Project Objectives 

Time objectives 

 To commence delivery of desalinated water from the Project to Victoria’s water supply system by the end of 2011 

Scope objectives 

 To provide Victoria with a non-rainfall dependant supply of initially up to 150 GL of desalinated water per year 

 To allow for the efficient future expansion of the Project to supply up to 200 GL of desalinated water per year 

 To ensure desalinated water delivered meets the State’s water quality requirements 

 To retain the flexibility to vary supplies over time to support optimisation of Victoria’s water supply system 

 To deliver the Project in a manner consistent with the State’s policy of retaining ownership and management of water 

resources in public hands 

Value for money objectives 

 To deliver innovative solutions and overall value for money to the State through a whole of life approach to service delivery, 

risk management and the design, construction, operation and maintenance of the Project 
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Project Objectives 

Environmental objectives 

 To minimise the environmental impact of the Project through design and appropriate risk management and mitigation 

measures and in particular, to minimise adverse impacts on the coastal and marine environment from construction activity, 

visual intrusion, noise and waste discharge and disposal 

 To protect the beneficial uses of the coastal and marine environment, including the landscape and recreational values  

of the adjacent coastal reserve 

 To optimise energy efficiency and ensure that 100 per cent of the electricity used in operating both the Plant and the Transfer 

Pipeline will be offset by the purchase of renewable energy credits. This will be in addition to the State’s current renewable 

energy targets 

Social objectives 

 To maximise benefits to the local community and wider economy within relevant State Government policy frameworks 

 To establish and maintain the highest levels of health and safety throughout the delivery and operation of the Project 

 To minimise disruption to the surrounding area during construction 

1.4 Requirement for an EES 

The Secretary to DSE submitted a referral to the Minister for Planning in 

November 2007 to determine whether the Project required assessment under 

the Environment Effects Act 1978 (Vic) (EE Act). The Minister decided on 28 

December 2007 that an EES would be required. An EES is an advisory process 

intended to inform the decision-makers responsible under Victorian law for 

determining the Project’s approvals. The EES has been prepared by DSE with 

the assistance of specialist consultants and feedback from community 

consultation in response to the Scoping Requirements for the EES, issued by the 

Minister for Planning in May 2008. 

The EES is exhibited for public comment from 20 August to 30 September 2008. 

The Minister for Planning has established an Inquiry process to assess the EES 

and any public submissions, and then provide a report to inform the Minister’s 

Assessment under the EE Act. 
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1.5 Commonwealth assessment 

The Project was also referred to the Commonwealth Minister for the 

Environment, Heritage and the Arts to determine whether it is a controlled 

action requiring approval under the Environment Protection and Biodiversity 
Conservation Act 1999 (Cwlth) (EPBC Act). On 4 February 2008, the Project was 

determined to be a controlled action subject to: 

• Sections 16 and 17B (wetlands of international importance) 

• Sections 18 and 18A (listed threatened species and communities).  

 

On the same date, it was determined to accredit the Victorian EES process as 

the assessment approach. The Victorian Minister for Planning will provide his 

Assessment to the Commonwealth Minister for his decision. 

1.6 Project development 

In September 2007, the Victorian Premier and Minister for Water announced 

that the Project would be delivered as a PPP in accordance with the 

Government’s Partnerships Victoria policy framework (Victorian Government, 

June 2000).  

The delivery of the Project involves the private sector finance, design, 

construction, commissioning, operation, repair, maintenance and handover of 

the Desalination Plant and associated infrastructure to facilitate the production 

and supply of desalinated water to Melbourne, and potentially, via separate 

connections, parts of Western Port and the South Gippsland regions. In this 

capacity, the State is seeking to contract with a single purpose privately owned 

vehicle (Project Company) to deliver the Project over the full Project term.  
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In accordance with Partnerships Victoria, ‘value for money’ is assessed through 

the comparison of the cost to the State of private sector proposals against the 

Public Sector Comparator (PSC) (together with consideration of non-quantifiable 

factors). The PSC is developed on a fully-costed, risk-adjusted and whole-of-

lifecycle basis, so the State must determine the form in which it would most 

likely design, construct, commission, operate, repair and maintain the Project as 

a fully publicly-funded capital project. This reflects factors such as the asset life 

sought for the infrastructure, and the expenditure that the State considers 

appropriate to achieve the output required from the Project.  

Whilst this process results in development of a detailed PSC Reference Design 

(effectively a preliminary hypothetical design solution for the Project), the 

Reference Design is not the form in which the Project will necessarily be 

designed and built by the Project Company. In fact, the Project as bid and built 

by the successful bidder will almost certainly differ from the Government’s PSC 

Reference Design. 

PPP documentation generally uses the language of ‘outputs’ (that is, the 

performance that the Project must achieve) rather than the detailed design or 

process used to achieve it. The reason for this is at the heart of PPP 

procurement. Although PPP delivery may be justified on cost effectiveness alone 

(‘value for money’ based on an efficient distribution of risk between the private 

sector and the State), the State is also looking for innovation in design, 

technology, operations and financial structuring. 

The benefit of a PPP approach is that it encourages people to think about 

outputs and outcomes, rather than inputs. This is recognition that there can be 

more than one way to achieve an outcome. Being too prescriptive limits 

innovation opportunities and scope for delivering ‘value for money’ solutions.  

By focusing on desired outcomes, better emphasis can be placed on achieving 

this goal for the Project. 

To foster this innovation, the State develops a detailed set of outputs which 

form the contractual basis within which bidders must frame their competitive 

bids. The PPP procurement focuses on the outputs that the Project must meet, 

but is not prescriptive about how they must be met, except in areas of particular 

significance for instance to the environment, where constraints may apply. 
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1.7 The Partnerships Victoria tender process 

The Project represents a significant asset for Victoria, and the State seeks to 

select the most appropriate party to deliver this element of the plan to secure 

Victoria’s long-term water supplies. 

The tender process for the Project will run in parallel with the environmental 

assessment processes. The State environmental assessment and 

Commonwealth approval under the EPBC Act are anticipated to inform the 

tender process for the Project. 

The tender process involves two phases. The invitation for Expression of 

Interest (EOI) is this first phase of the tender process. The EOI was released on 

4 June 2008 and closed to submissions on 24 July 2008. The second phase of 

the tender process will involve the release of a Request for Proposal (RFP) to 

short listed bidders. The RFP is due to be released in September 2008 and is 

intended to close in March 2009. Based on responses to the RFP, a bidder may 

be selected to execute the Project for the State. 

1.8 Effect of delivery mode on EES 

Conventional approaches to an EES often describe a project under assessment 

in its intended, final form. In the case of the Victorian Desalination Project, the 

State wishes to benefit from comparing different solutions developed by the 

bidders to meet the Project Objectives and outputs expressed as Performance 

Requirements.  

As the EES and tender process are being implemented in parallel, the EES 

accommodates possible solutions put forward through the PPP process. For this 

reason, the environmental Performance Requirements of the Project (which are 

to form the basis for the contractual obligations for private sector delivery) are 

included in this EES.  
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New South Wales addressed the requirement for flexibility for its desalination 

project using provisions under its new Part 3A of the Environmental Planning 
and Assessment Act 1979 (NSW). These provisions enable the assessment to  

be conducted on a ‘Concept Plan’ coupled with a ‘Statement of Commitments’ 

(made by the proponent) that embodies the environmental performance 

outcomes intended to be achieved by the finalised design. This process resulted 

in the Minister determining that the proponent could begin construction on some 

components of the project whilst others required secondary approvals.  

The approach demonstrates a process of being able to incorporate flexibility in 

the approved outcomes for a complex project when the detailed configuration  

is yet to be resolved through a commercial process. 

By incorporating flexibility into the outcomes of the EES through Performance 

Requirements, rather than a finely detailed project, this can ensure that the 

eventual configuration of the Project achieves the State’s Project Objectives for 

innovation whilst at the same time meeting relevant environmental objectives.  

Unless innovation is overwhelmingly beneficial to its cost structure, a bidder may 

not innovate in a direction that will require further assessment or approvals 

processes, for fear of frustration and delay to the Project. To secure the benefits 

of innovation, therefore, this EES assessment strives to encompass a spectrum 

of design solutions in the Reference Project.  

The relationship between the commercial PPP process and the EES process is 

schematically represented in Figure 1-1. It shows the process by which the 

Project Description has evolved, and will continue to evolve. 
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Figure 1-1 Project Evaluation Framework 
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1.9 Project components 

The Project adopts the conclusions of earlier feasibility studies (GHD Pty Ltd and 

Melbourne Water Corporation, June 2007 Melbourne Augmentation Program: 
Seawater Desalination, Feasibility Study), which identifies the site near 

Wonthaggi (in preference to three other short-listed assessed locations) and 

selects reverse osmosis (rather than thermal evaporation) as the appropriate 

desalination technology. It also reflects the requirement that the Desalination 

Plant is ultimately capable of delivering up to 200 GL per year. The Project has 

four components:  

• Marine Structures consisting of the seawater intake and the saline 

concentrate outlet structures 

• Desalination Plant with reverse osmosis desalination technology  

• Transfer Pipeline (approximately 85 kilometres) connecting the Desalination 

Plant to the Melbourne water supply network 

• Power Supply to the Desalination Plant and Transfer Pipeline.  

 

The Project is described in more detail in Volume 1 Chapter 3, and Volumes  

2 to 5 are dedicated to each of these Project components. Figure 1-2 shows the 

Project site and Project components in a regional context.  
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Figure 1-2 The Desalination Project in a regional context 
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1.10 Project Description for the EES 

The Project Description and subject matter of this EES is: 

• the Performance Requirements 

• the Reference Project  

• Variations. 

 

The Performance Requirements govern the Project for EES purposes, and in 

their final form are intended to be the basis of any contract with the Project 

Company. The Performance Requirements set the environmental parameters  

for the Project. 

The Reference Project (discussed in section 1.12) is an integrated response to 

the Performance Requirements developed by the State. It is used in this EES to 

demonstrate the Project’s feasibility and ability to achieve acceptable 

environmental outcomes. 

Variations (also discussed in section 1.12) contemplate other design and 

management solutions which also meet the Performance Requirements and are 

within the scope of this EES assessment. 

In addition, the EES identifies Options that may potentially be of interest to the 

Project but which have not been considered further for technical or commercial 

reasons or because they did not appear to offer significant advantage over the 

Reference Project. While these Options have not been fully assessed in this EES, 

they are matters upon which comment is invited. Any further process for the 

Options will be determined by the Minister for Planning prior to any 

endorsement by the State for utilisation in the Project. 

The EES submits for assessment a Reference Project (with Variations). However, 

no decision has been made by the State as to the final form of the Project. As a 

Partnerships Victoria Project it is expected that a range of energy solutions could 

be brought forward by proponents. For example, power supply could be 

provided by any one of the Power Supply Options outlined in this EES. 

The use of these terms and the scope of the EES Assessment is shown 

diagrammatically in Figure 1-3. 
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Figure 1-3 Conceptual representation of the EES Assessment and Approvals 

 

1.11 Significance of the Performance Requirements 

In assessing the environmental effects of the Project, reliance should ultimately 

be placed on the Performance Requirements (PRs) rather than the Reference 

Project. Whilst a specific finding on the acceptability of the Reference Project 

and Variations is sought, the PRs are the Project outputs, which will apply 

regardless of the specific design solutions adopted.  

The PRs will be used contractually to ensure the highest commitment by the 

Project Company to mitigation and avoidance strategies. These commitments 

will be embodied in the Project Agreement and will be implemented as part of 

the construction and operation of the Project. The proposed PRs are 

incorporated into the Environment Management Framework, and are set out in 

Chapter 10 of this EES Volume 

The establishment of the final PRs under the Project Agreement gives the State 

a contractual mechanism for ensuring the Project delivers acceptable and 

required environmental outcomes. However, the statutory approvals that will be 

issued for the Project will also provide for the regulation and enforcement of the 

Project Company’s environmental performance under the relevant Acts. 
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1.12 Reference Project and Variations 

The ‘Reference Project’, comprising each component of the overall project 

(Marine Structures, Desalination Plant, Transfer Pipeline and Power Supply),  

was used as the basis for the environmental impact and risk assessment.  

The Reference Project demonstrates a feasible way that the Project could 

achieve the State’s objectives and the environmental Performance 

Requirements. It provides an appropriate basis for assessing environmental 

effects, while recognising that altered or additional impacts may result from 

configuring the Project differently.  

The evolution of the Reference Project is described in detail in Chapter 3.  

In summary, a broad range of concepts was developed for different aspects of 

the Project. These were then assessed for technical feasibility and subsequently 

for compliance with the Project Objectives. This process resulted in a matrix of 

opportunities from which a combination was selected for the Reference Project. 

The infrastructure elements of the Marine Structures, Desalination Plant, 

Transfer Pipeline and Power Supply have been set out in sufficient detail in the 

EES Volumes 2 to 5 to enable confidence in the risk and impact assessments 

considered in this EES.  

To achieve the flexibility required by the PPP procurement process, concepts 

that survived the feasibility studies and meet Project Objectives have been 

included in the scope of the EES assessment and are described as Variations. 

They represent other technologies and other configurations than those selected 

for the Reference Project which a bidder might wish to put forward, and for 

which there is sufficiently reliable information concerning their environmental 

impacts and general deliverability to warrant their inclusion and assessment in 

the EES at a similar level of confidence to the Reference Project. Variations are 

also considered capable of meeting the Project Objectives and the Performance 

Requirements for the Project. 

Additionally, sensitivity analysis was incorporated into the EES studies to verify 

the scope or circumstances: 

• within which the scientific conclusions reached remain valid 

• with a view to providing evidence that design variation within certain 

parameters is unlikely to disrupt estimates of the impacts of the Project, or 

it will do so in limited, quantifiable and manageable ways. 
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1.13 Details of EES process 

The EES has been prepared in accordance with the Minister for Planning’s 

Ministerial Guidelines for Assessment of Environmental Effects under the 
Environment Effect Act 1978 (2006) and the Desalination Project Environment 
Effects Statement Scoping Requirements (Minister for Planning, 2008). The EES 

Scoping Requirements have been issued by the Minister to provide guidance on 

the scope of environmental effects and related matters that should be 

investigated and documented in the EES. The steps in the EES process are set 

out in Figure 1-4. 

A Works Approval Application (WAA) under the Environment Protection Act 1970 

(Vic) (EP Act) has been prepared by DSE and is exhibited concurrently with  

the EES. 
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Figure 1-4 Key stages in the assessment process under the EE Act and the EPBC Act 
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1.14 Technical Reference Group 

At the direction of the Minister of Planning, the Environmental Assessment Unit 

of the Department of Planning and Community Development (DPCD) convened 

a Technical Reference Group (TRG) to provide advice on the preparation of EES 

studies including the technical reports prepared for the EES. 

As shown in Figure 1-4, the TRG has participated in the development of this EES 

through discussions with the Desalination Project team on relevant issues and 

methodologies. The TRG includes representatives from: 

• Bass Coast Shire, Cardinia City and City of Casey Councils 

• Environment Protection Authority (EPA) 

• Department of Primary Industries (DPI) 

• Aboriginal Affairs Victoria (AAV)  

• Department of Human Services (DHS) 

• Parks Victoria 

• Melbourne Water 

• West Gippsland Catchment Management Authority 

• Central Coastal Board 

• Gippsland Regional Managers Forum (Regional Executive Support Officer, 

DPCD) 

- Aboriginal Affairs Victoria 

- Baw Baw Shire 

- Bass Coast Shire 

- Department of Education and Early Childhood Development 

- Country Fire Authority 

- Department of Transport 

- Department of Human Services 

- Department of Justice 

- Department of Primary Industry 

- Department of Sustainability and Environment 

- Department of Planning and Community Development 

- East Gippsland Shire 
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- Environment Protection Authority 

- Gippsland Area Consultative Committee 

- Gippsland Integrated Natural Resources Forum 

- Gippsland Tourism 

- Latrobe City Council 

- Parks Victoria 

- Regional Development Victoria 

- South Gippsland Shire 

- State Emergency Services 

- Victoria Police 

- VicRoads 

- Wellington Shire 

• Department of Planning and Community Development (DPCD)  

• Department of Sustainability and Environment (DSE) (in its policy and land 

management capacities). 

1.15 Independent Expert Group 

The Independent Expert Group (IEG) — an inter-disciplinary group of specialists 

— was appointed by the Secretary of DPCD to provide advice to the Secretary 

during the EES process in relation to the potential effects of the Desalination 

Plant on the marine environment and its environmental performance. The 

Secretary may then provide the IEG’s advice to the Proponent, as well as to the 

Inquiry or the Chairman of the EPA. 

1.16 Community consultation 

DSE implemented a community consultation program to obtain input from the 

community into the EES. Key features of the program included: 

• a project information office at Wonthaggi 

• public open days where members of the public could speak directly to the 

consultants carrying out the studies 

• a landowner engagement program for EES investigations 
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• a series of community forums for environment and recreation, and business 

and tourism where key groups were invited to provide input and obtain 

regular feedback on the progress and findings of the EES 

• presentations to stakeholder groups such as schools, local service clubs and 

specific interest groups 

• a general awareness campaign consisting of regular newspaper articles, a 

community newsletter and information packages made available at key 

community outlets 

• briefings to councils and other stakeholder groups. 

 

The details of the consultation activities and discussion of stakeholder issues are 

presented in Technical Appendix 1. 

1.17 Minister’s Assessment 

Following exhibition of the EES, an Inquiry appointed by the Minister for 

Planning will consider the EES and public submissions. The Inquiry then reports 

to the Minister for Planning with recommendations to assist his Assessment 

under the EE Act. 

The Victorian Minister’s Assessment will then be forwarded, together with the 

Inquiry report to relevant Victorian decision-makers including the EPA to inform 

its decision on the Works Approval process as well as to the Commonwealth 

Minister for Environment, Heritage and the Arts for a decision on whether to 

approve the Project under the EPBC Act. 

1.18 Victorian approvals required 

The Project must also be approved under various parts of Victorian legislation. 

The decisions made on whether or not to approve the Desalination Project will 

be informed by the Minister’s Assessment under the EE Act. The particular 

requirements for approval will depend on the final design and siting of Project 

infrastructure. These approvals may include: 

• relevant authorisation under the Planning and Environment Act 1987 (Vic) 

(P&E Act) to provide for establishment of project infrastructure 
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• Works Approval prior to the construction of the Desalination Plant and an 

ongoing licence for its operation under the Environment Protection Act 1970 

(Vic) (EP Act) 

• a Cultural Heritage Management Plan (CHMP) under the Aboriginal Heritage 
Act 2006 (Vic) 

• consent under the Coastal Management Act 1995 (Vic) for use and 

development of coastal Crown land. 

 

An application for Works Approval under the EP Act has been advertised and 

placed on public exhibition concurrently with this EES.  

In addition, the other Victorian approvals may include: 

• permits for taking native flora and fauna under the Flora and Fauna 
Guarantee Act 1988 (Vic) (FFG Act) 

• permits for waterway crossings under the Water Act 1989 (Vic) 

• consents under a range of Acts to enable access to and use of public land. 

1.19 Matters not addressed in the EES 

As set out in section 5.5 of the EES Scoping Requirements, in relation to the 

strategic choice of proposed technology and siting of the Desalination Plant, the 

EES is not required to examine the following strategic alternatives: 

• strategic options for augmenting water supplies to Melbourne 

• different technologies for the Desalination Plant (i.e. thermal desalination) 

• potential locations for a Desalination Plant outside the  

Wonthaggi-Kilcunda area. 

 

As set out in section 2.1 of the EES Scoping Requirements, the preliminary 

works that are not part of the capital works (set out in the same section) are 

not subject to the requirement for an EES. 
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2 Project rationale and site selection 

This chapter acknowledges the drought conditions across the country and sets 

out the Victorian Government’s policy response to the management of water 

resources and the provision of water security. It also describes the basis for 

which the site was selected and reasons for sizing and staging of the plant. 

The Scoping Requirements for the Desalination Project state that the EES should 

describe and explain: 

• the process, criteria and conclusion of the screening of strategic 
locational and technology options for the development of a 
desalination plant, i.e. through the feasibility study conducted by 
Melbourne Water 

• the feasibility and environmental factors influencing the choice of 
the specific proposed site between Wonthaggi and Kilcunda.  

 

In addition, the Scoping Requirements require the EES to explain the 

considerations underlying the proposed scale and potential staging of the 

desalination plant, in terms of the supply capacity. 
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2.1 Water Policy in Victoria 

As outlined in Chapter 1, the policy context for the Project is contained in  

Our Water Our Future: Securing Our Water Future Together (the 2004 Plan), 

the Central Region Sustainable Water Strategy (the 2006 Strategy) and Our 
Water Our Future: The Next Stage of the Government’s Water Plan (the 2007 

Water Plan). 

The 2004 Plan set out clear actions to achieve a more sustainable water 

management and allocation system across Victoria. One such action was the 

development of regional sustainable water strategies to help plan for greater 

water security in regions across the State (Action 2.11) 

The 2006 Strategy was developed in partnership with water and catchment 

management authorities and reflected a comprehensive 18-month consultation 

process, which included preparation of a Discussion Paper, Draft Strategy, public 

meetings, public submissions and scrutiny by an independent panel of experts. 

The Strategy committed to a number of actions to help balance supply and 

demand in the central region of Victoria: 

• water conservation programs, with targets set for the reduction of total per 

capita drinking water consumption, plus a range of additional measures to 

achieve water use efficiency 

• use of alternate sources of water including recycled water, greywater and 

stormwater, including feasibility studies for large-scale stormwater 

treatment and reuse options, in particular at Dight’s Falls 

• interconnecting water supply systems, and expanding water markets, 

including connecting Ballarat to the Goulburn irrigation system and 

investigating a Melbourne-Geelong interconnection 

• augmenting current water supply systems, including the reintroduction of 

the Tarago Reservoir and feasibility studies for non-rainfall dependent 

sources of water such as desalination. 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Chapter 2 Project rationale and site selection 2-3

The 2006 Strategy identified that rainfall-independent sources of water could 

help to ensure the long-term security of the central region of Victoria, since 

these sources are not affected by climate variability and climate change to the 

same extent as supplies from rivers and aquifers. The 2006 Strategy therefore 

committed to the completion of a feasibility study for desalination options for 

Melbourne (Action 3.27). Section 2.2 of this EES provides further details on this 

feasibility study, which was completed in 2007. 

The 2007 Water Plan was based on the outcomes of feasibility studies 

completed for the range of large-scale augmentation options for Melbourne 

identified in the 2006 Strategy, which included desalination, recycled water and 

stormwater options. The 2007 Water Plan committed to: 

• building a desalination plant in the Wonthaggi region 

• saving water through upgrading irrigation channels in the Food Bowl region 

of Northern Victoria 

• expanding the Water grid to pipe water around the State, including the new 

Sugarloaf Pipeline connecting Melbourne to the Goulburn River 

• extending water conservation programs and recycling including upgrading 

the Eastern Treatment Plant and preparing a Business Case regarding the 

use of water from the upgraded plant. 

2.2 Feasibility Study 

In June 2007, a study was undertaken to investigate the feasibility of seawater 

desalination as an option to increase Melbourne’s water supply (GHD Pty Ltd 

and Melbourne Water Corporation 2007, Seawater Desalination Feasibility Study 

(Feasibility Study)). The feasibility Study looked not only at whether the 

technology was feasible, and timing and scale of the Project, but identified key 

factors affecting the site selection for the Desalination Plant. The feasibility 

study investigated: 

• technical feasibility of the Project 

• capital cost of the Project including intake and outfall tunnels, treatment 

plant, transfer pipelines investigations, pilot and preliminary engineering 

project management and site specific costs 

• social and environmental effects. 
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2.2.1 Criteria Determining Location 

The Feasibility Study determined the preferred location for the Desalination 

Project to be: 

• close to a deep, clean ocean-water source 

• compatible with existing water supply network 

• a flat cleared piece of land more than 40 hectares in size 

• ability to meet future capacity requirements. 

2.2.2 Close to a deep, clean ocean-water source 

Deep clean ocean water provides: 

• a cleaner water source that reduces pre-treatment requirements. Higher 

quality feed water improves efficiency of the reverse osmosis process, and 

minimises fouling of the reverse osmosis membranes by contaminants in 

the seawater (e.g. sediments, colloidal material, dissolved constituents) 

• a less constrained water body for better mixing of the discharge water and 

dilution of the saline concentrate from the outlet 

• greater depth for the outlet and intake to reduce the variability of the 

intake water and impacts from wave action and provide for an area for the 

dispersion of saline concentrate. 

2.2.3 Compatible with existing water supply network 

The cost of piping and pumping water is significant. The location of a seawater 

desalination plant to supplement Melbourne’s water supply requires 

consideration of the desirable entry point into the existing water supply system. 

The Feasibility Study identified that: 

• a majority of Melbourne’s water comes from protected catchments to the 

east of the city 

• in combination, Silvan and Cardinia supply about 85 per cent of Melbourne, 

primarily by supplying areas in the east of the city. 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Chapter 2 Project rationale and site selection 2-5

The water supply network west of Melbourne is constrained and only 

approximately 100 GL/per year of water could be introduced into the system 

from west of Melbourne. Only significant expenditure to allow water to be 

pumped back toward the east of the city would overcome this. 

Entry of water into the Melbourne water network at Cardinia maximises the 

potential usage of the resource. 

2.2.4 Access to suitable land 

A plant with capacity to deliver 150 GL of water and upgrade to 200 GL requires 

at least 30 to 40 hectares of land. The required area for the land may increase 

depending on any ancillary infrastructure for the project and for buffering and 

construction. 

2.2.5 Ability to meet future capacity requirements 

The Feasibility Study concluded that a key factor for the location of the 

Desalination Plant was the strategic context of Melbourne’s water supply 

planning. Other parallel studies considered the capacities and timing required for 

growth to Melbourne’s water supply. 

2.3 The Wonthaggi site 

The Desalination Project site is approximately 90 kilometres south-east of 

Melbourne between the townships of Wonthaggi and Kilcunda in the South 

Gippsland region.  

The site is in the vicinity of the mouth of the Powlett River, and covers 264 

hectares of cleared farmland adjacent to a coastal reserve comprising sand 

dunes, Williamsons Beach and offshore areas, as shown in Figure 2-1.  
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Figure 2-1 Desalination Plant Site 

 
 

The western end of Lower Powlett Road is a dirt road that provides access to 

Williamsons Beach. Both Lower Powlett Road and Mouth of Powlett River Road 

provide road access to rural residential properties and the Project site. 

For more detailed description of the Desalination Project site, including 

description of the flora, fauna and economic and recreational activities in and 

around the Project site, refer to Volumes 2 to 5 describing each Project 

component. 

2.4 Benefits of proposed location  

The Government’s selection of a Bass Coast location to the west of Wonthaggi 

for the Desalination Plant was based on the findings of the Feasibility Study and 

complies with the above criteria. Key factors considered in selecting the site for 

the Desalination Plant between Wonthaggi and Kilcunda included: 
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• Technical feasibility of the Project 

- an ability to provide up to 200 GL per year in the long term  

- accessibility to a deep clean ocean water source environment, 

providing a clean water source and enabling effective dispersal of the 

saline concentrate 

- a site terrain suitable to enable construction of the required 

infrastructure for the Desalination Plant and the Transfer Pipeline  

- accessibility to Melbourne and regional facilities and infrastructure 

during construction and operation 

• Capital cost of the Project  

- close proximity to the coast means it is cost effective to locate the 

Desalination Plant close to its clean seawater source compared to 

locations further inland 

- relatively flat site reducing the need for earthworks 

- proximity to the coast reducing cost of pipeline and infrastructure on 

the site 

- an ability to access existing transport infrastructure for the 

construction of the Plant 

• Social and environmental impacts 

- reasonably distant from both Western Port Bay and Bunurong Marine 

National Park 

- minimising land use disruption to agricultural activities 

- minimising disruption to coastal and recreational activities 

- a flat site which means less disturbance is likely to be required in the 

construction process 

- a largely disturbed site which means the ecological value of the site is 

lower  

- minimising visual intrusion due to local topography 

- reducing energy use due to proximity to the coast and site elevation 

- minimal clearing of native vegetation. 
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2.5 Plant capacity  

The 2007 Water Plan highlighted that the planned initial capacity of the 

Desalination Plant was 150 GL/year, but that this capacity would be reviewed 

prior to the Expressions of Interest phase of tendering for Desalination  

Plant in 2008. 

Detailed water resource modelling analysis was therefore undertaken with the 

aim of better understanding the potential behaviour of the Melbourne water 

supply system following its augmentation; that is, following reconnection of  

The Tarago Reservoir and the introduction of the Sugarloaf Pipeline and the 

Desalination Plant. The recovery of storage levels in the Melbourne water supply 

was analysed under a range of assumptions about future inflows to the system 

and future demands on the system. This analysis was used by the Victorian 

Government to confirm the initial capacity of the Desalination Plant at 150 GL  

of water per year. 

A selection of outputs from this modelling analysis are presented in Figure 2-2. 

These model outputs are shown as potential storage level profiles, that is, 

graphs of total system storage levels over the long-term planning period from 

2008 to 2055. Current trigger points for water restrictions are presented on 

these graphs to provide some context for consideration of the model outputs. 

The potential storage level profiles shown in Figure 2-2 reflect modelling 

analysis undertaken on the basis of the following preferred assumptions used in 

the 2007 Water Plan: 

• future inflows reflect a repeat of inflows observed over 2004/2005/2206 

every three years over the long-term planning period 

• future demand reflects population growth in accordance with trends 

observed in the 2006 Census and residential water use returning to levels 

observed in 2005/06, that is, under permanent water savings measures but 

not formal water restrictions 

• supply from the Desalination Plant is assumed to be up to 150 GL/year 

(Storage Level Profile shown in Red) or up to 100 GL/year (Storage Level 

Profile shown in Blue) or no supply at all (Storage Level Profile shown  

in Green). 
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A comparison of the different storage level profiles in Figure 2-2 shows the 

significance of supply from the Project in enabling improvement in storage levels 

under this modelling scenario: 

• without any supply from the Desalination Plant, storage levels are 

consistently below the current trigger point for water restrictions, including 

Stage 4 water restrictions 

• with supply of up to 100 GL/year from the Desalination Plant, some 

recovery in storage levels occurs but the extent of the recovery is limited. 

Storage levels do not recover substantially above 50 per cent of capacity 

before starting to decline again later in the decade 

• with supply of up to 150 GL/year from the Desalination Plant, storage levels 

recover to be above current trigger points for Stage 1 water restrictions 

until about 2030 therefore meeting an objective of the 2007 Water Plan, 

which was to move out of long term water restrictions. 

 

Figure 2-2 Storage level profiles from modelling outputs 
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It should be noted that all of the storage level profiles shown in Figure 2-2  

do not provide for any additional demand or supply initiatives, beyond the 

completion of the augmentation projects outlined in the 2007 Water Plan and 

the implementation of water restrictions as storage levels fall below current 

trigger points. For example, the Desalination Plant would be capable of being 

upgraded to supply 200 GL/year, if necessary. The need for this upgrade  

would ultimately depend on future inflows to the system and future demand  

on the system. 

Consideration of the total storage level profile shown up until the end of 2011  

in Figure 2-2 also indicates there is a risk that storage levels will fall below the 

current trigger point for Stage 4 water restrictions if there is a sustained period 

of extremely low inflows beyond that observed in 2006, before supply is 

available from the Desalination Plant. This risk exists notwithstanding 

completion of the other augmentation projects. So far, inflows during the first 

half of 2008 are basically consistent with the scenarios used for establishing the 

2007 Water Plan and its major augmentations. If anything, inflows are at an 

even lower level. While storage levels are currently close to trigger point for 

Stage 4, the better time of the year for inflows is at hand and some storage 

recovery is expected. 

Supply System Analysis concludes that there is uncertainty regarding the 

potential impacts of climate change and climate variability on future inflows, and 

there are difficulties associated with developing water demand projections over 

the longer-term. However, there is a clear need to move away from relying on 

one major source of supply, being rainfall from our reservoirs, to a portfolio of 

diverse water sources. 

Whilst it is not possible to define with certainty how the Melbourne water supply 

system will behave in the future, findings of the modelling analysis support the 

following general observations about potential system behaviour in the future: 

• without supply from the augmentation projects, and in particular, supply 

from the Project, storage levels will continue to fall to unsustainable levels if 

the extremely dry conditions of recent years continue. Water restrictions 

and demand management initiatives alone will not provide guarantee 

enough water to meet the needs of Melbourne in this event 
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• supply of 100 GL of water per annum from the Project, rather than a supply 

of up to 150 GL, would bring forward the need for further system 

augmentation and there would be a greater risk of falling into severe water 

restrictions within the short to medium term timeframe if the extremely dry 

conditions of recent times continue 

• despite the importance of supply from the augmentation projects in 

managing short-term risks to system performance, storage recovery in the 

longer-term is dependent on future inflows 

• demand on the system will also increase as a result of population growth 

over time, which means there will be a need for ongoing attention to 

demand management initiatives even after the Project comes on line 

• given the above, it is sensible to provide for the ability to expand the 

capacity of the Project to supply up to 200 GL per annum, as one of a 

portfolio of options that might be considered for further system 

augmentation in the future 

• diversifying supply to include rainfall independent sources, such as the 

Project, provides substantial protection against the risk that the dry 

conditions which have prevailed in recent times continue or worsen  

• diversity of supply and flexibility of operations provides a water supply 

strategy that is able to manage the wide range of outcomes that might be 

possible with respect to the future behaviour of the Melbourne water  

supply system. 

2.6 Integration into Melbourne’s water supply 
network 

It is anticipated that the Project will supply drinking water primarily to the 

south-east section of Melbourne and outer areas, predominantly via Cardinia 

Reservoir. The transfer of desalinated water to Melbourne requires a dedicated 

pipeline. This pipeline will connect into the Melbourne water system and water 

would ultimately be transferred to Cardinia Reservoir where it will mix with 

water from other sources. 
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The pipeline will provide the opportunity for the water retail companies to 

connect along its length to secure regional water supplies for their towns  

and communities (i.e. Western Port, South Gippsland and possibly others). 

Connection points will be provided as part of the project to these water retail 

companies who will be responsible for the connection pipe extensions from the 

Transfer Pipeline to their water systems. 

Melbourne’s potable water quality is amongst the highest in Australia.  

The Government is committed to providing current and future water users  

with potable water that meets Victorian, Australian and International standards. 

Water from the Desalination Project will meet the requirements of relevant 

agencies, such as the Department of Human Services, the Environment 

Protection Authority, Melbourne Water and the water retail companies  

being supplied. 
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3 Project Description 

This chapter provides a summary of the four components of the Desalination 

Project: Marine Structures, Desalination Plant, Transfer Pipeline and Power 

Supply. It discusses the development of the Reference Project, and outlines the 

key elements of the Reference Project and the Variations for assessment in the 

EES. A detailed description of the Reference Project and Variations is provided in 

the component specific EES Volumes 2 to 5. 

3.1 Australian desalination projects 

Seawater desalination is a process that produces fresh water by separating salts 

and other impurities from seawater.  

Seawater desalination to provide potable water is carried out at many locations 

throughout the world. Recent advances in technology have reduced the costs 

and energy use of desalination. These technological advances and increasing 

shortages of fresh water have led to increasing numbers of large plants being 

built. This trend is most evident in Australia, with a plant recently commissioned 

in Perth, plants under construction on the Gold Coast and in Sydney, and 

proposed new plants in Perth and Adelaide. 

Table 3-1 outlines the status of the major seawater desalination projects in 

Australia. 
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Table 3-1 Seawater desalination projects in Australia 

Location Capacity (ML/day) 
(GL/year) Status  Desalination 

Technology 

Perth (1) 135 (45) Commissioned in 2006 Reverse osmosis 

Perth (2) 150 to 300 (50 to 100) Under tendering phase Reverse osmosis 

Sydney 250 to 500 (90 to 180) In construction Reverse osmosis 

Gold Coast 125 (45) In construction Reverse osmosis 

Adelaide (BHP, Olympic 

Dam) 
150 or greater (50) Feasibility study and pilot testing Reverse osmosis 

Adelaide – Port 

Stanvac 
150 (50) Planning and pilot testing Reverse osmosis 

Melbourne 435 to 580 (150 to 200) 
Environmental assessment and 

Expression of Interest 
Reverse osmosis 

3.2 Project components 

As discussed in Chapter 1, there are a number of forms in which the Project 

could be proposed the Project Company to achieve the broad objective of 

desalinated water and supplying it to Melbourne, and potentially to regional 

water authorities. The key components of the Project are set out in Table 3-2. 

Table 3-2 Victorian Desalination Project components 

Project 
component Capacity Purpose 

Marine 

Structures 

200 GL per year Take in seawater and discharge saline concentrate from the 

desalination process 

Desalination 

Plant 

Plant constructed at 150 GL per year with 

allowance for expansion to 200 GL per year 

Produce fresh water by separating salts and other impurities 

from seawater using reverse osmosis technology 

Transfer 

Pipeline 

200 GL per year Transfer potable water from the Desalination Plant to the 

Melbourne water supply system in the vicinity of Cardinia 

Reservoir 

Power Supply 92 to 133 MW annual average power 

demand 

Provide power supply to the Desalination Plant site and 

Booster Pump Station on the Transfer Pipeline 
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3.3 Process for determining the Project Description 

A wide range of concepts for different aspects of the Project was initially 

explored. These concepts were then assessed for technical feasibility for the 

particular location, geology, water quality, etc. and relegated to a ‘no further 

assessment’ category if thought unlikely to be feasible. 

Concepts that survived the feasibility assessment progressed to a further tier of 

assessment against Project Objectives to determine a short list of concepts that 

were considered both feasible and acceptable. 

From this short list, choices were made of the component concepts that 

demonstrated ease, convenience and cost of delivery in the context of 

consistency with Project Objectives and ease of integration with other Project 

components. Once properly integrated, through a detailed and lengthy 

evolutionary process, into a whole-of-Project, whole-of-life deliverable, these 

became the Reference Project. To achieve the flexibility required by the PPP 

procurement process, concepts that survived the feasibility studies and 

potentially meet Project Objectives have been included in the scope of the EES 

assessment as Variations. 

The process for determining the Reference Project and Variations and Options is 

shown in Figure 3-1. 

The Performance Requirements will control the performance outputs that the 

Reference Project or Variations must meet for environmental purposes.  
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Figure 3-1 Process for determining the Reference Project Variations and Options  

 

3.4 The Project Description for the EES 

The Project Description and subject matter of this EES is: 

• the Performance Requirements 

• the Reference Project  

• Variations.  

 

The Performance Requirements (PRs) govern the Project for EES purposes, and 

in their final form are intended to be the basis of any contract with the Project 

Company. The PRs set the environmental parameters for the Project. They are 

presented in the EMF in Chapter 10 of Volume 1. 
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The Reference Project is an integrated response to the Performance 

Requirements developed by the State. It is used in this EES to demonstrate the 

Project’s feasibility and ability to achieve acceptable environmental outcomes. 

Variations contemplate other design and management solutions which also meet 

the Performance Requirements and are within the scope of this EES assessment. 

In addition, the EES identifies Options that may potentially be of interest to the 

Project but which have not been considered further for technical or commercial 

reasons, or because they did not appear to offer significant advantage over the 

Reference Project, while these Options have not been fully assessed in this EES, 

they are matters upon which comment is invited. Any further process for the 

Option will be determined by the Minister for Planning prior to any endorsement 

by the State for utilisation in the Project. 

In the following sections, the Reference Project components are described in 

sufficient detail to convey the nature of the proposed technology, its proposed 

location and expected footprint and its role within the Project as a whole. 

Further technical detail is presented in the component-specific volumes of this 

EES (Volume 2 Marine Structures, Volume 3 Desalination Plant, Volume 4 

Transfer Pipeline and Volume 5 Power Supply). These detailed specifications are 

to be taken as indicative only.  

3.5 Marine Structures 

The Marine Structures comprise the Desalination Plant intake and outlet 

conduits together with solutions for reducing the intake of marine organisms 

and diffusing the saline concentrate discharged back to ocean. The indicative 

location of the Reference Project Marine Structures is shown in Figure 3-2.  

Whilst the intake and outlet structures may be located anywhere within the 

marine environment adjacent to the plant site; there are certain constraints that 

limit the available locations. Coastal hydrodynamics, seawater quality, 

bathymetry, seabed type and other local marine conditions influence the 

selection of an appropriate location, having regard to the risk of entraining 

marine organisms in the seawater intake and having regard to the risk of high 

salinity from the outlet points affecting marine flora and fauna.  
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Figure 3-2 Indicative location of Marine Structures and Desalination Plant  
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These factors have been taken into consideration in the identification of 

sensitivity areas, where construction of the Marine Structures will not be 

allowed. These sensitivity areas for construction are illustrated in Figure 3-3. 

The commitment to avoid construction in these sensitivity areas is set out in the 

environmental Performance Requirements. 

Figure 3-3 Marine sensitivity areas 
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3.5.1 Reference Project 

The Reference Project Marine Structures are shown conceptually in Figure 3-4 

described in Table 3-3 and the intake and outlet structures are discussed below 

in the following sections. Further detail on the Marine Structures is presented in 

Volume 2, Chapter 1 of the EES. 

Figure 3-4 Schematic illustration of Reference Project Marine Structures  

 
 

Table 3-3 Key elements of the Marine Structures 

Elements Description of Reference Project 

Seawater intake 

Heads The seawater intake would draw in the seawater to be desalinated at the Plant. The intake would 

be located offshore and designed to reduce impingement and entrainment of debris and larger 

organisms. 

Risers Risers would connect the intake heads to the tunnels and consist of pre-cast concrete base grouted 

to the rock surface. Below the rock surface the riser would be drilled down to the tunnel. 

Tunnel The intake tunnel would be located under the seabed and transfer the intake water to the 

Desalination Plant under the beach and coastal dunes. 
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Elements Description of Reference Project 

Screening Raw seawater would be screened to remove debris prior to a feedwater pre-treatment process. 

Marine growth control The intake head and tunnel would be intermittently dosed with high levels of chlorine to reduce the 

build-up of marine growth.  

Saline concentrate outlet 

Tunnel Desalination produces saline concentrate — a liquid that contains elevated levels (approximately 

double) of the dissolved salts that are naturally present in seawater, together with some additional 

process chemicals.  

The outlet tunnel would be located under the seabed and transfers the saline concentrate from the 

Desalination Plant to the ocean. The tunnel would be bored under the beach and coastal dunes. 

Risers Risers connect the tunnels to the diffusers and consist of pre-cast concrete base grouted to the 

rock surface. Below the rock surface the riser would be drilled down to the tunnel. 

Diffusers The outlet diffusers would be located offshore in deep water that is well mixed and at sufficient 

distance from the seawater intake to avoid interference and short-circuiting. The outlet diffuser 

arrangement would achieve a required concentrate dilution. 

 

The volume of seawater required, and volume of saline concentrate created by, 

the production of 150 GL and 200 GL of potable water are set out in Table 3-4. 

These determine the capacity requirements of the Marine Structures. 

Table 3-4 Marine Structures approximate capacity 

Design capacity 
Indicative volume 

150 GL per year 200 GL per year 

Seawater intake 360 GL per year 480 GL per year 

Saline concentrate outlet 210 GL per year 280 GL per year 

Potable water 150 GL per year 200 GL per year 
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Seawater intake 

In the Reference Project, pumps located at the Desalination Plant would draw  

in seawater at the intake heads that would be located in water at a minimum 

depth of 15 metres offshore and have a grill to prevent the entry of larger 

marine animals including fish, mobile macro-invertebrates, penguins and seals. 

The intake velocity of the seawater would be controlled by the design and 

operation of the intake heads and pumps to be lower than natural ocean current 

velocities to minimise hydrodynamic effects, and to enable marine animals to 

swim away from the intake stream. The seawater would then be transferred via 

an underground tunnel to a seawater pump station near the shoreline from 

where it would be pumped to the Desalination Plant. 

The intake head design is mushroom-shaped in the Reference Project, which 

provides a large intake area without increasing the diameter of the riser and, in 

turn, reduces intake velocity to reduce potential for entrainment of marine biota. 

The grill at the head would be designed to reduce entrainment of marine biota. 

A grid size has been adopted on the basis that this is fine enough to exclude 

larger marine animals such as penguins. Intermittent dosing using chlorine 

inside the tunnel would further control marine growth. The chlorine would be 

neutralised as part of the pre-treatment process at the Plant.  

Saline concentrate outlet 

The desalination process generates a saline concentrate stream that is rejected 

in the reverse osmosis membrane filtration process. The saline concentrate 

would be approximately double the concentration of seawater but close to the 

same temperature. It would also contain trace amounts of the chemicals added 

during the desalination process.  

In the Reference Project, the saline concentrate would be discharged to the sea, 

via gravity, through the outlet tunnel to the outlet diffusers. Rosette-style 

diffusers have been adopted to achieve the target dilution before the plume 

strikes the seafloor. The diffuser configuration would be designed to maximise 

the discharge velocity of the concentrate and to allow rapid dispersion mixing  

of the concentrate with the surrounding seawater. 
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The exit velocity of the flow is a primary factor in determining adequate dilution 

of the concentrate. Should the Plant output be reduced below 150 GL per year 

during operation, modification to the outlet diffusers (such as shutting off a 

number of diffusers) may be required or alternatively a seawater makeup 

system could be used to ‘top-up’ the discharge flow volume to maintain the exit 

velocity required to achieve adequate dispersion of the saline concentrate. 

The dilution achieved by the diffuser design coupled with the location of the 

concentrate outlet away from the seawater intake are designed to ensure that 

the feed water to the Desalination Plant is not significantly impacted by the 

discharge of saline concentrate. 

3.5.2 Marine Structures Variations and Options 

The Variations to the Reference Project being assessed in the EES for the 

infrastructure elements of the Marine Structures are: 

• multiple smaller conduits in place of large marine conduits with potential for 

pipes placed on the seabed 

• screening at intake head in place of on-shore screening 

• pipeline diffusers in place of rosette diffusers as outlet heads 

• Marine Structure locations. 

 

Options for Marine Structures are: 

• sub-surface seabed infiltration system for the intake concept 

• alternative construction methods for the intake/outlet conduits from the 

shore including trenching tunnels into the seabed. 

 

The infrastructure elements of the Reference Project, Variations and Options  

are shown in Figure 3-5. A brief description of these elements is provided in 

Table 3-5. Detail on all of these elements is provided in Volume 2, Chapter 2  

of this EES. 
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Figure 3-5 Reference Project, Variations and Options for the Marine Structures 
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Table 3-5 Reference Project, Variations and Options for the Marine Structures 

Key 
elements 

Reference Project  Variations Options  

Intake 
concept 

Direct intake in deep 
water 

Intake concept draws into 

the plant water from above 

the seafloor via an intake 

head structure offshore i.e. 

outside the wave zone 

 

Indirect – seabed filtration 

A sub-surface intake constructed in 

deep water that draws water into 

the Plant via a filter that is 

constructed in the seabed  

Marine 
conduits  

Large tunnels and shafts 

Two shafts are constructed 

onshore (one for each 

tunnel) which allow the 

tunnel-boring machine to 

descend to the required 

depth of the tunnels, which 

extend from each shaft 

Multiple conduits/pipes on 
seabed 

Multiple tunnels or a series of pipes 

could be constructed rising to 

intersect with the seabed and 

through to connect with the intake 

and outlets. In addition, pipes 

could then be connected and run 

along the seabed to connect to 

intakes or outlets 

Tunnel and then pipes trenched 
into seabed 

Tunnels extend from the plant site 

under the dunes, beach, and wave 

zone then risers connect the tunnels 

to a series of pipes that are 

trenched into the seabed out to the 

required depth 

Intake head 

Mushroom structure 

Intake structure draws in 

seawater horizontally 

  

Intake 
screening 

Grill on intake head 

Active screen onshore 

Intake mushroom head with 

grill size to reduce 

entrainment of larger marine 

biota 

Passive fine screen at intake 
head 

Passive fine screen on mushroom 

Intake head to reduce 

entrainment. Requires air 

backwashing 

 

Concentrate 
outlets 

Rosette diffuser 

A number of diffuser heads 

are connected to tunnel 

risers. On each head are a 

number of nozzles angled to 

avoid the plume reaching the 

seafloor. The diffuser heads 

are evenly spaced along the 

end section of the tunnel 

Pipeline diffuser 

Connected to a tunnel riser is 

either a number of small pipes or a 

large pipe that extend outwards 

above the seafloor. Each pipeline 

has a number of nozzles angled to 

avoid the plume reaching the 

seafloor 
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Key 
elements 

Reference Project  Variations Options  

Marine 
Structure 
locations 

Offshore on low profile 
reef 

Location offshore on low 

profile reef 

Alternative locations 

Location offshore in alternative 

location on low profile reef or on 

sand in deeper water 

 

3.6 Desalination Plant 

The process flow of the Desalination Plant for the Reference Project is  

shown conceptually in Figure 3-6. Each element is described in further detail  

in Table 3-6. 

Figure 3-6 Desalination Plant process flow 

 
 

The Desalination Plant will be located within the plant site selected for the 

Project. As part of its bid design, the Project Company will determine the 

location of the Plant within the site. Siting and design considerations are 

discussed in Volume 3, Chapter 2.  
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3.6.1 Reference Project 

The infrastructure and process elements of the Desalination Plant are described 

in Table 3-6 and key elements are discussed below. Further detail on the 

Desalination Plant is presented in Volume 3, Chapter 2 of the EES. 

Table 3-6 Key elements of the Desalination Plant 

Desalination Plant 

Seawater screens Raw seawater would be screened through a travelling band or drum screen to remove naturally occurring 

debris and entrained marine biota prior to the pre-treatment process. 

Screening waste 

handling 

Screening waste would be transported by gravity from the top of the band or drum screens for collection 

in screening baskets.  

Odour control Screenings would be stored in skips and held in the screenings room until transported away by truck. The 

skips would only be opened when the doors to the screenings rooms are closed. The screening rooms 

would be fitted with an activated carbon filter. 

Seawater pump 

station 

Once screened, the seawater pump station would lift the seawater from below sea level up to a level at 

which the seawater would be able to move through the pre-treatment plant by gravity. 

Pre-treatment 

plant 

Seawater would be conditioned to coagulate and flocculate naturally occurring, suspended solids and 

organic material for removal in the pre-treatment filters. The filter system would consist of media filtration. 

The pre-treatment process would aim to make the water suitable for subsequent desalination using the 

reverse osmosis treatment process. Water that has not been adequately pre-treated would be likely to 

cause fouling of the reverse osmosis membranes. The incoming seawater quality, and its seasonal 

variation, would determine the amount of pre-treatment required.  

Pre-treatment 

wastewater  

The pre-treatment filters would be periodically cleaned to remove the filtered solids and maintain efficient 

operation. This would be achieved by backwashing, which generates a waste stream.  

Pre-treatment 

waste 

management 

Pre-treatment would be managed by disposal to landfill. The backwash wastewater would be thickened 

and dewatered. Clarified water would be recycled to the head of the Plant and the solid sludge disposed to 

landfill.  

Reverse osmosis 

desalination 

The desalination process would separate dissolved minerals (i.e. salts) out of the filtered seawater. 

Reverse osmosis technology involves ‘pumping’ water through a membrane under high pressure to 

produce desalinated water and a saline concentrate. There would be no significant temperature change 

using reverse osmosis technology. 

To achieve water quality targets it would be necessary to send the water through a second ‘pass’ of the 

reverse osmosis membrane. 
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Desalination Plant 

Post-treatment 

plant 

(Potabilisation) 

Potabilisation is the process required to make water suitable for drinking and transfer in Melbourne’s water 

supply system. Chlorine, and possibly fluoride, could be added at the plant site to make the water achieve 

drinking water standards. A similar process occurs at all water treatment plants. 

Desalinated water would contain very low levels of dissolved ions. Without further treatment, it would 

cause damage to the water distribution system by leaching ions from the pipes and fittings. In order to 

prevent this, it is normal that the desalinated water would be treated with lime and carbon dioxide. 

Clear water 

storage 

The final treated water would be stored in large tanks on-site known as ‘clear water storages’. 

Transfer pump 

station 

The transfer pump station would pump the treated water to the Transfer Pipeline. 

Pre-treatment plant 

To operate, the reverse osmosis membranes require seawater that is free of 

solids, oil and grease and other particulate matter. The Reference Project 

indicatively involves coagulation, flocculation and filtration of the screened 

seawater in a pre-treatment plant. This process generates a pre-treatment 

waste stream, which is then dealt with in a process described below.  

Pre-treatment wastewater  

To maintain efficient operation, the pre-treatment granular media filters  

should be cleaned of the filtered solids, which include the naturally occurring, 

suspended matter in the seawater. The seawater would be dosed with 

chemicals such as coagulants (iron salts) and polymers to assist in removal  

of these key contaminants. 

The Reference Project include cleaning the filter media by backwashing the 

filters with filtered seawater and air. Backwashing of the pre-treatment filters 

creates a wastewater stream containing the filtered solids and flocculated 

material from the addition of the coagulant.  
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The wastewater would be thickened and dewatered prior to disposal to landfill 

licensed by the EPA. Clarified water would be recycled to the head of the plant 

and the solid sludge waste produced would require disposal. This final waste 

sludge is salty and would contain iron (from the coagulant). The sludge has a 

reddish-brown colour owing to the iron content.  

Reverse osmosis desalination 

The Reference Project adopts an indicative modular approach to the reverse 

osmosis desalination process with three modules operating in parallel, each 

producing 50 GL per year. Each module consists of a series of reverse osmosis 

membranes located in cylindrical pressure vessels (shown in Figure 3-6). 

The Reference Project makes allowance for a fourth module to be built at a later 

stage to achieve the ultimate Plant capacity of 200 GL per year. 

Each module is contemplated to be capable of operating independently of the 

others. The reasons for a modular approach include: 

• flexibility for construction 

• increased operational flexibility  

• increased reliability of production. 

 

The Reference Project includes up to two passes of treated water through the 

reverse osmosis membranes to achieve the specified water quality. 

The reverse osmosis desalination process also produces a saline concentrate 

that would be discharged to sea, as discussed in connection with the Marine 

Structures in the earlier part of this chapter. 

Post-treatment plant (potabilisation) 

The Reference Project includes a post-treatment plant to make the desalinated 

water suitable for human consumption and for delivery into the water supply 

network. This is located at the plant site as part of the Desalination Plant.  
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Treated water storage 

The Reference Project provides for each plant module to hold eight hours  

water storage. 

Transfer pump station 

The Reference Project includes a Booster Pump Station at the plant site for a 

150 GL per year water supply located next to the transfer main. 

3.6.2 Desalination Plant Variations and Option 

In relation to the Desalination Plant, two Variations addressed in this EES are: 

• Additional clarification including use of dissolved air flotation (DAF) in the 

Pre-treatment process 

• the use of Membrane Filtration in the Pre-treatment process. 

 

Disposal of the pre-treatment waste to ocean with the saline concentrate is 

identified as an Option. 

These infrastructure elements of the Reference Project, Variations and Option 

are shown in Figure 3-7 and discussed in detail in Volume 3, Chapter 2 of 

this EES. 
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Figure 3-7 Reference Project, Variations and Option for the Desalination Plant 
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Table 3-7 Reference Project, Variations and Option for the Desalination Plant 

Key elements Reference Project  Variations Option 

Additional clarification processes 
such as Dissolved Air Flotation 
(DAF) 

Additional stages of clarification 

(including DAF) may be required 

upstream depending on feed water 

quality. During clarification in the DAF 

process dissolved air release creates 

bubbles which float off contaminants 

prior to media filtration 

 

Pre-treatment 
concepts 

Media filtration  

Use of granular media to capture 

particles in the pre-treatment 

process Membrane filtration (MF/UF) 

Pre-treatment might employ 

microfiltration or ultrafiltration in place 

of granular media filters. This is referred 

to as MF/UF pre-treatment. Coagulation 

prior to MF/UF pre-treatment is likely to 

be needed depending on the water 

quality and the membrane supplier 

 

Pre-treatment 
Waste 
Management 

Landfill Disposal 

The waste produced during pre-

treatment stage is separated and 

thickened and dewatered prior to 

taking to landfill. Clarified water 

would be returned to the head of 

the plant, where practical and 

otherwise discharged to the ocean 

 

Ocean Disposal 

The waste produced 

during pre-treatment 

would be blended and 

discharged in the 

ocean with the saline 

concentrate 

Brine disposal 

Ocean Disposal 

Saline concentrate from 

desalination process is discharged 

to the ocean 

  

  



 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Chapter 3 Project Description 3-21

3.7 Transfer Pipeline 

The Transfer Pipeline would be a dedicated pipeline with the capacity to supply 

up to 200 GL per year of potable water. The potable water would be pumped 

north approximately 85 kilometres to Berwick, where it would connect into 

Melbourne Water infrastructure to allow wide distribution through the Melbourne 

water supply network and potentially connect to regional water authorities.  

To provide flexibility for the detailed design of the Transfer Pipeline, a 400-

metre wide corridor was selected for investigation with a nominal alignment. 

The Transfer Pipeline alignment final easement (approximately 15 to 20 metres 

wide) will be located within this corridor, subject to potential minor adjustments. 

Figure 3-8 shows the proposed Transfer Pipeline corridor. The corridor selection 

process is discussed in Volume 4, Chapter 2. 
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Figure 3-8 Proposed Transfer Pipeline corridor 
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The desalinated water would be pumped into the existing Cardinia-Pearcedale 

main. A connection point for the desalination pipeline has been identified at 

Soldiers Road in Berwick, which is closer than a direct connection to Cardinia. 

Between the connection point at Soldiers Road and the connection point at the 

Desalination Plant, the Transfer Pipeline corridor has been selected to minimise 

disturbance to residential areas, existing services and vegetation.  

A number of combinations of pipeline diameters and numbers, and pump station 

configurations could be used to transfer the water to Cardinia Reservoir. The 

optimal approach depends on a balance between several factors including: 

• construction time 

• capital cost 

• future requirements for higher flows 

• pumping requirements 

• the operating philosophy for the Project. 

3.7.1 Reference Project  

The key elements of the Transfer Pipeline are described in Table 3-8 and are 

discussed below. Further detail on the Transfer Pipeline is presented in Volume 

4, Chapter 2 of this EES. 

The Reference Project indicatively assumes that the pipeline comprises a single 

pipe around 1 800 millimetres in diameter. It assumes that the pipe would be 

buried along the whole of its length.  

Table 3-8 Key elements of the Transfer Pipeline 

Transfer Pipeline 

Pipe Treated water would be pumped to the Melbourne water supply network through a new, dedicated 

water Transfer Pipeline. This would connect into the existing Melbourne supply network near Berwick, 

from where water would be transferred to Cardinia Reservoir via the Cardinia-Pearcedale pipeline. 

Booster Pump 

Station 

A Booster Pump Station, and associated Power Supply, would be required along the Transfer Pipeline 

alignment to maintain pressure in the pipeline and thus maintain a consistent flow through the 

infrastructure to Cardinia Reservoir. 

Air valves Air valves would be used to relieve pressure in the Pipeline.  
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Transfer Pipeline 

Surge tanks Surge tanks would be used to balance pressure changes from the pumping operation. 

Booster Pump 

Station transmission 

line 

The Booster Pump Station would require up to 10 - 18 MW annual average power demand. 

Other The pipe would require ancillary infrastructure such as scour valves, access points for testing, air 

valves, cathodic protection anode beds, test points etc. 

Air valves 

In the Reference Project, air valves are indicatively assumed to be at all high 

points on the line and around every 500 to 1 000 metres elsewhere. There may 

be a series of more closely spaced air valves along some sections as part of 

surge mitigation measures. 

Scour valves 

Scour valves are assumed to be located at low points in the line. Size may vary 

depending on whether any location is a significant draining point for the 

Pipeline. 

Surge tanks 

In the Reference Project there are no surge tanks nominated along the Pipeline. 

However, there are three vessels positioned at the transfer pump station and six 

at the Booster Pump Station. Set vertically, the tops of the vessels would be 

lower than the roofline of the pump station. 

Booster Pump Station 

The Reference Project also contemplates a Booster Pump Station, which may 

operate when the Desalination Plant operates at near to full capacity. 
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Pipeline easement 

A corridor of about 30 metres wide may be required for construction of the 

Pipeline. A pipeline easement will remain after the construction is complete.  

The pipeline easement is likely to be 15 to 20 metres wide.  

3.7.2 Transfer Pipeline Variation and Options 

Given the work that DSE has done in identifying and investigating the Reference 

Project alignment, including stakeholder consultation and negotiations, it is 

intended that the Project Company will construct the Transfer Pipeline along the 

alignment exhibited in the EES. Exceptions to this would be considered as 

Variations and may occur in the following circumstances, if: 

• the Minister for Planning finds any part of the alignment to be unacceptable 

• a landowner so requests and the State agrees and the consequences are 

immaterial 

• during construction, an obstacle to construction is encountered which 

makes construction on the alignment not feasible or undesirable, and the 

Minister for Planning approves the change and other consequences are 

immaterial. 

 

In addition, a pipeline is normally constructed ‘generally in accordance with’ a 

published alignment, in that minor divergences may occur both intentionally and 

unintentionally as a result of construction contingencies and accordingly the 

easement would be adjusted. 

The Options are: 

• Alternative corridor/adjustment 

• Booster Pump Station located elsewhere along the Transfer Pipeline  

• Dosing facility located at the Booster Pump Station. 

 

These Options are shown conceptually in Figure 3-9 and described in Table 3-9. 
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Figure 3-9 Reference Project, Variation and Options for the Transfer Pipeline  
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Table 3-9 Reference Project, Variation and Options for the Transfer Pipeline 

Key elements Reference Project  Variation Options  

Corridor/Alignment 

Corridor with nominal alignment  

A corridor that extends from the plant site 

to Berwick. The corridor is predominantly 

through agricultural land and large rural 

blocks, and crosses a number of 

waterways and roads 

Alignment deviations 
within corridor 

Deviations of alignment 

within corridor responding 

to landowner requirements 

and detailed design  

Alternative corridor 
/alignment 

New sections of corridor 

alignment 

Booster Pump 
Station 

Nominated location on alignment 

A single Booster Pump Station is part of 

the 150 GL/year project and is located near 

the corner of Ballarto Road and Pound 

Road 

 Alternative location 

An alternative location 

for a pumping station 

may be identified 

Dosing Facility 

Dosing facility at Plant site 

All at plant site; facility could include tanks 

 Dosing facility at 
Booster Pump Station 

Alternative to dosing at 

the Desalination Plant 

site (e.g. at Booster 

Pump Station) 

3.8 Power Supply 

The Project will require electrical energy for operation of the Desalination Plant 

and Transfer Pipeline. The average annual power demand for a 150 GL per year 

plant capacity is estimated to be 92 MW and for a 200 GL per year plant power, 

demand is estimated to be 133 MW.  

Existing electricity supply to the Bass Coast area is limited and cannot support 

the additional power demand arising from the Desalination Plant and Transfer 

Pipeline. Future electricity supply planning for the area suggests a need for 

upgraded power supply to the region regardless of the addition of the power 

demand for the Project. Upgraded or new power supply connections to the 

region are therefore required to meet the needs of the Project and to support 

future growth and improve reliability in the Bass Coast area. 
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3.8.1 Renewable energy source 

In the current policy climate of greenhouse gas awareness, there is a strong 

preference for the Desalination Plant and associated infrastructure to be directly 

powered by renewable energy. However, there are constraints on the use of a 

dedicated source as follows: 

 Local wind and or solar generating plant cannot substitute for a grid 

connection or a gas-fired plant as there will be an almost continuous power 

demand from the Desalination Plant and at times of little or no wind, or 

solar insolation, the electrical demand of the Desalination Plant could not be 

supplied. 

 The nature of the integrated energy supply market makes it difficult to 

distinguish between energy sources contributing to the grid such that 

renewable energy can only really be ‘sourced’ directly (with the adverse 

features outlined above) or from the grid through renewable energy offsets. 

 

For these reasons, it is considered impractical for the supply of energy to the 

Desalination Plant, to be directly and wholly from renewable sources. An 

account of the renewable energy options considered, and the assessment that 

underpins this conclusion is provided in Volume 5 Power Supply. 

However, the electrical energy from more conventional sources consumed by 

the Desalination Plant could be offset by new renewable sources of electrical 

energy constructed nearby or elsewhere in Victoria (or possibly further afield). 

In recognition of this, the State has made a commitment that 100 per cent of 

the electricity used in operating both the Desalination Plant and the Transfer 

Pipeline is to be offset by the purchase of renewable energy credits from 

generation sources, commissioned after 1 January 2007. 

3.8.2 Viability of gas-fired power station 

The viability of a stand-alone gas-fired power station located at the Desalination 

Plant site as an alternative to a conventional connection to the electricity grid 

was considered by DSE in the development of this EES. 
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The economic analysis of Power Supply Options for the Project set out in 

Chapter 2 of Volume 5 indicates that there is no commercial long-term basis for 

preferring a stand-alone gas-fired power station over a grid connection. 

Information published by the National Electricity Market Management Company 

(NEMMCO) suggests that without the extra load required by the Project, the 

Victorian system would reach capacity by 2010. In order to supply the load 

required by the Project, additional generating capacity must be brought 

onstream. 

Market data indicates that the outworking of the Government’s Greenhouse Gas 

(GHG) strategy (including the proposed Carbon Pollution Reduction Scheme) will 

play out nationally over the period to 2030 such that (excluding the impact of 

the Desalination Plant) existing coal-fired plant will gradually diminish, 

renewable energy sources will increase (but reach saturation before again 

increasing as new forms are proven) and gas-fired plant (or GHG equivalent) 

will most likely be the predominant form of new capacity added to the grid in 

Victoria or interstate over the period to 2030 to support load growth (and to 

power the Desalination Plant if grid –supplied). If power sources on the grid 

diversify in this way, the grid will deliver, indirectly, the same or similar 

outcomes as a stand-alone gas-fired power station. 

In addition there is no assurance that gas connection or gas supply will be 

economically available within time or at all. 

Were it not to be stand-alone, a gas-fired power station would entail the 

compound effects of an on-site power station combined with a grid connection. 

If stand-alone, it runs the risk of being a ‘stranded asset’, with the additional 

running costs – from the inability to ‘subsidise’ costs by sale of excess energy 

either locally (the load which the local network can take on) or via the grid – 

being borne by the water users of Melbourne. For this and other reasons, which 

are more fully explored in Chapter 2 of Volume 5, a stand-alone power station 

was considered to represent a sub-economic outcome with no discernible long 

term GHG benefit.  
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3.8.3 Northerly grid connection 

The Reference Project adopts a grid based power supply. A transmission line is 

proposed to run north from the Desalination Plant connecting to the existing 

220 kV electricity network at Tynong North.  

The key elements for the grid-based power supply are shown in Table 3-10. 

Table 3-10 Key elements for the grid-based power supply 

Grid-based Power Supply 

Tynong North Terminal 

Station 

Provides connection to existing 220 kV networks 

Double-circuit 220 kV 

transmission line 

Power pole/lattice tower and overhead wires spaced at 

intervals between 250 to 450 m depending on design 

development and terrain 

Woolamai Terminal Station Transform 220 kV to 66 kV to supply local area and the 

Desalination Plant 

Three 66 kV transmission 

lines to Desalination Plant 

Underground cables 

 

The proposed northerly transmission line corridor is shown in Figure 3-10.  

To provide flexibility for the detailed design of the transmission line, a 500-

metre wide corridor was selected for investigation for the EES with a nominal 

40 metre-wide easement for the transmission infrastructure. 

The transmission line would comprise dual circuits on a single line of towers. 

The Reference Project for this transmission line adopts steel lattice towers. 

However, rolled steel poles are also contemplated as they may be adopted in 

parts of the alignment to assist to reduce visual impact. 

In the Reference Project, three 66 kV transmission cables are proposed to be 

constructed underground from the Woolamai Terminal Station to the 

Desalination Plant. 
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Figure 3-10 Proposed northerly grid connection 

 

Terminal stations 

A proposed terminal station would require a cleared area of approximately 

5.3 hectares. The proposed locations of the terminal stations at Tynong North 

and Woolamai are shown in Figure 3-11 and Figure 3-12. 
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Figure 3-11 Proposed location of the Tynong North Terminal Station 
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Figure 3-12 Proposed location of the Woolamai Terminal Station 
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3.8.4 Power Supply Variation and Options 

As for the Transfer pipeline, given the work that the DSE has undertaken in 

consultation with SP AusNet in identifying and investigating the Reference 

Project alignment, it is intended that the Project Company will construct a 

Northerly grid connection along the alignment as exhibited in this EES. 

Exceptions to this alignment within the corridor are considered as a Variation in 

the following circumstances: 

• the Minister for Planning finds any part of the alignment to be unacceptable 

• by agreement between the landowner, the Project Company, SP AusNet 

and the State and the consequences are immaterial 

• during construction, an obstacle to construction is encountered which 

makes construction on the alignment not feasible or undesirable, and the 

Minister for Planning approves the change and other consequences are 

immaterial.  

 

It is intended that these deviations will be confined to the investigation corridor. 

The Options for Power Supply are: 

• Alternative Corridor/Alignment changes to the northerly grid connection  

• underground connection of the transmission line from Woolamai to Tynong 

North 

• stand alone gas fired power station at the Desalination Site 

• hybrid (wind farm backed up with gas-fired generation). 

 

These Options are shown in Figure 3-13 and Table 3-11. 
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Figure 3-13 Reference Project, Variation and Options for the Power Supply 
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Table 3-11 Reference Project, Variation and Options for the Power Supply 

Key 
elements Reference Project  Variation Options 

Alternative corridor/alignment  

New segments of corridor/alignment 

Responding to landowner 

requirements and detailed design 

Grid connection underground –
Tynong North to Woolamai 

Underground high voltage 

transmission line 

Gas-fired power station on plant 
site and gas supply lines 

A stand alone gas-fired power station 

on the plant site and supplied with 

treated gas. Gas supplied either along 

the BassGas or Alinta gas corridors 

Power 
Supply 

Grid connection – northerly 

Overhead 220 kV lines from 

Tynong North to a terminal 

station in the vicinity of 

Woolamai, then underground 

66 kV lines to the Desalination 

Plant 

Provides for the Desalination 

Project and supports the local 

region  

Alternative alignment within 
corridor 

Deviations of alignment within 

corridor responding to landowner 

requirements and detailed design. 

Acceptable provided major 

environmental assets are avoided  

 

Hybrid – gas-fired power station 
and wind farm 

A combination of wind power in the 

region (Bald Hills), gas-fired power 

station and interconnecting powerlines 

Alternative Corridor/Alignment  

Any alignment changes to the northerly transmission line are considered to be 

an Option to the Reference Project taking into account the magnitude of the 

change to the alignment in the corridor or identification of new segments of 

corridor and alignment. 
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Grid connection underground 

The undergrounding of a high voltage transmission line from Woolamai to 

Tynong North could address visual amenity and social issues associated with the 

Power Supply infrastructure. It is considered to be an Option to the Reference 

Project. It is two to four times the cost of the above ground infrastructure, 

depending on the undergrounding technology making it a significant cost 

implication for the Project. There are also uncertainties regarding the availability 

of supply cables and additional construction time that potentially mean that it 

would not meet the Project Objectives for delivery of water in 2011. 

Gas-fired power station 

Power generated using natural gas as a fuel could provide a reliable and 

efficient Power Supply for the Desalination Plant. A gas-fired power station at 

the plant site could either use combined cycle gas turbines with seawater 

cooling or reciprocating engines with air cooling. Compression stations would  

be required along the gas supply line. 

To supply gas to the power station, the following gas pipeline routes could be 

contemplated and they are shown in Figure 3-14: 

• duplication of the South Gippsland Natural Gas Pipeline (SGNGP) for 

approximately 40 km, to the termination point at Wonthaggi and 

construction of a new pipeline to the Plant site  

• new 40 km pipeline to run along or about the existing BassGas raw gas 

pipeline easement for almost 40 km with a six-kilometre extension to the 

Plant site 

• new 71 km pipeline from near the Pakenham Metering Station directly to 

the Desalination Plant running along the existing BassGas sales gas and raw 

gas pipelines. 
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Figure 3-14 Approximate location of the gas pipeline alignments 
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Hybrid 

This Option envisages connection of the Desalination Plant to a wind farm, 

complemented by a gas-fired power plant to provide a high level of reliability 

and availability of supply, given the intermittent nature of wind power.  

This could include the Bald Hills Wind Farm, which has planning approval and 

has a capacity of 104 MW. 

This Option would require both the establishment of power transmission lines 

from the wind-generation site and the establishment of a gas-fired power plant. 

The key elements of this proposal and its reasons for being considered as an 

Option are further discussed in Volume 5 Chapter 2. 

3.9 Summary of Reference Project, Variations and 
Options 

The infrastructure elements that are included in the Reference Project and the 

Variations assessed in the EES is sought are summarised in Table 3-12 below. 

Table 3-12 Summary Reference Project, Variations and Options 

Key elements Reference Project  Variations Options 

Marine Structures 

Intake concept 
Direct intake in deep 

water 
 Seabed filtration 

Marine conduits  
Large tunnels and 

shafts 
Multiple conduits/pipes on the seabed 

Tunnel and then pipes 

trenched into seabed 

Intake head Mushroom structure   

Intake screening 

Grill on intake head 

Active screen 

onshore 

Passive fine screen at intake head  

Concentrate outlets Rosette diffuser Pipeline diffuser  
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Key elements Reference Project  Variations Options 

Marine Structure 

locations 

Offshore on low 

profile reef 
Alternative locations  

Desalination Plant 

Additional clarification processing such 

as Dissolved Air Flotation (DAF) Pre-treatment concept Media filtration 

Membrane Filtration (MF/UF) 

 

Pre-treatment waste 

Management 
Landfill Disposal  Ocean Disposal 

Brine disposal Ocean Disposal   

Transfer Pipeline 

Corridor/alignment 

Corridor with 

nominal alignment  

 

Alignment deviations within corridor Alternative corridor /alignment 

Booster Pump Station 
Nominated location 

on alignment 
 Elsewhere on alignment 

Dosing Facility 
Dosing Facility at 

Plant 
 

Dosing Facility at booster 

pump station 

Power Supply 

Alternative corridor / 

alignment 

Grid connection underground 

– Tynong North to Woolamai 

Gas-fired power station on 

plant site and gas supply lines 

Grid connection 

corridor/alignment 

Grid connection - 

northerly 
Alternative alignment within corridor 

Hybrid – gas-fired power 

station and wind farm 
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4 EES Evaluation Framework 

This chapter presents the Evaluation Framework developed by DSE to guide the 

assessment of environmental effects of the Desalination Project. It describes 

how the Evaluation Framework is relevant to the PPP project delivery process, 

the environmental impact and risk assessment and the Environmental 

Management Framework for the Project.  

The approach to the EES investigations is also described, including 

environmental impact studies and risk assessment and how the findings of these 

have provided feedback to the Project Description and the development of the 

Environmental Management Framework. 

4.1 Evaluation Framework 

4.1.1 The Evaluation Framework and its application 

The Evaluation Framework comprises these elements: 

• Commonwealth and Victorian legislation, Australian Standards, strategies 

and policies applicable to the Desalination Project 

• draft evaluation objectives of the Desalination Project EES Scoping 

Requirements and DSE’s evaluation criteria for the Project aimed at 

protecting key environmental assets, values and beneficial uses 

• objectives and principles of ecological sustainable development and 

environmental protection. 

Volume 1 
Synthesis of 

environmental 
effects 

 

Volume 2 
Environmental 

effects of  
Marine Structures 

 

Volume 3 
Environmental 

effects of 
Desalination Plant

 

Volume 4 
Environmental 

effects of 
Transfer Pipeline 

 

Volume 5 
Environmental 

effects of 
Power Supply 

 

Technical 
Appendix 

 

 

Chapter 4 
EES Evaluation 

Framework 
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The Project Objectives and the procurement model of the PPP process being 

implemented by the Government inform the Evaluation Framework. The 

elements of the Evaluation Framework are described in the following sections. 

The Evaluation Framework and its application to the project delivery and 

environmental assessment processes are shown schematically in Figure 4-1.  

The framework is used to: 

• guide the identification and consideration of best practice technology 

options for components of the Project  

• assist in the evaluation of potential effects of the Project through the EES 

investigations in the environmental impact and risk assessment process 

undertaken by DSE 

• guide the development of the Performance Requirements (PRs) and the 

Environmental Management Framework (EMF) 

• inform the consideration of the EES findings by the Minister for Planning 

• inform the decision-making process by the Commonwealth Minister for 

Environment, Heritage and the Arts under the EPBC Act 

• inform the final Project Contractual Arrangements for delivery through the 

PPP process through the Performance Requirements. 
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Figure 4-1 Project Evaluation Framework 
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4.1.2 Legislation and policy 

Table 4-1 shows the primary Commonwealth and Victorian legislation, policy, 

strategies and plans that provide part of the foundation for the Evaluation 

Framework for the Desalination Project. The environmental assessment 

requirements and approval for the Desalination Project under the EE Act and 

EPBC Act are discussed in Chapter 1. 

For ease of interpretation, the statutory and policy instruments have been 

grouped into thematic categories. In many instances individual laws, policy, 

strategy, and plans may be relevant to multiple categories, and consequently 

Table 4-1 should be considered as illustrative. A discussion of the statutory  

and policy objectives and obligations for the project is provided in Technical 

Appendix 2 along with a listing of all relevant legislation, policy and key 

guidelines. An overview of the regulatory and policy implications for the Project 

is provided in Table 4-2. 

Table 4-1 Primary legislation and policy relevant to the Desalination Project 

Category Legislation Policy and strategy Implementation 
guidelines/plans 

Environmental 

Impact 

Assessment 

 EPBC Act 1999 (Cwlth) 

 EE Act 1978 (Vic) 

  

Water Resources  Water Act 1989 (Vic) 

 Safe Drinking Water Act 
2003 (Vic) 

 Safe Drinking Water 

Regulations 2005 (Vic) 

 National Water Initiative  

 Our Water our Future The White 

Paper (2004) 

 Our Water, Our Future – The 

next stage of the Government’s 

Water Plan (June 2007) 

 National Water Quality 

Management Strategy 

 Central Region Sustainable 

Water Strategy Action to 2055 

 Victorian River Health Strategy 

(2002) 

 2004 Australian Drinking 

Water Guidelines (ADWG) 

 ANZECC Guidelines 2000 

 Australian Guidelines for 

Water Quality Monitoring & 

Reporting 2000 

 Victorian River Health 

Program 

 Waterway Management 

Guidelines 
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Table 4-1 Primary legislation and policy relevant to the Desalination Project 

Category Legislation Policy and strategy Implementation 
guidelines/plans 

Ecologically 

Sustainable 

Development 

 EPBC Act (Cwlth) 

 EE Act (Vic) 

 Commissioner for 
Environmental 
Sustainability Act 2003 
(Vic) 

 National Strategy for Ecologically 

Sustainable Development 

 Victoria’s Environmental 

Sustainability Framework 

Greenhouse Gas 

and Energy 

Efficiency 

 Victorian Renewable 
Energy Act 2006 (Vic) 

 EP Act 

 Environment Protection 

(Environment and 

Resource Efficiency Plans) 

Regulations (Vic) 2007 

 Renewable Energy Act 
(Vic) 2006 

 Renewable Energy 

(Electricity) Regulations 

(Vic) 2001 

 National Greenhouse and 
Energy reporting Act 
(Cwlth) 2007 

 National Greenhouse and 

Energy Reporting 

Regulations (Cwlth)) 2008 

 SEPP (Air Quality Management) 

2001 (No.5.440) 

 Victorian Greenhouse Strategy 

and Action Plan Update 2005 

 Our Environment, Our Future – 

Sustainability Action Statement 

2006 

 Victorian Renewable Energy 

target Scheme Rules 2007 

 Protocol for Environmental 

Management: Greenhouse 

Gas Emissions and Energy 

Efficiency in Industry and 

associated toolkit 2002 

 Renewable Energy Action Plan 

2006 

 Energy Efficiency for Victoria 

Action Plan 2006 

Coastal 

Management and 

Development 

 Coastal Management Act 
1995 (Vic) 

 Planning & Environment 
Act 1987 (Vic) 

 Victorian Coastal Strategy 2002 

 Draft Victorian Coastal Strategy 

2007 

 State and Local Planning Policy 

Frameworks 

 Native Vegetation Management 

Framework 

 Framework for Marine and 

Estuarine Water Quality 

Protection 

 Coastal Action Plans 

 Planning Schemes 

 Coastal Spaces Landscape 

Assessment Study 2006 

 Siting and Design Guidelines 

for Structures on the Victorian 

Coast 1998 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

 4-6 Chapter 4 EES Evaluation Framework 

Table 4-1 Primary legislation and policy relevant to the Desalination Project 

Category Legislation Policy and strategy Implementation 
guidelines/plans 

Conservation of 

Biodiversity 
 EPBC Act (Cwlth) 

 Flora and Fauna Guarantee 
Act 1988 (Vic) 

 Wildlife Act 1975 (Vic) 

 National Parks Act 1975 
(Vic) 

 Fisheries Act 1995 (Vic) 

 Wildlife Regulations 2002 

(Vic) 

 Wildlife (Whale) 

Regulations 1998 (Vic) 

 National Biodiversity Strategy 

 Commonwealth Wetlands Policy 

 Victoria’s Biodiversity Strategy 

 Australia’s Oceans Policy 

 Australian National Strategy for 

the Conservation of Australian 

Species and Communities 

Threatened with Extinction 

 National Strategy for the 

Conservation of Australia’s 

Biological Diversity 

 Wetlands policy of the 

Commonwealth Government 

 Ramsar Convention on Wetlands 

 Western Port Ramsar Site 

Strategic Management Plan 

 Bunurong Marine National 

Park Management Plan 2006 

 Phillip Island Nature Park 

Management Plan 2006 

 Victoria's Native Vegetation 

Management: A Framework 

for Action 

Cultural Heritage  Aboriginal Heritage Act 
2006 (Vic) 

 Aboriginal Heritage 

Regulations 2007 (Vic) 

 EPBC Act (Cwlth) 

 Planning and Environment 
Act 1987 (Vic) 

 Heritage Act 1995 (Vic) 

 Victorian Heritage Strategy: 

Strengthening our Communities 

2006 

 Guide to Preparing Aboriginal 

Heritage Management Plans  

Environmental 

Protection and 

Management 

 EPBC Act (Cwlth) 

 EP Act (Vic) 

 Catchment and Land 
Protection Act 1994 (Vic) 

 Commissioner for 
Environmental 
Sustainability Act 2003 
(Vic) 

 Ramsar Convention on 

Wetlands  

 Environment Protection 

 SEPP (Air Quality Management) 

2001 (No.S.240)  

 SEPP (Control of Noise from 

Commerce, Industry and Trade) 

No. N1 

 SEPP (Ambient Air Quality) 1999 

 SEPP (Prevention & Management 

of Contaminated Land) 

 SEPP (Groundwaters of Victoria) 

2002 

 Industrial Waste Management 

 Environmental Guidelines for 

Major Construction Sites - EPA 

Publication 480 

 Construction Techniques for 

Sediment Pollution Control - 

EPA Publication 275 

 Industrial Waste Management 

Pollution (National Pollutant 

Inventory)  

 Noise Control Guidelines - EPA 

Publication TG302/92 
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Table 4-1 Primary legislation and policy relevant to the Desalination Project 

Category Legislation Policy and strategy Implementation 
guidelines/plans 

(Environment & Resource 

Efficiency Plans) 

Regulations 2007 (Vic) 

 Environment Protection 

(Prescribed Waste) 

Regulations 1998 (Vic)  

 Environment Protection 

(Scheduled Premises and 

Exemptions) Regulations 

2007 (Vic) 

Policy (Acid Sulfate Soils) 1999 

 PEM- Greenhouse Gas Emissions 

& Energy Efficiency in Industry 

 Environment Protection 

(Prescribed Waste) Regulations 

1998 

 Industrial Waste Management 

Policy (Prescribed Industrial 

Waste) 2000 

 Australian Standard AS 1940 

Storage & Handling of 

Flammable & Combustible 

Liquids 

 Bunding Guidelines - EPA 

Publication 347  

 SEPP (Waters of Victoria) 1988 

 SEPP (Waters of Victoria) 

Schedule F8 Waters of Western 

Port and Catchment 2001 

 Classification of Wastes - EPA 

Publication 448 

 Interim Guidelines for the 

Control of Noise from Industry 

in Country Victoria N3/89, 

1989 

 

Table 4-2 Legislative and policy implications for the Project 

Category Legislative and policy implications for the Project 

Environmental 

impact assessment 
 Investigations and environmental assessment have been undertaken in accordance with the EES 

Scoping Requirements 

 Impacts on matters of national environmental significance have been specifically assessed in the EES 

investigations 

Water resources and 

management 
 The development of a Desalination Plant at Wonthaggi is a key action under Our Water Our Future – 
The Next Stage of the Government’s Water Plan 

 Water supplied from the Desalination Plant will meet ANZECC and ADWG requirements 
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Table 4-2 Legislative and policy implications for the Project 

Category Legislative and policy implications for the Project 

Ecologically 

Sustainable 

Development (ESD) 

 The principles of ESD set out in the EPBC Act and EP Act have been considered throughout the 

development process for the Desalination Project. While each of the ESD principles has a degree of 

relevance to the Desalination Project, the key ESD principles which are particularly relevant to the 

Project are: 

- principle of integration of economic, social and environmental considerations 

- precautionary principle 

- principle of equity 

- principle of conservation of biological diversity and ecological integrity 

- principle of wastes hierarchy 

Coastal Management 

and Development 
 The Desalination Project Objectives take account of the Coastal Management Act 1995 objectives 

 Consent from the Minister for the Environment and Climate Change will be sought as part of the 

approvals required for the Desalination Project under the Coastal Management Act 1995 

 Throughout the EES the sensitivities of the coastal environment and the need to mitigate the 

potential impacts upon it are recognised and systematically addressed 

Cultural Heritage The EES investigations have: 

 identified relevant places of significance in the specialist investigations 

 considered potential impacts on places of significance in the selection of evaluation criteria 

 identified potential threatening processes to places of significance through the environmental impact 

and risk assessment 

 considered the need to protect assets in the project development process and in the environmental 

impact and risk assessment 

Cultural Heritage Management Plans will be completed prior to approval decisions under Victorian 

legislation 
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Table 4-2 Legislative and policy implications for the Project 

Category Legislative and policy implications for the Project 

Conservation of 

Biodiversity 

EES investigations have: 

 identified relevant threatened species and ecological communities, migratory species and Ramsar 

wetlands under Commonwealth and State legislation and considered these as ecological assets in the 

environmental impact and risk assessment process 

 considered potential impacts on marine and terrestrial threatened species and ecological 

communities, migratory species and Ramsar wetlands in selection of evaluation criteria 

 identified marine and terrestrial habitats including Ramsar wetlands that are important for threatened 

species, ecological communities and migratory species and considered these as ecological assets in 

the environmental impact and risk assessment process 

 identified potential threatening processes and considered impacts on marine and terrestrial 

threatened species and ecological communities, migratory species and Ramsar wetlands as part of 

the environmental impact and risk assessment process 

 used the results of the environmental impact and risk assessment to provide feedback to the 

Desalination Project design to minimise impacts on marine and terrestrial threatened species and 

ecological communities, migratory species and Ramsar wetlands 

 considered the conservation of biodiversity in the Desalination Project development process, in the 

environmental impact and risk assessment and in the development of the Environmental 

Management Framework to address residual risk that could not otherwise be designed out 

Any consents required by legislation will be sought prior to commencement of construction 

Environment 

Protection and 

Management 

 a Works Approval application is being sought for the construction of the Desalination Plant and 

Marine Structures under the EP Act 

 the waste hierarchy principle has been applied to consideration of options for management of solid 

and liquid waste streams associated with all Project components 

 the identification of best practice technologies has been considered in the review of potential options 

for: 

- Marine Structures 

- Desalination Plant technology 

- Transfer Pipeline construction including waterway crossings 

- Power supply and infrastructure options 

 environmental standards have been developed for the Environmental Management Framework which 

seek to address: 

- SEPPs 

- guidelines for general construction, noise, etc 
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Table 4-2 Legislative and policy implications for the Project 

Category Legislative and policy implications for the Project 

Land Use Planning Land use considerations have been taken into account in the siting of the Project components and 

selection of potential areas for assessment of impacts in the EES investigations. The Project Objectives 

take into account land use matters, particularly landscape and visual intrusion, protection of amenity 

and minimising disruption to the community during construction 

4.1.3 EES draft evaluation objectives and criteria 

The EES Scoping Requirements set out twelve draft objectives to guide the 

evaluation of the Project and recommends that these are translated into specific 

performance criteria to guide the EES studies and evaluation of relevant 

alternatives. According to section 5.3 of the EES Scoping Requirements these 

criteria should have regard to: 

• key requirements or objectives under statutory provisions, including policy 

• best practice techniques and technologies, available within relevant sectors 

of activity 

• objectives and principles of ecologically sustainable development and 

environmental protection. 

 

The relevant provisions of legislation and policy provide an important foundation 

for the Evaluation Framework. It establishes a broad qualitative basis for 

evaluation but does not contain specific criteria for considering performance of 

the Desalination Project. In selecting criteria for the Project, the strategic 

outcomes and objectives of the legislation and policy have been taken into 

consideration by DSE insofar as they are relevant to the Project, and where 

available, measurable objectives or standards have been included as criteria. 

The criteria have also been developed taking into consideration the Project 

Objectives as set out in Chapter 1, Table 1-1 of this EES Volume. 
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Best practice is defined in the SEPP (Waters of Victoria) as ‘the combination of 

techniques, methods, processes or technology used in an industry sector or 

activity that demonstrably minimises the environmental impact of that industry 

sector or activity’. In making decisions in relation to best practice, practicability 

is a relevant consideration. 

Demonstration of best practice in the Reference Project is a requirement of this 

SEPP and others. The Works Approval Application sets out in more detail how 

best practice has been incorporated into identification of concepts leading  

to the selection of the Reference Project and Variations. 

The EES draft objectives from the Scoping Requirements and the more specific 

evaluation criteria developed by DSE are presented in Table 4-3.  

 shows the relationship of the EES draft objectives to the legislative and policy 

framework. In many instances individual laws, policy, strategy, and plans may 

be relevant to multiple categories, and consequently Table 4-4 should be 

considered as illustrative of the key relationships relevant to the Project. 

Table 4-3 EES Scoping Requirements draft objectives and Project evaluation criteria 

EES Scoping Requirements Project evaluation criteria 

Economic objectives 

1 To avoid or minimise any adverse economic effects, 

and to facilitate beneficial economic outcomes, from 

establishing a Desalination Plant capable of 

producing up to 150 to 200 GL of water per year 

near Wonthaggi 

Economic effects on regional and national economies and 

infrastructure development state 

Effects on local and regional employment 

Impacts on productivity of existing agriculture land during 

construction and operation 

Need for ancillary investment in physical and social infrastructure 

Environmental objectives 

2 To ensure that performance criteria for construction 

and operation of Project infrastructure will optimise 

avoidance, mitigation and management of waste 

streams, consistent with the waste hierarchy and 

protecting beneficial uses 

Compliance with the waste hierarchy in the Environment 
Protection Act 1970 (Vic) and provisions of the Industrial Waste 

Management Policy (Prescribed Industrial Waste) as appropriate 

for management of solid and liquid waste streams 

Compliance with State Environment Protection Policy (Waters of 

Victoria) for management of liquid waste streams 

Compliance with State Environment Protection Policy (Prevention 

and Management of Contamination of Land) 2002 and Industrial 
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Table 4-3 EES Scoping Requirements draft objectives and Project evaluation criteria 

EES Scoping Requirements Project evaluation criteria 

Waste Management Policy (Waste Acid Sulfate Soils) No S125 

(August 1999) 

Compliance with Occupational Health and Safety (Major Hazards 

Facilities) Regulations 2000 (Vic) 

Extent and nature of ancillary impacts associated with 

management of solid and liquid waste including costs and 

transportation 

3 To ensure optimal energy efficiency and mitigation 

of greenhouse gas emissions associated with 

construction and operation of the Project, to 

minimise overall greenhouse gas emissions 

consistent with applicable policy 

Level of primary emissions 

Compliance with State Environment Protection Policy (Air Quality 

Management) 

Compliance with EPA PEM – Greenhouse Gas Emissions and 

Energy Efficiency demonstrating measures to use energy 

efficiency 

Offsets for 100 per cent of the electricity used in operating the 

Desalination Plant and Transfer Pipeline 

4 To avoid or minimise to the extent practicable 

adverse effects of Project construction and 

operational activities on marine waters and inland 

waterways, water resources and floodway function 

Effects on relevant (or applicable) beneficial uses under State 

Environment Protection Policy (Waters of Victoria) taking into 

consideration: 

 rate and volume of seawater intake 

 dilution rate and dispersal of the saline discharge 

 sedimentation and turbidity 

Effect on health of waterways 

5 To avoid or minimise to the extent practicable 

adverse effects on marine (aquatic) ecosystems 

associated with the intake of seawater or discharge 

of saline concentrate, including marine construction 

Effects on ecosystems including population dynamics and 

distribution 

Effects on protected species and areas of conservation 

significance including ecological character of: 

 Marine Protected Areas 

 Bunurong Marine National Park 

 Western Port Ramsar wetland site 

Effects of noise on marine fauna 

6 To avoid or minimise to the extent practicable 

adverse effects of Project construction and 

operational activities on species and ecological 

i i li d d h l d

Effects of construction and operation on protected species and 

ecological communities 

Consistency with the principles of the Native Vegetation 
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Table 4-3 EES Scoping Requirements draft objectives and Project evaluation criteria 

EES Scoping Requirements Project evaluation criteria 

communities listed under the Flora and Fauna 
Guarantee Act 1988 or EPBC Act, minimise impacts 

on other protected wildlife and indigenous species 

and communities, as well as address requirements 

of the Native Vegetation Management Framework 

Management Framework 

Effects on flora and fauna taking into account: 

 direct disturbance including habitat loss or fragmentation 

 off-site effects including dust, increased human presence, 

progressive habitat change, weed invasion and disease 

 river heath values of significant waterways 

 conservation values or sites or areas of scientific or other 

special conservation significance 

Social objectives 

7 To avoid or minimise to the extent practicable 

adverse effects of Project construction on Aboriginal 

and post-settlement cultural heritage, as well as 

palaeontologic and geomorphologic values 

Effects on identified Aboriginal and post-settlement cultural 

heritage places 

Effects on areas with scientific values taking into account: 

 distribution of geological strata 

 significant geomorphic features 

Effects on identified maritime heritage places 

8 To avoid or minimise to the extent practicable any 

adverse effects of Project construction on the 

character of significant landscapes, open space and 

recreation values 

Effects of siting of project components on the character of 

significant landscapes. 

Effects of siting of Project components on open space and areas 

with recreation values. 

Availability of design and landscape strategies to minimise the 

impact of the Project components on the significant landscapes, 

open space and areas with recreation values. 

Visual impact of the Project components on significant vantage 

points and important road corridors 

Consistency with objectives of Significant Landscape Overlays 

and Environmental Significance Overlays under relevant planning 

schemes. 

9 To avoid or minimise to the extent practicable 

adverse effects on residents’ and coastal users’ 

amenity due to noise, dust and related off-site 

effects during construction and operation of the 

project 

Compliance with State Environment Protection Policies and EPA 

guidelines for control of noise 

Conformity with EPA Environmental Guidelines for Major 

Construction Sites (1996) for management of dust associated 

with construction 

Compliance with State Environment Protection Policy (Air Quality 
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Table 4-3 EES Scoping Requirements draft objectives and Project evaluation criteria 

EES Scoping Requirements Project evaluation criteria 

Management) 

Identification of strategies for management of effects of dust on 

sensitive human receptors in proximity to works during 

construction of the Desalination Plant, Transfer Pipeline, and 

Power Supply infrastructure 

Traffic and road safety effects 

10 To avoid or minimise to the extent practicable 

adverse effects on social wellbeing, including the 

local availability of social infrastructure and housing, 

due to construction and operation of the 

Desalination Plant 

Effects of workforce during construction and operation on 

 social and community infrastructure 

 housing 

Effects on local and regional employment 

Effects of workforce interface with the regional community 

11 To avoid or minimise to the extent practicable 

adverse effects of project construction and 

operational activities on land uses, tourism, marine 

activities (including commercial and recreational) 

and physical infrastructure 

Effects of siting of project components on land use patterns 

Effects on physical infrastructure 

Effects on recreation activities and tourism during construction 

and operation of the Desalination Plant, including: 

 beach and coastal use 

 recreational fishing 

 ecotourism 

Effects on commercial fishing activities 

Effects on tourism and ecotourism during construction of the 

Project components 

Management Objectives 

12 To provide a transparent framework, with clear 

accountability, for managing environmental effects 

and risks associated with the Project to achieve 

acceptable outcomes 

Consistency of Environmental Management Framework with the 

international environmental management systems standard 

AS/NZS/ISO 14001 

Consistency of risk management framework with the Australian 

risk management standard AS/NZS 3640 

Transparency and accountability of the environmental 

Performance Requirements for the Project Company for Project 

delivery and managing environment affects and risks 
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Table 4-4 Relationship of EES draft objectives to legislation and policy framework 

Legislation and policy framework by category 

ESS draft objectives 
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Economic 

Economic effects          

Environmental 

Waste          

Energy and greenhouse gas 

emissions 

         

Water and waterways          

Marine ecosystems          

Species and ecological 

communities 

         

Social 

Aboriginal and post-

settlement cultural heritage 

         

Significant landscapes, open 

space and recreation values 

         

Residents’ and coastal users’ 

amenity 

         

Social wellbeing, including 

social infrastructure and 

housing 

         

Land uses, tourism, marine 

activities and physical 

infrastructure 
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Table 4-4 Relationship of EES draft objectives to legislation and policy framework 

Legislation and policy framework by category 

ESS draft objectives 
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Management 

Framework, for managing 

environmental effects and 

risks 

         

4.1.4 Principles of ESD and environmental protection 

In December 1992, the Council of Australian Governments endorsed the 

National Strategy for Ecologically Sustainable Development (NSESD) (Australian 

Government 1992) as the strategic framework to foster an ecologically 

sustainable approach to development across the nation. Ecologically sustainable 

development (ESD) principles have subsequently been embodied in the EPBC 

Act and in Victoria, in the Commissioner for Environmental Sustainability Act 
(2003), Our Environment Our Future – Victoria’s Environmental Sustainability 
Framework (Victorian Government 2005) and Environment Protection Act 

specifically in the context of environmental protection. 

Australia’s goal, core objectives and guiding principles for ESD, as expressed in 

the NSESD (Australian Government 1992), are set out as: 

  ESD goal: 

Development that improves the total quality of life, both now and in 
the future, in a way that maintains the ecological processes on which 
life depends. 

  Core objectives: 
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• To enhance individual and community wellbeing and welfare by 
following a path of economic development that safeguards the 
welfare of future generations. 

• To provide for equity within and between generations. 

• To protect biological diversity and maintain essential ecological 
processes and life-support systems. 

 

The principles of ESD as expressed in the EPBC Act and reflected in the 

principles of the EP Act are presented in Table 4-5.  

Table 4-5 Principles of ecologically sustainable development  

EPBC Act Environment Protection Act 

3A(a) Decision-making processes should effectively 
integrate both long-term requires the integration of 
economic, social and environmental considerations 
in decision making and short-term economic, 
environmental, social and equitable considerations. 

1B. Principle of integration of economic, social and environmental considerations 

1) Sound environmental practices and procedures should be adopted as a basis for 
ecologically sustainable development for the benefit of all human beings and 
the environment. 

2) This processes to improve community well-being and the benefit of future 
generations. 

3) The measures adopted should be cost effective and in proportion to the 
significance of the environmental problems being addressed. 

3A(b) If there are threats of serious or irreversible 
environmental damage, lack of full scientific 
certainty should not be used as a reason for 
postponing measures to prevent environmental 
degradation. 

1C. The precautionary principle 

1) If there are threats of serious or irreversible environmental damage, lack of full 
scientific certainty should not be used as a reason for postponing measures to 
prevent environmental degradation. 

2) Decision making should be guided by: 

a) A careful evaluation to avoid serious or irreversible damage to the environment 
wherever practicable; and 

b) An assessment of the risk-weighted consequences of various options. 

3A(c) The principle of equity – that the present 
generation should ensure that the health, diversity 
and productivity of the environment is maintained or 
enhanced for the benefit of future generations. 

1D. Principle of inter-generational equity 

The present generation should ensure that the health, diversity and productivity of 
the environment is maintained or enhanced for the benefit of future generations. 

3A(d) The conservation of biological diversity and 
ecological integrity should be a fundamental 
consideration in decision making. 

1E. Principle of conservation of biological diversity and ecological integrity 

The present generation should ensure that the health, diversity and productivity of 
the environment is maintained or enhanced for the benefit of future generations. 
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EPBC Act Environment Protection Act 

3A(e) Improved valuation, pricing and incentive 
mechanisms should be promoted. 

1F. Principle of improved valuation, pricing and incentive mechanisms 

1) Environmental factors should be included in the valuation of assets and 
services. 

2) Persons who generate pollution and waste should bear the cost of containment, 
avoidance and abatement. 

3) Users of goods and services should pay prices based on the full life cycle costs 
of providing the goods and services, including costs relating to the use of 
natural resources and the ultimate disposal of wastes. 

4) Established environmental goals should be pursued in the most cost effective 
way by establishing incentive structures, including market mechanisms, which 
enable persons best placed to maximise benefits or minimise costs to develop 
solutions and responses to environmental problems. 

 1G. Principle of shared responsibility 

1) Protection of the environment is a responsibility shared by all levels of 
Government and industry, business, communities and the people of Victoria. 

2) Producers of goods and services should produce competitively priced goods 
and services that satisfy human needs and improve quality of life while 
progressively reducing ecological degradation and resource intensity 
throughout the full life cycle of the goods and services to a level consistent 
with the sustainability of biodiversity and ecological systems. 

 1H. Principle of product stewardship 

Producers and users of goods and services have a shared responsibility with 
Government to manage the environmental impacts throughout the life cycle of the 
goods and services, including the ultimate disposal of any wastes. 

 1I. Principle of wastes hierarchy 

Wastes should be managed in accordance with the following order of preference- 

(a) avoidance; 

(b) re-use; 

(c) re-cycling; 

(d) recovery of energy; 

(e) treatment; 

(f) containment; 

(g) disposal. 

 1J. Principle of integrated environmental management 

If approaches to managing environmental impacts on one segment of the 
environment have potential impacts on another segment, the best practicable 
environmental outcome should be sought. 
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4.1.5 Application of ESD and environmental 
protection principles to the Project 

While each of the ESD principles has a degree of relevance to the Desalination 

Project, the key principles as set out in Table 4-5 are: 

• principle of integration of economic, social and environmental 

considerations 

• precautionary principle 

• principle of intergenerational equity 

• principle of conservation of biological diversity and ecological integrity 

• principle of wastes hierarchy. 

 

The discussion below shows how these principles have been applied to the 

Desalination Project throughout the Project development and environmental 

impact assessment process. 

Integration of economic, social and environmental 
considerations 

ESD requires the effective integration of long and short-term economic, social 

and environmental considerations in the decision-making process. In relation to 

the Desalination Project: 

 Economic, social and environmental factors have been considered in the 

development of the Project components, as described in Volume 1, 

Chapter 3. 

 EES investigations have responded to the EES Scoping Requirements 

(among other matters) and preparation of this EES, provides an integrated 

approach to assessment. 

 The risk assessment process has been integrated into the overall 

environmental impact assessment to ensure that economic, social and 

environmental issues are addressed and priorities for management are 

identified. 
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 DSE has formulated an EMF, as discussed in Volume 1 Chapter 10 that is 

informed by the Reference Project, and Variations, and by the outcomes of 

the environmental impact and risk assessment process. This ensures that 

measures implemented in the EMF are cost-effective and in proportion to 

the significance of the environmental concerns being addressed. 

Precautionary principle 

The precautionary principle, as defined in the EP Act, has two elements. 

The first is that if there is a threat of serious or irreversible environmental 

damage, lack of full scientific certainty (about that damage) should not be used 

as a reason for postponing measures to prevent environmental degradation. 

This requires the adoption of reasonable risk avoidance and mitigation measures 

for hazards that are not fully proven. This element of the principle does not 

refer to the need for full scientific certainty that damage will not occur. 

DSE has sought to lessen the uncertainty of the predicted Project outcomes by 

undertaking as many environmental investigations as is reasonably practicable 

to gain knowledge about the environmental characteristics and ecological 

interactions associated with the Marine Structures, Desalination Plant, Transfer 

Pipeline and Power Supply corridors. This knowledge has then been used to 

determine the potential environmental impacts of the Project and to formulate 

the Performance Requirements, which are aimed at ensuring that significant 

adverse environmental impacts do not occur during construction or operation  

of the Project. Consistent with the precautionary principle, a number of these 

management measures are directed at preventing potential environmental 

degradation even if there is uncertainty as to whether environmental 

degradation would occur. Examples of these measures include: 

• ongoing water quality sampling to inform analysis of effects on marine 

ecology 

• ongoing calibration and validation of marine hydrodynamic and biological 

modelling to inform impact assessments, final design and ongoing 

monitoring programs 

• geotechnical investigations along the Transfer Pipeline and Power Supply 

corridor and for the Desalination Plant to inform detailed design 

• ongoing flora and fauna surveys to address seasonality 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Chapter 4 EES Evaluation Framework 4-21

• ongoing cultural heritage investigations to inform the preparation of the 

Cultural Heritage Management Plans for the Project.  

 

The second element of the precautionary principle is the need for decision 

making to be guided by a careful evaluation to avoid serious or irreversible 

damage to the environment wherever practicable, and an assessment of the 

risk-weighted consequences of various options. 

The environmental impact assessment process for the Desalination Project EES 

fulfils this requirement, as the public process to assess and evaluate uncertainty 

of the environmental consequences is part of the Government’s decision-making 

process. 

Principle of equity 

The principle of equity aims to ensure that the present generation maintains or 

enhances the health, diversity and productivity of the environment for the 

benefit of future generations. This principle includes both intra-generational 

equity (within generations) and inter-generational equity (between generations). 

Intra-generational equity requires that the economic and social benefits of 

development are distributed among all members of the community. Inter-

generational equity requires that the development is managed so that the 

environment is maintained or enhanced, and future generations are not 

disadvantaged by long-term impacts of that development. 

This principle has been considered in the approach to the Desalination Project 

EES investigations by: 

• formulation of Project Requirements with outputs which are intended to 

minimise environmental impacts and ensure that the Project does not result 

in long-term adverse environmental outcomes 

• examining the short-term and long-term impacts and risk to the 

environment as a result of the Project through the environmental impact 

and risk assessment processes 

• assessing impacts on social sustainability as part of the social impact 

assessment. 
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Conservation of biological diversity and  
ecological integrity 

Preserving biological diversity and ecological integrity requires that ecosystems, 

species and genetic diversity be maintained. The consideration of this principle 

is central to the marine and terrestrial ecological investigations for the 

Desalination Project, and the overall environmental impact and risk assessment 

processes that underpin this EES. 

Key issues concerning biological and ecological impacts have been taken into 

account in the Project development process to design out risk of impact to the 

ecological environment, and then identify management and mitigation 

measures, monitoring programs and contingency plans throughout all stages of 

the proposed works to provide the best practicable outcome for the immediate 

and wider environment. 

Consistent with the precautionary principle, risk management has been applied 

to biodiversity conservation and management by considering both risk and 

uncertainty. The Biodiversity Strategy (Victorian Government 1997, Victoria's 
Biodiversity Strategy - Sustaining our Living Wealth) states that risk refers to 

events of known probabilities and that uncertainty refers to situations where 

less is known and probabilities cannot be assessed. In this context, ‘risk’ is used 

to cover uncertainty. In this EES, the risk assessment process embraces both 

risk and uncertainty in the process of analysing environmental risk. Uncertainty 

is acknowledged in the environmental impact investigations, particularly in 

relation to hydrodynamic modelling and ecological processes. Uncertainty is also 

considered in the formulation of measures to manage residual risks in the EMF 

and through the Performance Requirements. 

Wastes hierarchy 

The principle of wastes hierarchy states that wastes should be managed in 

accordance with the following order of preference: avoidance, re-use,  

re-cycling, and recovery of energy, treatment, containment, and disposal.  

The management of waste streams for the Reference Project is discussed in 

detail in the Works Approval Application. 
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The Performance Requirements for both the construction and operation of the 

Desalination Project require that this hierarchy is considered and aims to 

minimise waste generation through adoption of best practice waste avoidance, 

minimisation and disposal procedures. 

4.2 Application of best practice 

A consistent requirement of the EP Act regulatory framework is the 

implementation of best practice. Relevant SEPPs and Waste Management Plans 

require adoption of best practice to facilitate the protection of the beneficial 

uses of the receiving environment from the potential risk posed by emissions. 

Several SEPPs require the application of environmental best practice to certain 

activities including those requiring works approval. Best practice is defined in 

SEPP (Waters of Victoria) and SEPP (Air Quality Management) as ‘the 

combination of techniques, methods, processes or technology used in an 

industry sector or activity that demonstrably minimises the environmental 

impact of that industry sector or activity’.  

The Scoping Requirements for the EES refer explicitly to this definition in the 

context of its recommendation that the project evaluation criteria take account 

of ‘best practice techniques and technologies available within relevant sectors of 

activity’. They also acknowledge that ‘in making decisions in relation to best 

practice, practicability is a relevant consideration’.  

Best practice encompasses consideration of resource usage and emissions to 

segments of the environment as part of environmental impact. Whilst best 

practice is a driver for limitation of environmental impacts, it is accepted that 

there may be a trade-off in the interests of overall environmental benefit for 

example, considering the relative benefits of minimising resource use and 

minimising local air emissions. Best practice also takes account of what is 

practicable, taking into account project and site specific factors as well as 

commercial or financial factors. 

While the use of leading technology is a key element of best practice, there is a 

need to incorporate other management processes such as systems and 

procedures to affect best practice.  
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In consideration of the above and the Act’s principle of integration of economic, 

social, and environmental considerations, best practice measures should be in 

proportion to the significance of a potential environmental risk of the project for 

which a particular measure is adopted. 

The Works Approval Application explains how the process used to identify and 

sieve concepts fits into the best practice approach. It also sets out project-

specific best practice design, construction and operational objectives and 

requirements for the Desalination Plant. Best practice considerations have been 

taken into account in relation to: 

• location of the intake and outlet structures 

• selection of seawater intake systems for the Desalination Plant 

• concentrate outlet system 

• design of the pre-treatment system including the processes available to 

treat seawater and also recover energy 

• management of pre-treatment wastewater including disposal to landfill and 

discharge to the ocean 

• evaluation of power supply options 

• chemical use during operation of the Plant. 

 

In addition, best practice solutions for elements listed above have been 

considered in terms of being combined in a number of different ways to achieve 

the required outcomes of the desalination process. In other words, a number of 

possible ‘treatment trains’ have been assessed in the Works Approval Application 

to demonstrate a holistic approach to evaluation of best practice.  

4.3 Approach to environmental impact and  
risk assessment 

4.3.1 Approach to EES investigations 

The issues that were identified by DSE for EES investigations have taken into 

account: 

• the environmental matters set out in the EES Scoping Requirements 
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• the EPBC Act controlling actions nominated by the Commonwealth  

for the Project 

• legislative and policy obligations as set out in the Evaluation Framework 

• the matters identified in the initial information gathering stage of the risk 

assessment for the EES Referral 

• analysis of the outcomes during the preliminary stages of the risk 

assessment and impact assessment which highlighted where further work 

was required in the specialist investigations 

• discussions with the IEG, the TRG and other government agencies and 

other key stakeholders including land owners throughout the preparation of 

the EES 

• peer review undertaken for specific technical investigations. 

4.3.2 Approach to field investigations 

The EES presents sufficient data, analysis and opinion to asses the potential 

environmental effects of the Project. However on a limited number of matters, 

further investigations will be undertaken to inform further assessment, decision-

making and detailed design by the Project Company. 

The PPP character of the Project has also shaped the way the field 

investigations for the EES have been conducted, especially when the Project has 

four components, which could be potentially be delivered in a variety of forms 

using different technologies or following different alignments.  

Field studies have focussed intensely on the plant site and marine area in which 

the Marine Structures will be located. This focus reflects the certainty of the 

envelope location, the sensitivity of the marine and coastal environment, the 

intensity of the proposed construction activity and the longevity of the 

operational impacts of the Project as a result of the continuous intake of 

seawater and discharge of saline concentrate to ocean.  
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In relation to the Transfer Pipeline where the certainty of the form of 

component is high and the certainty of the alignment is high, field studies have 

been conducted within a 400-metre wide corridor along the approximately 85-

kilometre alignment based on areas of sensitivity identified through desktop 

survey and topographically significant features such as floodplains and roadway 

and waterway crossings. More detailed analysis has occurred within the 

proposed easement. 

For the Power Supply, where the final form of component is less certain, field 

studies have been more targeted and prioritised to sensitivity areas identified 

through desktop survey.  

4.3.3 Performance Requirements 

As set out in Chapter 1, the Project Company must comply with Performance 

Requirements (PRs), which in their final form are intended to specify the 

Government’s requirements of Project performance and will be translated into 

contractual obligations. In relation to environmental matters, these PRs respond 

to the EES draft evaluation objectives and the Project specific performance 

criteria set out earlier in this chapter. 

The PRs (as ultimately resolved from the outcomes of the environmental 

assessment processes) will be used: 

• to assess the capacity of a bid project to perform in accordance with the PR 

and the level of that performance 

• to inform the contractual requirements for performance by the  

Project Company. 

 

The final PRs will be used contractually to ensure the highest commitment  

by the Project Company to mitigation and avoidance strategies. These 

commitments will be embodied in the Project Agreement and will be 

implemented as part of the construction and operation of the Project. 
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4.4 Overview of the risk assessment process 

A detailed explanation of the risk assessment process for the Desalination 

Project is provided in Maunsell (2008) EES Risk Assessment. This report is 

included as Technical Appendix 6. The risk assessment is a transparent process, 

with clear accountabilities, for identifying, analysing, evaluating and managing 

the environmental risks associated with the Desalination Project. 

The risk assessment process relevant to the project component has been 

applied across all EES assessment areas with the exception of the greenhouse 

gas and visual assessments. The greenhouse gas assessment applies a 

structured accounting methodology, and the visual assessment adopts a location 

specific sensitivity analysis for assessment of impacts. In both cases these 

approaches are considered more appropriate than the risk framework for these 

specialist assessments. 

The scope of the risk assessment included the construction and operational risks 

of the Desalination Project in relation to social, environmental and economic 

values on both a local and regional scale.  

The risk assessment process was designed to: 

• address risk assessment requirements specified in the EES Scoping 

Requirements 

• heighten confidence and provide rigour for decision making and planning 

• incorporate knowledge from specialists and team leaders across the project 

disciplines and inform refinement of the Reference Project 

• enable prioritising of risks and interactions, identification of controls and 

proactive management and mitigation of risks to the extent practicable 

• adhere to the Australian Standards AS 4360 - Risk Management. 

 

The risk assessment adopts the approach of the Australian/New Zealand 

Standard: Risk Management (AS/NZS 4360:2004) (Standards Australia and 

Standards New Zealand 2004), although this is not required under the Scoping 

Requirements. Figure 4-2 shows the structured and iterative process set out in 

the AS/NZS 4360:2004 approach. 
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Figure 4-2 Risk assessment process AS/NZS 4360:2004 

 
 

Table 4-6 shows how the Desalination Project risk assessment process has 

applied the elements of AS/NZS 4360:2004. 
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Table 4-6 Conformance with risk assessment standard AS/NZS 4360:2004 

Risk assessment requirement Actions during Desalination Project risk assessment 

Communicate and consult 

- with stakeholders at each stage of the 

process 

 Identification and engagement of stakeholders 

 Defining stakeholder values 

 Consideration of issues and concerns arising from community 

consultation 

Establish the context 

- in which the analysis will take place, 

establish evaluation criteria, and define the 

structure of the risk analysis 

 Review of EES Scoping Requirements 

 Development of conceptual marine ecological models assisting to identify 

cause and effect pathways 

 Defining project boundaries and scope 

 Development of consequence and likelihood tables with input from 

technical specialists 

 Development of the Reference Project 

Identify, analyse and evaluate risks 

- when, where, why and how risk events 

could occur 

- identify existing controls, evaluate 

consequences and likelihoods to determine 

levels of risk 

 Engagement of technical specialists to address the matters specified in 

the EES Scoping Requirements 

 Risk identification through cross-disciplinary approach involving technical 

and engineering team and technical specialists 

 Specialist input used to assign consequence and likelihood levels and 

determine risk ratings 

 Establishment of a Risk Register 

Treat risks 

- develop and implement specific strategies 

for increasing benefits and reducing 

potential costs 

 Technical specialist recommendations to reduce the risk of significant 

adverse effects 

 Design modifications to the Reference Project 

 Development of Performance Requirements for the EMF 

Monitor and review 

- monitor the effectiveness of all the steps in 

the risk management process, assess 

changing circumstances 

 Identification of information gaps leading to further investigations as EES 

development progressed 

 Cross-discipline review of risk ratings undertaken through project risk 

workshops 

 Use of peer reviewers to interrogate the findings of technical specialists 

in some subject areas 
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4.4.1 Key risk assessment concepts 

Defining Risk 

Risk is defined in the standard as the chance of something happening that will 

have an impact on objectives. A risk can be specified in terms of an event or 

circumstance and the consequences that may flow from it. Risk is measured  

in terms of a combination of: 

• the magnitude of potential consequences of the event 

• the likelihood of the consequences occurring. 

Risk identification 

Risk identification involves identifying potential interactions between the 

Desalination Project and assets, values and uses requiring protection.  

Based on the main Project components and associated construction and 

operations activities, project activity and effect pathways were documented. 

Risk identification involved the following: 

• review of the matters specified in the EES Scoping Requirements  

• review of the risk assessment undertaken for the EPBC Act initial referral 

prepared for the Project 

• review of the matters specified in the EPBC Act controlling provisions for 

the Project 

• consideration of issues and concerns raised by stakeholders 

• risk workshops and team meetings involving the project team leaders, 

project teams and technical specialists 

• expert advice of the technical specialists regarding project activity and 

effect pathways arising from the Project components and associated 

activities 

• documenting risk pathways in the Risk Register. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Chapter 4 EES Evaluation Framework 4-31

Quantifying likelihood and consequences 

One of the key aims of the risk assessment process was to ensure a consistent 

assessment of consequence and likelihood across the broad range of specialist 

areas relevant to the Project. To achieve this, Consequence and Likelihood 

Tables were developed. 

The Consequences Table contains descriptors to guide technical specialists when 

assigning consequence levels to a risk event. Three key factors were used to 

formulate consequence descriptors. These were size (magnitude), area affected 

(spatial scale) and time (as a recovery period), as shown in Table 4-7.  

Table 4-7 Rationale for Consequences descriptors 

Consequence level Negligible Minor Moderate Major Extreme 

Size (magnitude) Minimal impact Low impact Medium impact High impact Very high 

impact 

Localised 

area 
     

Area scales 

applicable: Regional 

area 

 
    

Time Within natural 

variability 

Functional 

recovery within 

less than 1 year 

Functional 

recovery within 

1 to 5 years 

Functional 

recovery within 

5 to 10 years 

Functional 

recovery, if at 

all, greater than 

10 years 

 

For the purposes of the risk assessment the localised area is defined as either: 

• the terrestrial environment affected by the project footprint or within the 

boundary of the property owned by the State 

• the marine environment within two kilometres along the shore from the 

inlet and outlet points and up to two kilometres off the coast. 

 

The regional area is defined as either: 

• the terrestrial area outside the localised area 
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• the marine environment of the southern coast of Victoria. 

 

The Consequence Table is shown in Table 4-8. It was developed using 

qualitative descriptions for different consequence types and levels. The top 

row of the Consequences Table is divided into a series of columns of increasing 

consequence magnitude. Each category has been given a qualitative 

consequence level (negligible, minor, moderate, major and extreme). 

A generic qualitative description is shown for each level is shown. 

The generic qualitative descriptions describe not only the level of impact 

but also how widely the impact could be felt (i.e. number of individuals or 

communities affected). 

It is important to note that the consequence levels were assigned from a 

localised and regional area perspective and do not necessarily accord with the 

perception of consequence to an individual. For example, a severe impact from 

the perspective of an individual landowner may be considered to be a modest 

consequence in the context of the region. 

A consequence level was assigned after taking into account project controls  

that would be in place to reduce risk. Project controls are defined as existing 

processes, policies, devices, practices or other actions that are in place to 

minimise the negative impact of Project activities. For the Project the controls 

included the requirements of applicable legislation and policy operating 

procedures required for equipment and machinery and the design features of 

the Reference Project. It should be noted that the risks as assessed do not take 

into account all Performance Requirements as these were developed from the 

iterative risk and impact assessment process. Accordingly, lower risk outcomes 

would result with the implementation of all Performance Requirements. 

The Consequences Table also facilitates analysis of escalating consequences 

where, for example, the consequential impacts on ecosystems is rated minor, 

moderate or major according to the predicted length of time it will take the 

asset to recover (less than one year, one to five years, or five to ten years). 

Credible worst case consequence considers the range of possible outcomes 

and the mode (most common outcome), and conservatively assigns a rating. 
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Table 4-8 Consequence table  

Consequence Level Negligible Minor Moderate Major Extreme 

Category 

Sub 

Category 

Minimal impact 

in a localised 

area within 

natural 

variability 

Low impact in a 

localised or 

regional area with 

a functional 

recovery within 

less than 1 year 

Medium impact 

in a localised or 

regional area 

with a functional 

recover of 1 to 5 

years 

High impact in a 

localised or 

regional area 

with a functional 

recovery within 5 

to 10 years 

Very in a 

regional area 

with functional 

recovery in 

greater than 10 

years if at all 

Ecosystem 

Function 
Alteration or 

disturbance to 

ecosystem 

interactions in 

the localised 

area, if any, 

unlikely to be 

detectable and 

within expected 

natural 

seasonal 

variation/ 

occurrence 

Alteration or 

disturbance to 

ecosystem 

interactions in the 

localised area or 

regional area, 

may be 

detectable but 

within expected 

natural annual 

variation/ 

occurrence 

 

Functional 

recovery within 

less than 1 year 

Alteration or 

disturbance to 

ecosystem 

interactions in 

the localised 

area or regional 

area, detectable 

but within 

expected natural 

short-term 

variation/ 

occurrence 

 

Functional 

recovery within 1 

to 5 years 

Alteration or 

disturbance to 

ecosystem 

interactions in 

the localised area 

or regional area, 

detectable and 

beyond expected 

natural variation/ 

occurrence 

 

Functional 

recovery within 5 

to 10 years 

Alteration or 

disturbance to 

ecosystem 

interactions in 

the regional 

area, 

substantially 

beyond 

expected natural 

variation/ 

occurrence to 

irreversible 

 

Functional 

recovery in 

greater than 10 

years if at all 

Environmental 
Fauna and 
Flora 
Communities 
and Species 

 

Loss of 

individuals not 

apparent and 

without 

reduction in 

localised 

population 

viability 

(e.g. mortality 

likely to be no 

greater than 

population 

experiences 

within natural 

annual 

variability) 

Loss of small 

number of 

individuals 

without reduction 

in viability of 

population in the 

localised area or 

regional area 

(e.g. mortality 

likely to be no 

greater than 

population 

experiences 

within natural 

annual variability) 

 

Functional 

recovery within 

less than 1 year 

Loss of 

individuals leads 

to reduction in 

viability of 

population in the 

localised area or 

regional area  

 

Functional 

recovery within 1 

to 5 years 

 

Loss of large 

number of 

individuals leads 

to a high impact 

on populations in 

the localised area 

or regional area  

 

Functional 

recovery within 5 

to 10 years 

 

Long-term 

impact on 

populations in 

the regional 

area that may 

not be 

recoverable 

 

Functional 

recovery in 

greater than 10 

years if at all 
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Table 4-8 Consequence table  

Consequence Level Negligible Minor Moderate Major Extreme 

Aboriginal 

Heritage 

Sites 

No measurable 

impact on 

indigenous 

heritage sites in 

the Project area 

Partial removal of 

one or more 

indigenous 

archaeological 

sites of low 

significance 

Complete or 

partial 

disturbance to 

between one 

and five 

indigenous 

archaeological 

sites of low to 

moderate 

significance 

Complete or 

partial 

disturbance to 

six or more 

indigenous 

archaeological 

sites of low-

moderate 

significance 

Complete or 

partial 

disturbance to 

one or more 

indigenous 

archaeological 

sites of high 

significance 

Historical 

Heritage 

Sites 

No measurable 

impact on 

historical 

heritage sites 

Detectable impact 

to State or 

Commonwealth 

significant site 

with heritage 

values remaining 

largely intact 

Partial reduction 

in heritage value 

intrinsic to State 

or 

Commonwealth 

significant site 

Substantial 

reduction in 

heritage value 

intrinsic to State 

or 

Commonwealth 

significant site 

Complete loss of 

heritage value 

intrinsic to State 

or 

Commonwealth 

significant site 

Maritime 

Heritage 

Sites 

No measurable 

impact on 

maritime 

heritage sites 

Detectable impact 

to State or 

Commonwealth 

significant site 

with heritage 

values remaining 

largely intact 

Partial reduction 

in heritage value 

intrinsic to State 

or 

Commonwealth 

significant site  

Substantial 

reduction in 

heritage value 

intrinsic to State 

or 

Commonwealth 

significant site 

Complete loss of 

heritage value 

intrinsic to State 

or 

Commonwealth 

significant site 

Social 

Amenity 

(Physical 

Factors, e.g. 

Noise, Air 

and Water) 

Temporary 

localised 

impacts on 

amenity – no 

lasting effects 

Short term 

impacts on 

amenity to the 

localised area or 

regional area 

 

Functional 

recovery within 

less than 1 year 

Impacts on 

amenity to the 

localised area or 

regional area 

that negatively 

alter perceptions 

of the area 

 

Functional 

recovery within 1 

to 5 years 

Impacts on 

amenity to the 

localised area or 

regional area 

that significantly 

negatively alter 

perceptions of 

the area 

 

Functional 

recovery within 5 

to 10 years 

Amenity of the 

regional area 

permanently 

negatively 

altered 

 

Functional 

recovery in 

greater than 10 

years if at all 
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Table 4-8 Consequence table  

Consequence Level Negligible Minor Moderate Major Extreme 

 Recreation Temporary and 

localised 

impacts on 

recreation – no 

lasting effects 

Short term 

impacts on 

recreational 

activities within 

the localised area 

or regional area 

 

Functional 

recovery within 

less than 1 year 

Impacts on 

recreational 

activities within 

the localised 

area or regional 

area that 

negatively 

impact on access 

to recreation 

opportunities 

and/or 

participation 

rates 

 

Functional 

recovery within 1 

to 5 years 

Impacts on 

recreational 

activities within 

the localised area 

or regional area 

that significantly 

negatively impact 

on access to 

recreation 

opportunities 

and/or 

participation 

rates 

 

Functional 

recovery within 5 

to 10 years 

Access to 

recreational 

activities within 

the regional 

area 

permanently 

reduced. 

Functional 

recovery in 

greater than 10 

years if at all 

Economic 

Tourism Limited & short-

term reduction 

in tourist 

visitation not 

outside usual 

variation 

 

No significant 

impact on 

tourism 

businesses 

Region still 

seen as 

attractive place 

to visit 

 

No recovery 

necessary 

Short-term 

reduction in 

tourism use.  

 

Recovery within 

less than 1 year 

Reduction in 

tourism use  

 

Recovery within 

1 to 5 years  

Large reduction 

of tourism uses 

 

Business viability 

compromised 

across wide 

range of sectors 

with substantial 

business failure 

in both direct 

and flow-on 

sectors 

 

Recovery within 

5 to 10 years 

Permanent loss 

of iconic tourism 

assets of 

regional 

significance  

 

Large flow-on 

effects to 

supporting 

businesses 

 

Functional 

recovery in 

greater than 10 

years if at all 
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Table 4-8 Consequence table  

Consequence Level Negligible Minor Moderate Major Extreme 

Commercial 

Fishing 

Limited & short-

term reduction 

in activity 

within the 

localised area 

 

No significant 

impact on 

businesses 

 

No recovery 

necessary 

Short-term 

reduction in 

commercial 

activity, in the 

localised area or 

regional area 

 

Functional 

recovery within 

less than 1 year 

Reduction of 5 - 

30 per cent in 

sustainable yield 

of the fishery in 

the localised 

area or regional 

area 

 

Functional 

recovery within 1 

to 5 years 

 

Reduction of 30 - 

90 per cent in 

sustainable yield 

of the fishery in 

the localised area 

or regional area 

 

Functional 

recovery within 5 

to 10 years 

 

Commercial 

fishing 

completely & 

permanently 

prohibited or 

destroyed in the 

regional area 

 

Functional 

recovery in 

greater than 10 

years if at all 

 

Labour 

Markets 

Limited & short-

term impact on 

labour markets.  

No significant 

impact on 

business 

operations. 

 

No recovery 

necessary. 

Short-term 

reduction in 

available local 

labour 

 

Functional 

recovery within 

less than 1 year 

Medium-term 

reduction in 

available local 

labour 

 

Functional 

recovery within 1 

to 5 years 

Large reduction 

in available local 

labour 

Business viability 

compromised 

across wide 

range of sectors  

 

Functional 

recovery within 5 

to 10 years 

Permanent loss 

of local labour 

 

Large flow on 

effects to local 

businesses 

 

Functional 

recovery in 

greater than 10 

years if at all 

 

The Likelihood guide in Table 4-9 was applied across all of the technical 

investigations and event types to ensure consistency of likelihood estimates 

across all kinds of risk, and it was assumed that management and mitigation 

measures would be implemented. 

Where there was substantial uncertainty in an estimate of likelihood, a higher, 

more conservative estimate of likelihood was made. The nature of the 

uncertainty was then incorporated in the environmental impact assessments. 
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Table 4-9 Likelihood guide for EES risk assessment 

Likelihood Description 

Rare Highly unlikely to occur but theoretically possible 

Unlikely May occur within the life of the Project 

Likely Likely to occur more than once during the life of the proposed development 

Almost 

certain 

Very likely to occur within a 12-month timeframe. Includes planned activities. Environmental, social and 

economic description includes the period during construction 

Certain Will occur as a result of the Desalination Project construction and/or operations 

 

Together the consequence and likelihood were combined to arrive at a risk 

rating, using the matrix shown in Table 4-10. The effect of applying the risk 

matrix is that a risk that is rare but would have extreme consequence if it did 

occur is allocated a high risk rating. A risk that is certain and has only a 

moderate consequence is also allocated a high risk rating. It is therefore 

necessary to consider the impact pathway both in terms of consequence and  

its likelihood for the development of potential management and mitigation 

measures in response to significant risks. 

However, the risk matrix automatically designates any risk that is ‘likely’ as 

being ‘medium’ or higher unless its consequence is ‘negligible’. While this 

ensures that likely risks are given appropriate prominence in the impact 

assessment and that remote risks with major (or above) consequences are 

appropriately recognised and managed to ensure that they do not eventuate, 

the risk ratings should not be confused with the outcomes of the impact 

assessment, which consider the likely impacts of the Project and focus on 

consequence. 
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Table 4-10 Risk Assessment Matrix 

Consequences 

Likelihood 

Negligible Minor Moderate Major Extreme 

Rare 
 

Low Low Low Medium High 

Unlikely 
 

Low Low Medium Medium High 

Likely 
 

Low Medium Medium High High 

Almost certain 
 

Medium Medium High High Critical 

Certain 
 

Medium Medium High Critical Critical 

Dealing with uncertainty 

Risk is a concept used to describe events that could occur, and for which the 

range of potential impacts cannot be accurately predicted. By definition there  

is always inherent uncertainty associated with the estimation of risk. Uncertainty 

in estimation of risk may be due to uncertainty around the magnitude of the 

potential consequences or uncertainty related to the event occurring. 

Uncertainty can result from a lack of historical information, uncertainty in 

scientific knowledge, natural variability, or uncertainty due to assumptions 

inherent in technical models or calculations. In assessing and measuring 

uncertainty, the nature and validity of assumptions must be taken into account. 

Due to concurrent development of the Reference Project with the risk 

assessment process, and because the Reference Project is only one potential 

project outcome, available information was limited for some aspects requiring 

assessment. A conservative approach was therefore used to rate the risks 

associated with the project activities to address uncertainty in relation to 

consequence and likelihood levels.  
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4.4.2 Relationship between risk assessment and 
environmental impact assessment 

Impact assessment studies were conducted concurrent with the risk assessment 

process. As the studies progressed, new or additional information was fed into 

the iterative risk assessment process. There are a number of ways that the 

iterative risk assessment process has contributed to the overall impact 

assessment. These are described below. 

The Project’s technical specialists used the risk assessment as a tool to identify 

potentially significant risk events for more detailed assessment. The process 

enabled risk events that posed relatively high levels of risk to be prioritised from 

those that involved lower levels of risk or were easily managed. The impact 

assessment takes a detailed account of existing conditions, based on desktop 

and investigative work and focuses intently on the cause and effect pathways 

identified in the risk assessment. The impact assessment verifies that a pathway 

exists, considers and evaluates the measures available to mitigate the effect, 

reviews the probability of the effect materialising through the pathway, and 

determines the probable net impact from that pathway. 

All risks identified in the risk assessment were considered in the impact 

assessment. As the impact assessment was also used to define or refine the 

consequence and likelihood components of the risk analysis, some of the 

conclusions in the technical investigations presented in the Technical Appendices 

to this EES are expressed in the language of risk. However, this occurs in a 

minority of cases and, where it does, a conservative approach has been applied 

to the consequence rating in the risk assessment, which is then taken to be the 

relevant rating for the impact assessment. 

The predominant purpose of the impact assessment is to draw conclusions,  

on balance, as to the likely impacts of the project in the context of existing 

conditions and measures that are available to mitigate its likely impacts.  

The impact assessment chapters focus on the risks with a rating of medium or 

higher, with some distinction given to the likelihood of the impact pathway 

occurring. These risks are summarised in the sections below. A limited 

discussion of risks with a low rating is also provided to address issues raised 

during community consultation for the EES. 
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The risk assessment was used as a means to inform the development of the 

Reference Project including potential management and mitigation measures in 

response to significant risks. This iterative approach resulted in a number of 

updates to the Reference Project during the EES development. 

The risk assessment facilitated an integrated approach to impact assessment by 

enabling detailed interaction between the technical and engineering and 

planning and environmental project teams. It also highlighted the overlap or 

interdependence between technical disciplines. 

The risk assessment informed the development of the EMF consistent with the 

requirements of ISO 14001. Performance Requirements have been established 

within the EMF to address the key risk issues identified. 

A large number of specialist investigations were conducted in relation to the four 

main project components. Building upon the risk assessment, and in response to 

the EES Scoping Requirements, these studies: 

• establish whether particular project hazards could pose a significant risk of 

adverse environmental effects 

• provide an analysis, supported by relevant scientific and technical 

information, of the potential consequences and likelihood of adverse effects 

• identify opportunities to either avoid or mitigate particular project hazards 

or to manage or offset adverse effects to potentially acceptable levels 

• assess the significance of likely environmental effects in the context of 

applicable legislation and policy, including the principles of ecologically 

sustainable development and environment protection 

• identify, describe and analyse the relevant environmental impacts of the 

Desalination Project. 

 

By addressing the above steps, the technical investigations enable an overall 

evaluation of the Desalination Project against the draft EES objectives and DSE’s 

Project evaluation criteria (set out in Table 4-3) ensures that the proposed 

Performance Requirements provide appropriate measures to achieve 

environmental protection outcomes. 
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4.4.3 Assessment of Variations and Options  

As the Reference Project was only one of a number of solutions that could meet 

the Performance Requirements for the Project, the risk and impact assessment 

contemplates other possible project designs and technologies. Sensitivity 

analysis was used to deal with the uncertainty of Variations that could occur and 

be adhered to the Reference Project. 

The mechanism used for sensitivity analysis to account for Variations and 

Options entailed: 

• determining the common parameters of the component configurations 

being considered including the type of environments, activities, controls, 

mitigation and management plans. 

• identifying the unique parameters (types of environments, controls, 

mitigation and management plans), risk and impacts specific to the 

Reference Project, and Variations and Options 

• developing effective design envelopes to accommodate the differences 

between the Reference Project, and Variations and Options 

• performing the risk assessment based on the identified design envelopes 

for the Reference Project, Variations and Options. 

 

The purpose of sensitivity analysis for the risk assessment was to provide a 

considered view of alternate solutions in the risk assessment, taking into 

account uncertainties in the final project specifications. 

In the absence of definitive scientific information, the specialists in the risk 

assessment assumed a more conservative value for consequence and likelihood 

of risk events. This approach effectively allows for uncertainty in the likelihood 

and consequence of risk events through the caution incorporated into the 

assigned risk level. For this reason, sensitivity analysis was conducted only for 

those areas of uncertainty where the predicted effects or risk events could 

plausibly reach an even greater order of magnitude than the already 

conservative estimates. 
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4.5 Conclusion 

By application of the risk assessment methodology, conduct of the impact 

assessment, evaluation against the draft EES Evaluation Objectives, and 

specification of the Project Requirements, the EES has sought to provide a 

comprehensive risk based account of potential environmental impacts of the 

Project in the context of the over-riding social and economic objective of 

securing Victoria’s future potable water supply. 
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5 Summary of environmental effects 

The Project has been assessed in relation to draft evaluation objectives 

articulated in the Victorian Desalination EES Project Scoping Requirements.  

The draft evaluation objectives specify the desired outcomes for the Project in 

relation to environmental, social and economic aspects. The assessment of 

environmental effects of the Project has been guided by these objectives and 

informed by specialist investigations. The findings of the assessments in relation 

to environmental evaluation objectives are summarised in this chapter. 

5.1 Introduction 

The assessment of environmental effects for the Desalination Project has been 

conducted through a risk-based approach. The aims of the risk assessment are 

to provide a transparent framework with clear accountabilities for identifying, 

summarising and managing the environmental risks and interactions associated 

with the Project.  
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This chapter provides a summary of the environmental risks and impacts that 

have been detailed in the EES for each Project component: Marine Structures, 

Desalination Plant, Transfer Pipeline and Power Supply. Environmental risks and 

impacts are summarised and reference is made to the component volumes 

where detailed discussion is provided and applicable Performance Requirements 

are identified. This chapter focuses on the impacts assessed as medium or 

above, which are considered the key environmental impacts. Impacts assessed 

as low through the impact and risk assessment process are summarised in the 

applicable component volumes and detailed in the Technical Appendices. 

Although these activities and their potential environmental impacts have been 

addressed during the impact assessment process, these potential impacts are 

considered a lower priority than medium or high environmental risks. 

5.2 Marine Structures 

The Desalination Project would require permanent placement of Marine 

Structures to intake seawater and discharge the saline concentrate from the 

desalination process to the marine environment. For a fully operational  

200 gigalitre per annum Desalination Plant, the seawater intake will remove  

480 gigalitres per year of seawater and the outlet will exude 280 gigalitres per 

annum of saline concentrate. The Marine Structures would be located offshore 

and connected to the Desalination Plant via underground tunnels.  

5.2.1 Construction risks and impacts 

A risk assessment was conducted for the Variations as well as the Reference 

Project and impacts on the marine environment are applicable to these 

Variations. Construction risks and potential impacts for the Variations – multiple 

smaller conduits, passive screens at the intake head, pipeline diffuser and 

alternate locations for the Marine Structures (low profile reef or sand) – are 

considered to be similar to the Reference Project and are discussed below  

where applicable.  
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Table 5-1 Summary of marine environmental risks during construction rated medium and higher 

Activity Impact pathway 

C
on

se
qu

en
ce

 

Li
ke

lih
oo

d 

R
is

k 

Marine biota and ecosystems 

Seabed clearing Removal or damage of reef habitat Moderate Certain High 

Use of chemicals and 

hydrocarbons 

Small chemical/hydrocarbon spill or incident impacting on 

marine biota and ecosystems 

Minor Almost 

certain 

Medium 

Seabed clearing Removal or damage of sandy habitat Moderate Likely Medium 

Seabed clearing Destruction of or disturbance to significant reef species Moderate Likely  Medium 

Use of air guns Noise and vibration impacting on fish Moderate Likely Medium 

Use of air guns Noise and vibration impacting on smaller toothed cetaceans, 

mammals and sea birds 

Minor Likely Medium 

Pile driving Noise and vibration impacting on fish Moderate Likely  Medium 

Geophysical surveys Noise and vibration from seismic surveys other than air guns 

impacting on fish 

Minor Likely Medium 

Production of drilling 

spoil 

Release of spoil at the drill site impacting on benthic reef biota 

and ecosystems 

Minor Likely Medium 

Production of drilling 

spoil 

Disposal of spoil at a selected oceanic location impacting on 

marine biota and ecosystems 

Minor Likely Medium 

Movement of marine 

vessels 

Introduction of flora and fauna pests and diseases from 

marine vessels impacting on marine species 

Major Unlikely Medium 

Use of construction 

divers 

Introduction of abalone disease impacting on abalone 

communities 

Major Unlikely Medium 

Use of chemicals and 

hydrocarbons 

Medium or significant chemical/hydrocarbon spill or incident 

impacting on water column, intertidal marine biota and marine 

ecosystems  

Moderate Unlikely Medium 

Increased access to 

Williamsons Beach 

People accessing Williamsons Beach impacting on threatened 

fauna 

Moderate Unlikely Medium 

Use of chemicals and 

hydrocarbons 

Medium or significant chemical / hydrocarbon spill or incident 

impacting on the marine park 

Major Rare Medium 
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Table 5-1 Summary of marine environmental risks during construction rated medium and higher 

Activity Impact pathway 

C
on

se
qu

en
ce

 

Li
ke

lih
oo

d 

R
is

k 

Human health and safety, access and visual amenity 

Movement of marine 

vessels 

Increase in marine traffic impacting on fishing and 

recreational activities 

Minor Certain Medium 

Movement of marine 

vessels 

Increase in marine traffic impacting on public safety Major Rare Medium 

Socio-economic 

All construction 

activities 

Social impacts of construction of Marine Structures – 

impacting on amenity 

Minor Certain Medium 

All construction 

activities 

Potential for reduced visitation and loss of business revenue 

due to perception that the Wonthaggi / Kilcunda coastline is 

becoming ‘industrialised’ 

Moderate Almost 

certain 

High 

Exclusion zone Impacts on commercial fishing Minor  Likely Medium 

Use of construction 

divers 

Introduction of abalone disease impacting on viability of 

abalone diving industry in the Project area 

Extreme Unlikely High 

The above risk assessment is based on accepted construction practices but does not take into account the mitigation measures 

embodied in the Performance Requirements. If the Performance Requirements are taken into account, both the likelihood and 

consequence of these risks may be significantly lower. 

The purpose of construction will be to install the Marine Structures. In the 

Reference Project, the Marine Structures would be connected to the 

Desalination Plant via underground tunnels that would be drilled below the 

coastal sand dunes and the seabed. Tunnelling ensures that the coastal dunes, 

the beach, the coastal reserve and marine sensitivity areas are not affected by 

construction.  
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Self-elevating platforms (SEPs) would likely be used to construct the Marine 

Structures. The SEPs would operate temporarily in the marine environment 

during construction of the Marine Structures, and they would be removed after 

construction is complete. Overall, construction would require some limited 

seabed clearing for placement of marine equipment and seabed construction 

activities. Based on the PRs, construction would limit material adverse effects on 

designated marine sensitivity areas. Disturbance to the seabed and associated 

biota is usually temporary during construction. Disturbed areas in the marine 

environment tend to be rapidly colonised by a succession of marine biota, 

usually resulting in a marine biological assemblage similar to the community that 

existed prior to disturbance. This is discussed in Volume 2, section 7.2. 

Construction marine traffic would be largely derived from the movement of 

vessels to the SEPs. The temporary construction exclusion zone would be 

implemented to protect public safety and this would limit interactions between 

construction vessels and the public. This temporary exclusion zone could 

prevent some recreational activities in the immediate area. The PRs address this 

potential impact by requiring development and implementation of methods and 

management systems to minimise disruption to recreational activities. Any 

effects on recreational activities are expected to be temporary. This is discussed 

in Volume 2, section 7.3. 

A risk assessment identified the risk of possible introduction of pests and 

disease through the movement of marine vessels. For example, abalone disease 

could be inadvertently introduced to the area. The PRs have been established to 

avoid the introduction, spread and establishment of marine pests. The PRs 

specifically require development and implementation of a risk management 

process for limiting the risk of abalone disease introduction and a marine pest 

risk management and monitoring process. With implementation of these 

measures, it is considered unlikely that the Project would introduce the abalone 

disease or any other disease or pests. This is discussed in Volume 2,  

section 7.3.2. 
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Collectively, construction activities are expected to affect the visual amenity of 

the local area, as the Project may interrupt the quality of coastal views in some 

areas. Any effect from construction would be restricted to a small section of the 

coast and would only occur for the temporary construction period. There is a 

community concern that these modifications to the visual amenity of the area 

could generally change the perception of the area and lower tourist visits. 

However, most tourism in the area occurs in and around Philip Island and well 

away from the Project area. Therefore, visitation and eco-tourism are not 

expected to be affected in the long-term from the construction activities at the 

Project area. This is discussed in Volume 2, section 7.4. 

Chemicals and hydrocarbons would be used during marine construction, largely 

for vessel and equipment fuelling. These chemicals would not be placed in the 

marine environment, but accidental spills could occur. Chemical spills that may 

occur during the construction phase are considered unlikely to result in severe 

effects on any communities or ecosystems. Notwithstanding, standard industry 

procedures for control of chemicals are hydrocarbons are required as part of  

the PRs. This is discussed in Volume 2, section 7.5. 

Construction activities are also likely to create underwater noise and vibration. 

Any disturbance to the local ecology is expected to affect individual fish and 

benthic biota, and it is unlikely that construction activities would detrimentally 

affect marine biota at the population or community level. The PRs have been 

developed to address potential impacts from construction on the marine 

environment and to prevent any wide-reaching or long-term effects. In 

particular, the use of geophysical survey methods to investigate sub-surface 

geology would be conducted in accordance with procedures outlined in the 

EPBC Act Policy Statement 2.1 to minimise potential underwater noise impacts 

on marine biota. This is discussed in Volume 2, section 7.6. 

Spoil would be generated from tunnelling and drilling for the Marine Structures. 

Based on the Reference Project, most of the drilling spoil would be collected on 

the SEP and later taken to land for disposal, if a suitable marine spoil disposal 

site cannot be identified. Any impact on the marine environment is expected to 

be minimal as the PRs specify disposal of any spoil from marine construction in 

accordance with EPA Best Practice Guidelines for Dredging and the National 

Ocean Disposal Guidelines for Dredged Material. 
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Small volumes of rock drilling spoil (e.g. from temporary rock bolts) would be 

generated during construction and would not be collected.  In calm conditions, 

should there be a spoil release to the marine environment, there could be some 

localised smothering of the seabed. Studies from drilling projects indicate that 

the seabed usually recovers within months of blanketing from drilling muds. In 

general, any impacts are considered likely to decrease over time, as wave action 

would disperse the spoil. This is discussed in Volume 2, section 7.8. 

Construction activities would increase the number of people working in the 

Project area and this could result in more people accessing the adjacent beach 

area. People can disturb Hooded Plovers nesting in the beach area by flushing 

adults from active nests.  Disruptions to the Hooded Plover population are 

considered to be a moderate consequence due to the small Victorian population. 

It is for this reason that the PRs require the implementation of methods and 

management systems to ensure no adverse effects of Project activities on the 

dune system, beach and intertidal zone to minimise the loss of individuals of 

significant species. This is discussed in Volume 2, section 7.9. 

In general, environmental impacts during construction are considered 

manageable, and any effects are expected to be temporary with no lasting 

impact on the marine environment. Risks that are certain or likely to occur 

would be managed and minimised through the PRs and unlikely or rare risks 

would be avoided through implementation of the PRs. Marine construction 

commonly occurs throughout Australia. The accumulation of environmental 

management experience would be drawn upon to minimise environmental risks 

and disturbance to the marine environment.  

5.2.2 Operation risks and impacts 

The risk assessment was conducted for the Variations as well as the Reference 

Project and impacts on the marine environment are applicable to these 

Variations. Operation risks and potential impacts for the Variations – multiple 

smaller conduits, passive screens at the intake head, pipeline diffuser and 

alternate locations for the Marine Structures (low profile reef or sand) – are 

considered to be similar to the Reference Project and are discussed below  

where applicable.  
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Table 5-2 Summary of marine environmental risks during operations rated medium and higher 

Activity Impact pathway 

C
on

se
qu

en
ce

 

Li
ke

lih
oo

d 

R
is

k 

Marine biota and ecosystems 

Entrainment of eggs / larvae with localised release, short life 

history and becoming adults nearby (if intake located over a reef 

environment) 

Moderate  Certain High Intake of seawater 

Entrainment of eggs / larvae with localised release, short life 

history and becoming adults nearby (if intake located over a 

sandy environment) 

Minor Certain Medium 

Intake of seawater Entrainment of eggs / larvae that are remotely spawned, have 

long duration, settle in particular places (if intake located over a 

reef environment) 

Minor Certain Medium 

Intake of seawater Entrainment of eggs / larvae that are remotely spawned, have 

long duration, settle in particular places (if intake located over a 

sandy environment) 

Negligible Certain Medium 

Intake of seawater Entrainment of eggs / larvae that are released over wide areas, 

have long duration and do not settle in particular places 

Minor Certain Medium 

Intake of seawater Entrainment of eggs / larvae that have widespread distribution, 

short life cycle and rapid turnover 

Minor Certain Medium 

Intake of seawater Entrainment of fish Minor Likely Medium 

Intake of seawater Flow on effects from seawater intake – impacts on ecosystem 

interactions 

Moderate Likely Medium 

Discharge of saline 

concentrate 

Flow on effects from saline concentrate discharge – impact on 

ecosystem interactions 

Minor Likely Medium 

Socio-economic 

Operational 

exclusion zone 

Impact on commercial fishing activities through restricted fishing 

areas 

Minor Likely Medium 

The above risk assessment is based on accepted operation practices but does not take into account the mitigation measures 

embodied in the Performance Requirements. If the Performance Requirements are taken into account, both the likelihood and 

consequence of these risks may be significantly lower. 
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During the operational phase, the Marine Structures would serve two main 

purposes: to intake water from the ocean to the Desalination Plant and to 

release the concentrate from the desalination process to the ocean. In the 

Reference Project, the intake would draw seawater horizontally via a mushroom 

head structure that would be screened with grills on the opening. The 

concentrate (roughly double the dissolved solutes of the concentrated seawater) 

would be released offshore through diffusers, which would facilitate dilution and 

dispersal of the concentrate into the water column.  Further natural mixing 

would disperse the concentrate. 

To reduce potential environmental impacts, residual risks to the marine 

environment have been investigated through multiple approaches. Ecotoxicty 

testing explored the toxic effect of the concentrate and reverse osmosis cleaning 

chemicals on indicator marine organisms. The data gathered for the Project 

area’s hydrodynamic processes, water quality and ecology as well as assessment 

of impacts have informed predictions of the short- and long-term expected 

environmental effect on the marine environment. Dynamic processes around the 

intake have been modelled and concentrate discharge has also been modelled 

under a variety of hydrodynamic scenarios expected at the Project area. 

The PRs undertake a commitment to avoid siting the marine inlet and outlet 

structures in marine sensitivity areas that support higher biodiversity, fishing 

activities and the coastal reserve that extends offshore of Williamsons Beach.  

The intake has been designed to minimise the potential impacts on marine 

biota. The design includes appropriate intake head grill spacings to specifically 

prevent the entry of Little Penguins and other diving birds into the intake and 

limit entrainment of marine biota. Low intake velocity would further limit 

entrainment and entrapment of marine organisms. These design features are 

required by the PRs. 

Modelling has been used to estimate larval entrainment by the intake. For very 

short, short and longer larval durations, modelling shows that the intake could 

remove up to 1.5 per cent of the individuals from an area near the intake, 

parallel to the coast. The model does not predict entrainment outside of the 

areas of influence near the intake structure. The reduction in numbers of larvae 

even within this zone of influence are very small considering the overall 

population of these larvae present in Bass Strait and surrounding waters. 
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Many species have a strategy of abundant production of larvae to protect the 

population from high mortality rates. Most species that produce an abundance 

of larvae can have high natural mortality and still sustainably replenish adult 

populations. These populations may tolerate additional small loss of larvae via 

artificial uptake, such as by the intake structure, and adult populations are not 

likely to be affected by this reduction in larvae. Long-term monitoring of larvae 

at many Californian intakes has consistently found that the same larval species 

assemblages occur over time, indicating that operation of intakes is not 

significantly impacting marine organisms at the population level. 

Concentrate discharged into the marine environment would contain a range  

of constituents that would initially be present at higher concentrations than 

naturally found in the marine environment. To estimate the toxicity of the 

discharge to marine organism, ecotoxicity testing was undertaken to identify  

the dilution that provide 99 per cent species protection. This result shows that 

salinity was the primary, but not the only, stressor in the discharge. A “safe 

dilution” of 30:1 with a salinity variation of 1 psu above ambient would meet the 

ecosystem protection requirement under SEPP (WoV). The water quality 

assessment showed that the maximum dilution required for any single chemical 

constituent assessed was 20:1, with most requiring less dilution to meet the 

requirements of SEPP (WoV).  

From an ecological perspective the initial dilution and the short timeframe in 

which this occurs indicates that any marine organism in the water column would 

only be exposed for a short period of time, which is likely to be insufficient to 

result in a toxic reaction, including osmoregulatory shock from salt exposure. 

This includes plankton that may inadvertently be entrained into the plume. 

Pelagic species like fish are unlikely to be affected because their exposure would 

be short and no impact is expected. Benthic species that live on the seabed may 

experience greater ranges in elevated salinity, especially if they are closer to the 

point of discharge. This order of change may result in a shift in community 

structure and is likely to be expressed as a change in the mix of species, with 

some more tolerant species more abundant in areas of the seabed that may be 

consistently exposed to slightly higher salt concentrations. It is predicted that 

the marine community within this zone would contain many of the same plants 

and animals that are presently growing there, although their proportions may 

change. The extent of this community shift would be carefully monitored under 

a program devised as part of the PRs. 
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Performance Requirements have been developed to ensure compliance with 

SEPP (WoV) including achieving 99 per cent ecosystem protection for largely 

unmodified aquatic ecosystems. The PRs encompass design features specifically 

targeted to achieve compliance with SEPP (WoV). For example, the PRs require 

a minimum engineering design dilution target of at least 50:1 into the local 

ambient water column within 100 metres of the diffuser (under all design flow 

conditions). The mixing zone would be agreed with the EPA which at its 

boundary is to achieve no more than 1 psu (or as agreed by EPA) above 

regional ambient salinity 95 per cent of the time on an annual basis outside the 

marine sensitivity areas.  This will provide protection to the marine sensitivity 

areas. Outside of this mixing zone, there is expected to be no impact on marine 

biota due to discharge of the concentrate. The mid-field modelling report  

(ASR 20087) Technical Appendix 29, indicated areas ranging in size from 0 to 

1.8 hectares where salinity exceeds 36.5 psu. The areas quoted represent the 

cumulative total of several ‘patches’ of salinity. A monitoring program would be 

developed and implemented to demonstrate protection of beneficial uses.    

5.2.3 Conclusion 

Although the Desalination Plant would be the largest in Australia, the  

Reference Project technology for desalinating seawater is well known. Potential 

environmental impacts from construction and operation of the Marine Structures 

can be minimised by careful selection of engineering design, which can be 

informed by knowledge of the local marine environmental conditions. The 

remaining expected environmental impacts have been explored through detailed 

investigations including modelling, field inventories, toxicity testing, water 

quality monitoring, literature review and biological assessment. The Marine 

Structures would be built in accordance with the requirements of a range of 

legislation and policies that would ensure that any impacts to the marine 

environment are minimised. The characteristics of the discharge would comply 

with the relevant SEPPs to ensure that the environment and beneficial uses are 

protected. A mixing zone around the outlet would be declared by the EPA. It is 

predicted that the marine community within this zone would contain many of 

the same plants and animals that are currently present, although their 

proportions may change. 
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Operation of the Marine Structures could have some longer-term effects on the 

marine environment, although the impact of both the intake and outlet are 

expected to be detectable only in the vicinity of the Marine Structures. Removal 

of some eggs and larvae by the intake is one likely impact of the Project on the 

marine environment, but only a small proportion of larvae are predicted to be 

removed by the intake.  Environmental monitoring during operation, required by 

the PRs, would assess the extent, magnitude and level of impact of discharge on 

marine flora and fauna to minimise potential impacts on ecosystem integrity, 

which is expected to be restricted to an area close to the Marine Structures.  

Performance Requirements have been developed to provide an environmental 

framework for managing potential impacts of Marine Structures during 

construction and operation. A suite of PRs have been developed applicable to 

the marine environment to limit entrainment of marine biota, limit impacts on 

the ecology of continuous high relief reef, minimise restrictions on commercial 

fishing and marine tourism activities and minimise, to the extent practicable, 

impacts on marine flora and fauna from Project activities. The PRs also require 

activities such as modelling, management and monitoring and validate the 

Project Company’s final design against PRs and requirements of the EPA.  

5.3 Desalination Plant risks and impacts 

The Plant would draw saline water from Bass Strait and treat it to potable 

standards using reverse osmosis technology. The Plant would comprise a 

number of components, including: 

• seawater intake tunnels with pumps and screens 

• pre-treatment plant and buildings 

• reverse osmosis plant and buildings 

• clear water storage 

• transfer pump station  

• electrical sub-station 

• ancillary buildings. 
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5.3.1 Construction 

Construction activities for the Plant will include site clearing, tunnel excavation, 

building construction, drainage installation, power connection, equipment 

installation and landscaping. Construction of the Desalination Plant and its 

components is expected to take slightly over two years, with completion of the 

Plant by the end of 2011. Although the majority of the Marine Structures would 

be tunnelled below the seabed, the connection to the Plant would be through 

tunnels below the coastal dunes. Construction of the Desalination Plant and 

associated tunnels is expected to have a peak workforce of approximately 910 

people in late 2010. 

Table 5-3 Summary of operational environmental risks at the plant site assessed as medium and higher 

Activity Impact pathway 
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Geology, geomorphology and soils 

Tunnelling under the dune system 

and construction of shafts  

Causing vibration and disturbing the dune 

system disturbing or damaging historical and/or 

Aboriginal heritage items 

Major Unlikely Medium 

Earthworks, compaction and vibration 

from earthworks, truck movements 

and use of machinery  

Ground subsidence, movement and instability 

which may affect public safety 

Moderate Unlikely Medium 

Excavation and tunnelling  Encountering contaminated soils which may 

affect human health 

Major Rare Medium 

Groundwater and surface waters 

Earthworks and stockpiling Soil erosion or spoil from earthworks causing 

sediment discharge to waterways affecting 

aquatic flora and fauna 

Moderate Likely Medium 

Tunnelling  Seawater intrusion into existing groundwater 

affecting native flora and fauna habitats  

Minor Likely Medium 
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Table 5-3 Summary of operational environmental risks at the plant site assessed as medium and higher 

Activity Impact pathway 
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Flora and fauna, terrestrial ecosystems  

Site clearing Removal of habitat used by native fauna Minor Certain Medium 

Site clearing Removal of native vegetation patches 

including threatened Ecological Vegetation 

Classes 

Minor Certain Medium 

All construction activities  Increased traffic affecting local fauna Minor Certain Medium 

All construction activities  Noise and vibration impacting native fauna Minor Likely Medium 

Earthworks and stockpiling Sediment discharge to waterways resulting 

from soil erosion or spoil from earthworks, 

impacting on surface water ecosystems 

Moderate Likely Medium 

Tunnelling  Seawater intrusion in the existing groundwater 

table into effecting native terrestrial and 

aquatic flora and fauna 

Minor Likely Medium 

Aboriginal heritage, cultural heritage 

Earthworks and removal of topsoil Removal, damage or destruction of Aboriginal 

artefacts and sites 

Major Almost 

certain 

High 

Earthworks  Removal of topsoil damaging or destroying 

historical artefacts and sites 

Minor Likely Medium 

Tunnelling under dune system  Vibration disturbing or damaging historic 

and/or Aboriginal heritage items 

Major Unlikely Medium 

Human health and safety, access and visual amenity 

Truck movements, earthworks and 

use of machinery 

Generating dust impacting on visual amenity Moderate Unlikely Medium 

Truck movements, earthworks and 

use of machinery 

Generating dust causing health problems Major Rare Medium 

Noise and vibration 

All construction activities Noise and vibration impacting on sensitive 

receptors 

Moderate Likely Medium 
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Table 5-3 Summary of operational environmental risks at the plant site assessed as medium and higher 

Activity Impact pathway 
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All construction activities Noise and vibration disturbing flora and fauna Minor Likely Medium 

Transport infrastructure 

Physical location of the site Reducing in access across the site affecting 

emergency response 

Minor Likely Medium 

Movement of trucks, machinery and 

workforce vehicles 

More vehicles on roads causing increased road 

traffic congestion 

Minor Likely Medium 

Construction activities across roads Construction activities causing limited or 

restricted road access  

Minor Likely Medium 

Socio-economic 

Accommodation for construction crews  Increased demand for accommodation 

impacting the availability and cost of 

accommodation and housing 

Moderate Certain High 

Use of existing services by construction 

crew  

Reduction in community access to existing 

physical and social services and infrastructure 

Minor Likely Medium 

Use of construction crews and other 

skilled workers 

Use of construction crews and other skilled 

workers reducing skilled labour available to 

other local industries  

Moderate Likely Medium 

Construction, trucks and machinery 

movements and reduced road access 

Disruption to agricultural land uses Minor Likely Medium 

The above risk assessment is based on accepted operation practices but does not take into account the mitigation measures 

embodied in the Performance Requirements. If the Performance Requirements are taken into account, both the likelihood and 

consequence of these risks may be significantly lower. 
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Clearing of the site for Plant construction will result in the limited removal of 

native vegetation, since the site is dominated by pasture and a high of weed 

species. This minimal native vegetation cover means that there is limited habitat 

value for native fauna and although these areas could be used occasionally by 

significant species, this type of habitat is widespread throughout the region. 

Other construction activities such as dewatering (which may be required in a 

limited area on the site), generation of noise and vibration, possible generation 

of sediment from stockpiles and increased traffic could directly or indirectly 

affect native fauna and flora. These activities will be managed through the 

implementation of the PRs. In particular, the PRs require the development and 

implementation of methods and management systems to limit the impacts on 

terrestrial flora and fauna including management of noise, light spill, vehicle 

movements, domestic animals, open trenches, dust, and weeds. Additionally 

processes will be applied to manage works to ensure compliance with the 

Victorian Native Vegetation Management Framework. This is discussed in 

Volume 3, section 7.3.1. 

There are fifteen known Aboriginal heritage sites within the site boundary. 

Eleven sites have been assessed as having low significance and four as having 

moderate significance. Earthworks could affect known or undetected Aboriginal 

heritage sites or objects, as topsoil will be removed for the building foundations. 

During design and construction of the Plant, Aboriginal representatives will be 

consulted to assist in the location, assessment and management of Aboriginal 

artefacts and sites. A Cultural Heritage Management Plan will be finalised for 

approval following the Assessment of the EES by the Minister for Planning. 

Additionally, there will be a need to comply with approvals processes if 

Aboriginal heritage sites cannot be avoided during construction. This is 

discussed in Volume 3, section 8.3.1 

One known historical site on the heritage inventory and two sites of local 

historical interest have been recorded within the site. Earthworks, landscaping 

or revegetation could affect known or undetected historical sites. There will be a 

need to comply with approvals processes if historical sites cannot be avoided 

during construction.  
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As with other construction projects requiring clearing and building construction, 

some noise, vibration, dust and other emissions could be generated during Plant 

construction. Specialist investigations, including modelling, were conducted to 

characterise any emissions. Investigations also show that vibration from major 

sources (e.g. pile driving) is not expected to cause structural damage to the 

closest residents to the site and the Plant will be designed to take account of 

this. This is discussed in Volume 3, section 10.3.1. 

Emissions (including noise, vibration and dust) will be managed pursuant to 

regulatory requirements and the PRs. For dust, management systems will be 

implemented to maintain air quality consistent with the SPP (Air Quality 

Management) intervention levels for particulates and EPA Best Practice 

Environmental Management-Environmental Guidelines for Major Construction 

Sites. It is expected that any potential impacts from emissions would be 

relatively short lived and restricted to the construction period. 

The Plant would be constructed in a portion of the Western Area Mine. 

Subsidence of these historic coal mines can occur, largely due to historic mining 

practices. Although there is little local information on subsidence of mines in the 

local area, subsidence is not expected to occur at the site. 

Construction of the Plant is unlikely to directly interact with surface waters and 

groundwater in the area including the Powlett River. Some limited areas could 

require dewatering, particularly for tunnel excavation. Intrusion of saline waters 

into groundwater can occur for dewatering activities near the coastline, which 

can cause a change in groundwater quality. Dewatering activities for the site are 

expected to be temporary and once dewatering activities stop, the aquifer is 

expected to recover from any saline intrusion. Any potential change in water 

quality is unlikely to cause any lasting effects on aquatic or terrestrial 

ecosystems.  
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Construction of the Plant will require a large workforce. A significant proportion 

of these workers may relocate to the Wonthaggi area for the duration of the 

construction period and will require accommodation. Approximately 260 full-time 

equivalent workers are expected to be employed by the Project from the local 

labour pool and these workers would not require relocation. Most commercial 

accommodation is unlikely to be suitable for the majority of the workforce. 

Other temporary accommodation (in existing accommodation or in temporary 

construction accommodation) may be feasible for most of the workforce. Some 

people may choose to acquire housing in the area surrounding the site, which 

could place upward pressure on rental and housing prices. This is discussed in 

Volume 3, section 12.3.1. 

Although property owners and agents would benefit from these market changes, 

a potential price increase could affect existing and potential residents of the 

area. This workforce could also place added pressure on facilities and services. 

However, this temporary increase in demand for services may have a positive 

long-term social outcome as businesses are expanded. Some of the temporary 

workforce would require accommodation in the area and the PRs require 

implementation of a construction workforce accommodation strategy to 

minimise any impacts on the local accommodation sector.  

5.3.2 Operation risks and impacts 

The Desalination Plant would desalinate seawater through a number of 

treatment steps. This process would generate some waste, consume power,  

and provide drinking water to the water pipeline distribution system. The 

Desalination Plant would operate 24 hours a day, but noise modelling has 

indicated that the Desalination Plant would comply with EPA Victoria noise 

requirements at the site boundary. Operation activities would also include use of 

machinery, trucks and maintenance vehicles, management of spoil and lighting, 

noise and emissions. 

The risks assessed as medium or higher associated with the operation of the 

Desalination Plant are shown in Table 5-4. While the impact assessment is not 

confined to these risks, the table identifies the higher order risks. 
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Table 5-4 Summary of operational environmental risks at the plant site assessed as medium and higher 

Activity Impact pathway 

C
on

se
qu

en
ce

 

Li
ke

lih
oo

d 

R
is

k 

Flora and fauna 

Stormwater runoff  Discharge to surrounding waterways impacting on surface 

water ecosystems 

Major Unlikely Medium 

Noise and vibration 

All construction activities Noise impacts on sensitive receptors Major Unlikely Medium 

Socio-economic 

Operation of the Plant  Social impacts of the Plant on surrounding area Moderate Certain High 

Operation of the Plant  Plant operation resulting in reduced visitation and loss of 

business revenue due to perception that the 

Wonthaggi/Kilcunda coastline is becoming ‘industrialised’ 

Moderate Almost 

certain 

High 

Plant operation – noise, 

vibration and night lighting 

Impact on agriculture – from noise and lighting disrupting 

livestock 

Minor Likely Medium 

Transportation and use of 

chlorine at the Desalination 

Plant 

Accidental chlorine release impacting on public health and 

safety 

Extreme Rare High 

The above risk assessment is based on accepted operation practices but does not take into account the mitigation measures 

embodied in the Performance Requirements. If the Performance Requirements are taken into account, both the likelihood and 

consequence of these risks may be significantly lower. 

The Plant will be designed to have an initial operating capacity of 150 GL per 

year (by the end of 2011), with an ultimate capacity of 200 GL per year.  

The Plant will operate 24 hours per day, but could cease operation at any time  

if water inflows into storages are greater than predicted. It is expected that 

approximately 50 staff will be required to operate the Plant. 

Ground disturbing activities will largely cease after construction and any 

operational interactions with terrestrial flora and fauna, surface water, 

groundwater and cultural heritage will be minimal. The PRs have been 

developed to minimise impacts during operation. For example, the PRs require 

implementation of methods and management systems to limit impacts on 

waterways and wetlands during operation.  
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The Plant will be a permanent structure on the landscape encompassing a 

number of building elements, car parks and access roads. The Plant is most 

likely to be at least partially visible at the Powlett River and south of the Bass 

Highway. The dunes that run parallel to the beach would screen the Plant from 

the areas immediately adjacent to the ocean and along the beach. The PRs  

have been developed to minimise the visual impact of the Plant on residential 

properties and publicly accessible areas. Landscape sensitive design will be 

integrated into siting and design of the Plant, which could use coastal vegetation 

and mounding appropriate with the coastal dunes. This is discussed in  

Volume 3, chapter 4 

Emissions created by the Project (such as dust) will largely be restricted to the 

construction period. Sealing of the access roads and other parts of the Plant 

footprint will prevent dust emissions. Components that will produce the most 

noise at the Desalination Plant will be housed inside the Plant buildings with 

acoustic controls in place to minimise noise. Modelling of possible Plant 

operation noise and vibration emissions shows that the Plant will comply with 

EPA Victoria noise requirements at nearby receptors during normal and adverse 

weather conditions. While equipment with pumps and mechanical equipment 

have the potential to generate vibrations, they are not expected to generate  

any appreciable vibration impacts to sensitive receptors. This is discussed in 

Volume 3, chapter 10. 

5.3.3 Conclusions 

Although the Desalination Project will be the largest in Australia, the technology 

being used is well known and state of the art. The final design will use advanced 

technology to desalinate water, whilst minimising impacts to the environment 

and surrounding community. The Plant will be built under strict construction 

guidelines, not only conforming to all applicable policies, legislation and 

guidelines, but adhering to the Performance Requirements and statutory 

approvals.  
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During operation, the Desalination Plant will operate according to strict 

environmental standards, with regular maintenance activities to prevent 

disruption to operation. The reverse osmosis technology that will be 

implemented is widely used not only for desalination but also at many other 

water and wastewater treatment plants around Australia. As with the 

construction phase, operation of the Plant will be guided by legislation 

obligations policy, including an EPA license, and is expected to have a  

minimal impact to the surrounding environment and community.  

5.4 Transfer Pipeline risks and impacts 

The Transfer Pipeline will transport desalinated water from the Desalination 

Plant to Melbourne Water’s Cardinia-Pearcedale main, south of Cardinia 

Reservoir. The pipeline easement will comply with Melbourne Water’s 

requirements and is likely to be 15 to 20 metres wide. It will be preceded  

by a construction easement approximately 30 metres wide. 

A Booster Pump Station is required to pressurise the pipeline and maintain a 

consistent flow to Cardinia Reservoir. It will initially house six duty and two 

standby pumps, with an additional two duty pumps if the Plant capacity is 

increased to 200 GL per year. The Booster Pump Station will occupy an area 

between one and 2.5 hectares. There will be a small Sampling Station of 

approximately 20 square metres. 

5.4.1 Construction 

Major construction activities for the Transfer pipeline would largely include 

vegetation clearance, earthworks, trenching, laying and connecting pipes, 

stockpiling, excavation, truck movements, use of machinery and some chemical 

storage and hazardous materials handling. The Transfer Pipeline will also include 

the construction of a Booster Pump Station.  

The risks assessed as medium or higher associated with the construction of the 

Transfer Pipeline are set out in Table 5-5. While the impact assessment is not 

confined to these risks, the table identifies the higher order risks. 
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Table 5-5 Summary of construction environmental risks at the Transfer Pipeline corridor assessed as medium  
and higher 

Activity Impact pathway 
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Geology, geomorphology and soils 

Excavation, tunnelling, other 

earthworks and truck movements 

Crossing sites of geoscience significance and 

removing regolith or rock material and reshaping 

the surface 

Moderate Likely Medium 

Excavation, tunnelling, other 

earthworks and truck movements 

Soil erosion causing instability and/or reshaping of 

geoscience feature 

Minor Likely Medium 

Site reinstatement and 

revegetation 

Inappropriate reinstatement and revegetation 

affecting amenity 

Moderate Unlikely Medium 

Excavation, tunnelling, other 

earthworks and truck movements 

Encountering contaminated soil and affecting 

ecosystems 

Major Rare Medium 

Surface water and ground water 

Dewatering of excavations Disturbing or depleting existing groundwater 

tables may affect groundwater users and spring 

fed dams 

Minor Almost 

certain 

Medium 

Aquifer/aquitard reinstatement Disturbing or dislocating existing groundwater 

flow affecting groundwater, aquifers and surface 

water could impact other groundwater users 

Moderate Unlikely Medium 

Construction across waterways Damaging or disturbing waterways which could 

affect surface water ecosystems 

Moderate Unlikely Medium 

Earthworks Damaging flood levees and banks altering flow 

regimes and flooding of major waterways 

reducing amenity during wet periods 

Moderate Unlikely Medium 

Construction of Booster Pump 

Station within land subject to 

inundation overlay 

Altering flow regimes Moderate Unlikely Medium 

Flora and fauna, terrestrial ecosystems 

Dewatering of excavations Disturbance to/depletion of existing groundwater 
affecting ecosystems 

Minor Almost 
certain 

Medium 

Earthworks Impact to Giant Gippsland Earthworm Major Unlikely Medium 
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Table 5-5 Summary of construction environmental risks at the Transfer Pipeline corridor assessed as medium  
and higher 

Activity Impact pathway 
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Alterations to groundwater due to 
excavations 

Impact to Giant Gippsland Earthworm Major Unlikely Medium 

Construction across waterways Damage or disturbance to surface water 
ecosystems 

Moderate Unlikely Medium 

Aboriginal and cultural heritage 

Earthworks, trenching, or 

disturbance of topsoil 

Damage or destruction of Aboriginal artefacts and 

sites 

Major Likely High 

Earthworks, trenching, or 

disturbance of topsoil 

Damage or destruction of historical artefacts and 

sites 

Major Unlikely Medium 

Human safety, recreation activities, access and visual amenity 

Truck movements, earthworks 

and use of machinery  

Generation of dust which may impact on visual 

amenity 

Moderate Likely Medium 

Truck movements, earthworks 

and use of machinery 

Generation of dust which may impact on public 

health 

Major Unlikely High 

Noise and Vibration 

All construction activities Noise and vibration from construction may impact 

on sensitive receptors 

Moderate Likely Medium 

Socio-economic 

Earthworks and tunnelling Impacts to agriculture from direct land loss, 

severance, loss of access and facilities loss 

Moderate Almost 

certain 

High 

Earthworks, trenching disturbance 

of topsoil 

Transfer of soil between properties facilitating 

movement of potato cyst nematode impacting on 

agricultural viability of land 

Major Likely High 

Creation of easement Impacts to agriculture through reduced flexibility 

in land use, losses in productivity, reduction in 

land values 

Minor Likely Medium 
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Table 5-5 Summary of construction environmental risks at the Transfer Pipeline corridor assessed as medium  
and higher 

Activity Impact pathway 
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Excavation and tunnelling Inappropriate reinstatement and revegetation 

may have an effect on amenity 

Moderate Unlikely Medium 

The above risk assessment is based on accepted construction practices but does not take into account the mitigation measures 

embodied in the Performance Requirements. If the Performance Requirements are taken into account, both the likelihood and 

consequence of these risks may be significantly lower. 

Construction activities would necessarily remove some vegetation. Most 

vegetation is limited to road and rail reserves, edges of waterways, and within 

some private lands. Most of the native vegetation has been modified to some 

extent with good condition vegetation largely on public land. Since most of the 

corridor is dominated by introduced vegetation, most of the area has a low 

likelihood of supporting threatened fauna species, with the exception of the 

Giant Gippsland Earthworm. Giant Gippsland Earthworms are usually found 

within close proximity to streams or drainage channels, usually within 40 metres 

of the banks. The PRs address the potential impacts to native flora and fauna by 

requiring management of EVCs to ensure compliance with the Victorian Native 

Vegetation Management Framework and conservation of significant species, 

including the Giant Gippsland Earthworm (as well as other EPBC and FFG listed 

species). This is discussed in Volume 4, section 7.3.1 

The majority of the waterways that would be crossed by the Transfer Pipeline 

appear to be subject to moderate to very high levels of disturbance with very 

little to no riparian vegetation. Many of these waterways are considered in poor 

to moderate condition (by the Index of Stream Condition and Index of River 

Condition). Although these waterways appear degraded, in-stream and riparian 

habitat can still support native species and significant fauna, such as the 

Growling Grass Frog, Australian Grayling and Dwarf Galaxias. Boring or 

pipejacking of nominated waterways is one method that could be applied to 

minimise impacts on significant waterways. These impacts are discussed in 

Volume 4, section 6.3.1. Additionally, the PRs require revegetation of disturbed 

areas to limit the disturbance to a short time period after construction. In 

general, any disruption to waterways would be short-term (approximately three 

to four weeks) and effects on the waterway will depend on the crossing method.  
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It is possible that earthworks, trenching and disturbance of topsoil will cause 

damage or destruction of Aboriginal artefacts. During design and construction of 

the Transfer Pipeline, Aboriginal representatives will be consulted in relation to 

methodologies to conduct sub-surface testing within sites of Aboriginal 

significance and areas of potential archaeological sensitivity that are located 

within the Project area. All works will be carried out in accordance with the 

approved CHMP. Impacts to Aboriginal artefacts along the Transfer Pipeline are 

discussed in Volume 4, section 8.3.1 

At areas along the Transfer Pipeline corridor where the groundwater table is 

close to the surface, dewatering may be required. The period of construction at 

any given area is expected to be short and dewatering is estimated to be short-

term with only localised lowering of the groundwater table. The specific impact 

on the groundwater table, and species and ecosystems that use groundwater, 

will largely depend on site-specific characteristics, but impacts on terrestrial and 

aquatic ecosystems are expected to be short-term. The PRs have been 

developed to minimise construction impacts on groundwater. In particular,  

the PRs require the implementation of methods and management systems to 

minimise any reductions on groundwater and recharge to wetlands and the flow 

regime to nearby waterways. This is discussed in Volume 4, section 6.3.1 

During construction there would be a short term interruption to agricultural 

activities within the construction easement. The PRs will ensure that 

construction and remediation of the Transfer Pipeline area does not have any 

ongoing effect on the environment. These activities will ensure appropriate 

backfill and ensure that contaminants are not released to the environment. It is 

anticipated that spoil from the trenching activities will be reused as backfill once 

the pipe has been laid. Although special bedding material will be brought onsite, 

this material will not be of a composition that could have a detrimental effect on 

groundwater. The PRs will also ensure that impacts to agriculture are minimised 

by reducing the risk of spreading soil borne diseases such as Potato Cyst 

Nematode (PCN) within the Koo Wee Rup district. This will be achieved by 

requiring compliance with all agricultural and horticultural protocols during 

construction and operation. 
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Other impacts that may occur during construction of the Transfer Pipeline 

include noise and vibration disturbing nearby residents and dust generation 

affecting health and amenity. These emissions are commonly associated with 

developments of this kind. Although they are likely to occur, they will be 

relatively short-lived, as construction of the Transfer Pipeline is expected to take 

less than two years. During this time, construction sites will move along the 

pipeline corridor and therefore impacts on any one location will be short-term.  

Dust modelling shows that although construction of the Transfer Pipeline is 

likely to generate some dust, the levels would be below the recognised critical 

level for nuisance dust complaints within 200 metres of the construction activity. 

Noise levels during construction are expected to be variable with maximum 

noise emissions possibly exceeding the noise goals at 200 metres from 

construction activities. Since noise levels are likely to change over construction 

and in any given area would likely be for a short time period, noise levels are 

only expected to affect nearby residents for a short period. The PRs require a 

noise mitigation strategy and monitoring of airborne noise levels to minimise 

impacts. In general, PRs will be implemented to minimise the effects of noise, 

vibration, and dust at the construction sites. This is discussed in Volume 4, 

section 10.3.1 

5.4.2 Operation risks and impacts 

During operation of the Desalination plant activities along the Transfer Pipeline 

will include Transfer Pipeline and pump station operation, settlement of pipeline 

backfill, general operation and maintenance activities and chemical storage and 

hazardous materials handling. The risks assessed as medium or higher 

associated with the operation of the Transfer Pipeline are shown in Table 5-6. 

While the impact assessment is not confined to these risks, the table identifies 

the higher order risks. 
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Table 5-6 Summary of operational environmental risks at the Transfer Pipeline corridor assessed as medium and 
higher 

Activity Impact pathway 
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Noise and vibration 

Pump station operation and 

maintenance 

Noise and vibration from operation may 

impact sensitive receptors 

Major Unlikely Medium 

The above risk assessment is based on accepted operation practices but does not take into account the mitigation measures 

embodied in the Performance Requirements. If the Performance Requirements are taken into account, both the likelihood and 

consequence of these risks may be significantly lower. 

Operational noise and vibration issues will be restricted to operation of the 

booster pump station. Modelling shows that noise and vibration from the 

booster pump station will be within compliance levels set out in the EPA SEPP-

N1 (Control of Noise from Commerce, Industry and Trade) at nearby sensitive 

receptors. This is discussed in Volume 4, chapter 10. 

The Transfer Pipeline will be designed to operate for a peak flow rate to deliver 

a maximum daily amount of water to Cardinia Reservoir. As with other 

underground pipe systems, there are expected to be negligible impacts from its 

operation. Initially the pipeline may cause some effects to visual amenity, but 

once vegetation has re-established, the Transfer Pipeline will have little to no 

visual impact. The booster pump station will be the most visible component of 

the Transfer Pipeline component, but visibility of this structure will be confined 

to a small area and this structure is not expected to have a high impact on any 

nearby residents. This is discussed in Volume 4, chapter 4. 

The Transfer Pipeline will require an easement for maintenance of the 

infrastructure. Establishment of this easement will require land acquisition. 

This easement could disrupt use of some properties. Some activities will be 

unrestricted after construction including livestock grazing. This is discussed in 

Volume 4, section 12.4. The PRs require development of a rehabilitation  

plan with each private landowner during progressive reinstatement of private 

land use.  
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5.4.3 Conclusion 

The construction and operation of the Transfer Pipeline will be generally similar 

to other underground pipelines within the area. During construction, excavation 

activities will cause some impacts to the surrounding environment. However, 

these impacts will be short lived and compliant with legislation and relevant 

guidelines. Where impacts could affect the physical environment, recovery will 

be relatively fast after construction is complete and potential impacts will be 

managed through the PRs.  

Once construction is complete, rehabilitation occurs and the easement has been 

established, the Transfer Pipeline is expected to cause little to no impact on the 

surrounding environment and community. There may be disturbance from noise 

to residents near the booster pump station. However, noise and vibration will 

adhere to EPA guidelines and the pump station housing will be acoustically 

designed to further minimise noise and vibration outside the station. 

No issues have been identified to suggest that the Transfer Pipeline will have 

any lasting detrimental effect on the environments through which it runs or on 

the social or economic life of its surrounding communities. 

5.5 Power Supply risks and impacts 

The Desalination Plant will require a power supply of approximately 

100 megawatts. As the existing electricity network in the Bass Coast region is 

unable to meet this demand, a new power supply is required. The Reference 

Project includes connection to the existing electricity grid via grid connection 

infrastructure. This power supply would include construction of a new 220 kV 

transmission line between the Desalination Plant and a connection into the 

existing electricity grid, two terminal stations (one at Tynong North and the 

other at Woolamai) and approximately 7.5 kilometres of underground cable. 
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5.5.1 Construction risks and impacts 

Major construction activities for the grid connection would largely include 

vegetation clearance, earthworks, trenching, stockpiling, excavation, truck 

movements, use of machinery and some chemical storage and hazardous 

materials handling. The transmission line would require construction of towers 

or poles and placement of powerlines between these towers or poles. 

Powerlines would be buried south of Bass Highway. Two terminal stations  

would also be constructed.  

The risks assessed as medium or higher associated with the construction of the 

Power Supply are set out in Table 5-7. While the impact assessment is not 

confined to these risks, the table identifies the higher order risks.  

Table 5-7 Summary of construction risks for the Power Supply assessed as medium and higher 

Activity Impact pathway 

C
on

se
qu

en
ce

 

Li
ke

lih
oo

d 

R
is

k 

Geology, geomorphology and soils 

Earthworks, truck movements and use of 

machinery 

Causing soil erosion resulting in slope 

instability and covering and/or 

reshaping of geoscience features 

Minor Almost 

Certain 

Medium 

Excavation and tunnelling crossing geoscience 

sites 

Removal of regolith and/or rock 

material and reshaping of surface 

Minor Almost 

Certain 

Medium 

Excavation and tunnelling encountering 

contaminated soils  

Contaminated soil impacting on public 

health 

Major Rare Medium 

Groundwater and surface waters 

Construction across waterways for underground 

cables 

Damage and/or disturbance of surface 

water ecosystems 

Moderate Unlikely Medium 

Flora and fauna 

Earthworks Impact on the Giant Gippsland 

Earthworm 

Major Unlikely Medium 

Aboriginal and cultural heritage 

Earthworks, trenching and disturbance of 

topsoil 

Damage or destruction of Aboriginal 

artefacts and sites 

Major Likely High 
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Table 5-7 Summary of construction risks for the Power Supply assessed as medium and higher 

Activity Impact pathway 

C
on

se
qu

en
ce

 

Li
ke

lih
oo

d 

R
is

k 

Earthworks, trenching and disturbance of 

topsoil 

Damage or destruction of historical 

artefacts or sites 

Moderate Unlikely Medium 

Human safety, recreational activities, access, and visual amenity 

Truck movements, earthworks and use of 

machinery generating dust 

Dust impacts on public health Major Unlikely Medium 

Use of machinery and trucks generating 

emissions 

Emissions impacts to public health Major Rare Medium 

Noise and vibration 

All construction activities Noise and vibration impacts on sensitive 

receptors 

Moderate Likely Medium 

Socio-economic 

Installation of poles/towers, erection of 

transmission lines, laying of underground 

cables. 

Agriculture production loss – loss of 

land, access, facilities 

Moderate Almost 

certain 

High 

Earthworks, trenching and disturbance to 

topsoil 

Transfer of soil between properties 

facilitating movement of potato cyst 

nematode impacting on agricultural 

viability of land 

Major Likely High 

All construction activities Impact on public recreation and open 

spaces 

Minor Likely High 

The above risk assessment is based on accepted construction practices but does not take into account the mitigation measures 

embodied in the Performance Requirements. If the Performance Requirements are taken into account, both the likelihood and 

consequence of these risks may be significantly lower. 

Ground disturbance during construction has the potential to disturb both 

Aboriginal and historical cultural heritage sites. A number of previously recorded 

Aboriginal and historical sites have been found along the grid connection 

corridor. Further sites are expected to be discovered as part of future surveys to 

finalise the Cultural Heritage Management Plan (CHMP). Works could potentially 

disturb a number of these unknown sites. This is discussed in Volume 5,  

section 8.3.1. 
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However, most of the transmission line excavation would be restricted to the 

immediate area for each tower or pole. With less ground disturbance than 

trenching, this is likely to limit the probability of encountering undiscovered 

Aboriginal sites. Additionally, the PRs have been developed to minimise impacts 

on Aboriginal heritage. In particular, a CHMP would be developed, in 

consultation with the RAP applicants, to manage Aboriginal cultural heritage. 

The CHMP must be submitted to and approved by Aboriginal Affairs Victoria 

before works commence. Additionally, the PRs require protection of sites at risk 

of accidental damage during construction and require implementation of design 

to avoid sites of high significance. Application of the PRs is expected to minimise 

any impacts on Aboriginal cultural heritage sites.  This is discussed in Volume 5, 

section 8.3.1 

Historical sites are likely to be far fewer in number than Aboriginal sites and are 

easier to avoid during construction, as they are typically infrequent, more 

discrete entities. As with Aboriginal cultural heritage, impacts to historical sites 

will be minimised through application of the PRs, including a requirement to 

design the extent of works to avoid known sites and protect sites that are at risk 

of accidental damage during construction.  

Similar to other linear infrastructure construction projects, construction of the 

Power Supply could emit some noise, vibration, dust and other air emissions.  

In general, these emissions are expected to be within the range expected for 

construction projects of this scope. Specialist investigations have been 

conducted to characterise these emissions and to confirm that these emissions 

will be temporary and restricted to the construction area. For example, 

modelling of possible dust emissions during construction of the transmission  

line shows that dust levels will be below the critical level for nuisance dust 

complaints beyond 175 metres from the construction site. Although some 

emissions would be produced during construction, these activities will be short-

term in any one location (since construction will move through the corridor) and 

any effects on people and the environment will be minimal and temporary.  

This is discussed in Volume 5, section 9.3.1. Furthermore, the PRs will be 

implemented to minimise the effects of noise, vibration, dust and other air 

emissions on all receptors.  
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During excavation activities, potential acid sulfate soils may be encountered in 

limited areas along the grid connection corridor: along the Powlett River and in 

areas of drained swamp east of Koo Wee Rup, though this risk is considered to 

be unlikely. Management of acid sulfate soils is common for construction 

projects of this nature and will be managed through the PRs.  

Giant Gippsland Earthworm habitat has been identified along the grid connection 

corridor and therefore excavation has potential to directly affect this species. 

However, it is considered unlikely that works will impact this species as Giant 

Gippsland Earthworm habitat is generally located within 40 metres of streams 

and waterways, and the transmission line would typically span waterways and 

areas of suitable habitat. Since the corridor would cross predominately 

agricultural land dominated by introduced vegetation, which is unlikely to 

support threatened fauna species, construction is unlikely to affect other EPBC 

or FFG listed species. Final design of the transmission line corridor would aim to 

avoid impacts to significant species, and any potential impacts would be 

managed through the PRs. The PRs require implementation of methods to 

manage stormwater, noise, light spill, vehicle movements, dust, and weeds and 

open trenching in order to limit impacts on flora and fauna. This is discussed in 

Volume 5, section 7.3.1. 

Construction of the Power Supply may require some interactions with surface 

waters and groundwaters. Construction could require some dewatering, but this 

is likely to be localised and brief. As well, as already noted, the transmission line 

would span waterways with minimal interactions between transmission line 

construction and surface water. Pursuant to the Performance Requirements, the 

Project will develop and implement construction methods and site rehabilitation 

plans to the satisfaction of the relevant water authority that seek to protect 

habitat values of waterways. This is discussed in Volume 5, section 6.3.1. 

Construction activities for the Power Supply could cause a temporary and 

localised disruption to some roads and recreational areas. Any interactions will 

be minimal since construction would move progressively along the corridor and 

rehabilitation would occur in the wake of Power Supply installation. Overall, any 

impact on facilities and recreational activities is likely to be minor due to the 

short time period of construction and since the PRs specify development of a 

traffic management strategy, a rehabilitation plan and a construction workforce 

accommodation strategy. 
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The potential impacts of construction on farming activities include temporary 

loss of production, severance where the construction corridor isolates an area 

for use, capital improvements loss, spread of soil borne pathogens such as the 

Potato Cyst Nematode (PCN) and inadequate rehabilitation. Impacts to farming 

activities will be managed through implementation of relevant Project 

Requirements (PRs) which require design to minimise impact through detailed 

siting of infrastructure, compliance with protocols to prevent the spread of PCN 

and appropriate site rehabilitation. 

5.5.2 Operation risks and impacts 

Operational activities for the Power Supply would mainly involve maintenance 

activities, which could require some truck and vehicle movements. The terminal 

stations for the grid connection will generate some noise and vibration, but 

other emissions such as dust are expected to be minimal since truck movements 

would be infrequent and any dust would be much less than emissions generated 

during construction. The terminal stations would be designed to comply with 

EPA noise guidelines and modelling already shows that operational noise would 

be well below the operational noise goals for the EPA Victoria guidelines for 

noise in Country Victoria at all nearby properties. Therefore, noise and vibration 

are not expected to be an ongoing issue for the Power Supply.  

Since the environmental disturbance will be restricted to the construction period, 

it is expected that there will be no ongoing effects on terrestrial ecosystems, 

aquatic ecosystems and cultural heritage during operation. Appropriate 

management during construction would minimise any possible impacts on 

surface water and groundwaters including a rehabilitation plan to restore the 

pre-construction landscape and monitoring and reporting to determine the 

effects, if any, of construction on waterways and wetlands.  
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The transmission line will include permanent infrastructure on the landscape 

including poles or towers and powerlines. This will change the amenity of the 

area. The alignment has been selected to avoid dense populations of people and 

sensitive land uses. A visual impact assessment concludes that the transmission 

line would be visible from a number of publicly accessible sites. The impact on 

visual amenity from the transmission line depends on the type of infrastructure 

and the adjacent land use. Some feel that steel poles would have a lower impact 

than lattice towers and the visual impact would be lower where the transmission 

line would pass through farmland. The impact on visual amenity would be low 

from the Mouth of the Powlett River foreshore and bridge, but the visual impact 

would be higher at local roads. The assessment of sixteen residential properties 

shows that the grid connection would have a moderate to high impact on the 

visual amenity of residents, most of them within 100 metres of the transmission 

line. This is discussed in volume 5, chapter 4. The PRs address this possible 

change in amenity by requiring design and siting of the Power Supply to limit 

visual impacts on residential properties and publicly accessible locations. The 

transmission line could be screened by plantings of trees and other vegetation.  

An easement will be acquired for the transmission line and subtransmission 

cables, and land acquisition will be required for the terminal stations. The 

transmission line alignment would intersect some highly productive agricultural 

land in the Koo Wee Rup area. The alignment across this area has the potential 

to compromise irrigation efficiency as it may restrict irrigation within the 

easement. As a result, some land may be removed from irrigation and suffer a 

loss in productivity, the potential earning rate and ultimately in land value.  

Compensation (including disruption costs) is payable under the Land Acquisition 
Compensation Act 1986 (Vic) for acquired easements. Some activities would be 

largely unaffected by the easement; livestock grazing and other typical 

agricultural activities that do not require irrigation methods discussed above 

should be able to resume once construction and rehabilitation have been 

completed. Cropping which requires irrigation could still be undertaken, provided 

modifications were undertaken to practices and equipment. The PRs require 

development of rehabilitation planning with individual private landowners prior 

to disturbance of private land. In general, the transmission line corridor will be 

progressively rehabilitated and any potential impacts on land use of the 

easement after construction will be managed through the PRs and the Land 
Acquisition and Compensation Act 1986 (Vic). 
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5.5.3 Conclusion 

The Power Supply would involve construction and operation of infrastructure 

that is common in Victoria. Firstly, the transmission line alignment has been 

sited and designed to avoid areas of sensitivity such as significant flora and 

fauna species and habitat and cultural heritage sites. Construction impacts may 

arise, but would be short lived and similar to those for other linear infrastructure 

projects. These will be managed through the PRs and conform to all applicable 

policies, legislation and guidelines, as well as implementing best practice 

measures to further reduce the construction impact.  

Once constructed, the transmission line corridor would be rehabilitated. 

Operational activities would largely be restricted to routine maintenance. As the 

Power Supply would be designed in accordance with legislation, and in particular 

EPA policies relating to noise, it is expected that there will be minimal impact on 

the surrounding environment and community. 
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6 Matters of National Environmental Significance  

This chapter deals with the specific matters that are required to be assessed 

under the Environment Protection and Biodiversity Conservation Act 1999 
(Cwlth) (EPBC Act). In particular, it describes how the Desalination Project is 

predicted to impact on matters of National Environmental Significance.  

6.1 Introduction 

On 4 February 2008, the Project was determined to be a ‘controlled action’ 

under the EPBC Act. The controlling provisions of the EPBC Act in relation to  

this decision are related to matters of National Environmental Significance (NES) 

and include: 

• Sections 16 and 17B (wetlands of international importance) 

• Sections 18 and 18A (listed threatened species and communities). 
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Reasons for determining that the Project is a controlled action include: 

 The desalinated water Transfer Pipeline will be situated within the lower 

catchment of the Western Port Ramsar site intersecting several waterways 

that drain into Western Port, including major tributaries such as the Bunyip 

River Main Drain, Lang Lang River and Bass River. Construction activities 

associated with the Transfer Pipeline have the potential to destabilise and 

erode stream banks leading to increased sedimentation and water turbidity 

within waterways that drain into Western Port. There is potential for these 

impacts to extend downstream into the Western Port Ramsar site, leading 

to a change in the ecological character of the site. 

 The construction corridor for the desalinated water Transfer Pipeline is 

likely to coincide with habitat of EPBC-listed threatened species. 

 The construction of high-voltage electricity transmission line(s) has the 

potential to remove or disturb habitat utilised by flora or fauna protected by 

the EPBC Act. 

 Several EPBC-listed flora species could be associated with the Desalination 

Plant site and associated infrastructure corridors. Some of these species 

could experience significant adverse impacts due to clearing and loss of 

individual plants and habitat areas associated with construction of the 

Desalination Plant. 

 Several EPBC-listed terrestrial fauna species have been recorded in the 

vicinity of the Project area including the critically endangered Orange-

bellied Parrot; the endangered Southern Brown Bandicoot, Spot-tailed 

Quoll, and Swift Parrot; and the vulnerable Growling Grass Frog, Dwarf 

Galaxias and Giant Gippsland Earthworm. 

 EPBC-listed cetacean species, including the Southern Right Whale and 

Humpback Whale could occasionally pass through, or close to, the marine 

Project area. 
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This chapter summarises how the four Project components are predicted to 

impact on matters of NES. Information presented in this chapter has been 

drawn from the specialist technical reports shown in Table 6-1. Mapbooks for 

the Transfer Pipeline and Power Supply components are respectively shown in 

Appendices 3 and 4. Project Requirements have been developed to provide an 

environmental framework for management of potential impacts associated with 

the Project during construction and operation, including any potential impacts 

on matters of national environmental significance. Areas of high sensitivity 

would be treated as exclusion zones and are included as a mapbook in Appendix 

5. Details of the Environmental Management Framework and the Performance 

Requirements is presented in chapter 10 of this volume. 

Table 6-1 Specialist reports and Technical Appendix number 

Report Technical 
Appendix No. 

Biosis Research Pty Ltd, June 20082 Assessment of marine mammals, birds and reptiles for the Victorian 
Desalination Project, Bass Coast, Victoria – Existing Conditions and Impact Assessment Report. 

13 

Biosis Research Pty Ltd, June 20083 Flora and Fauna Assessment: Desalination Plant, Bass Coast, 
Victoria: Existing Conditions Report and Impact Assessment Report, 

14 

Biosis Research Pty Ltd June 20084 Flora and Fauna Assessment: Desalination Project Transfer Pipeline, 
Wonthaggi to Cranbourne, Victoria. 

15 

Biosis Research Pty Ltd June 20085 Preliminary Flora and Fauna Assessment: Desalination Project North-
South Grid Connection Power Supply Option. 

16 

CEE June 2008 The Desalination Project Marine Biology  31 

6.2 Wetlands of international importance 

Wetlands of international importance are those wetlands listed under Article 2 of 

the Ramsar Convention for Inclusion on the List of Wetlands of International 

Importance. In Australia, wetlands are designated to be of international 

importance by the Commonwealth Government and are protected under the 

EPBC Act. The only wetland of international importance considered relevant to 

the Desalination Project is the Western Port Ramsar site, shown in Figure 6-1. 
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Figure 6-1 Western Port Ramsar site  
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Effects from the Desalination Project on wetlands of international importance 

were assessed in relation to the ecological character of the Ramsar wetland.  

The ‘ecological character’ is the combination of the ecosystem components, 

process and benefits of services that characterise the wetland at ‘a given point 

in time’. The term ‘at a given point in time’ refers to the time of designation for 

the Ramsar List. 

The following sections provide the impact assessment relevant to the site and its 

ecological character. 

6.2.1 Effects of Marine Structures 

The Marine Structures are located as within 10 kilometres of the Western Port 

Ramsar site, but they are not within the catchment of the Western Port Ramsar 

site. The primary mechanism by which the Marine Structures could impact on 

this Ramsar site is through entrainment of eggs and larvae which could change 

the abundance of the larvae of marine biota or by changes in water quality from 

discharge of the concentrate.  

Entrainment of eggs and larvae will remove a very small portion of the young 

produced by benthic biota. Modelling has shown that only a small percentage of 

eggs and larvae will be removed by the intake and the effect of this entrainment 

is only expected to affect the marine community (through possible changes in 

local abundance) within two kilometres of the intake (Volume 2 Chapter 8 and 

CEE 2008, Technical Appendix 31, ASR 2008). There is not expected to be any 

flow-on effects up the food chain (Volume 2 Chapter 8 and CEE 2008, Technical 

Appendix 31). The Performance Requirements specify that the Project Company 

must monitor and report on possible effects of entrainment on marine biota to 

ensure that the Project will minimise impacts on marine flora and fauna. 

Entrainment and entrapment of large marine biota, including EPBC-listed 

species, would be eliminated through the provision of bar grills on the intake. 

With dimensions of 100 mm by 100 mm it is expected that all marine birds and 

mammals will be excluded (Volume 2 Chapter 8 and Biosis Research 20082, 

Technical Appendix 13). 

The discharge is not expected to have a significant impact on the Western Port 

Ramsar site (Volume 2 Chapter 8, ASR 20087 Technical Appendix 29 and ASR 

20088, Technical Appendix 30). 
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6.2.2 Effects of the Desalination Plant  

The Desalination Plant site is not within the catchment of the Western Port 

Ramsar wetland. Therefore, the construction and operation of the Desalination 

Plant is not likely to result in a significant impact on any Ramsar wetland (Biosis 

Research 20083, Technical Appendix 14) 

6.2.3 Effects of the Transfer Pipeline  

The alignment for the Transfer Pipeline passes through the catchment of the 

Western Port Ramsar wetland. Seventy per cent of freshwater flows to Western 

Port reach the bay via three watercourses: the Bunyip River Main Drain, Lang 

Lang River and Bass River. These and other streams flowing into the eastern 

portion of Western Port have the greatest capacity to carry sediments and 

pollutants, including nutrients, into Western Port and its associated wetlands. 

The Strategic Management Plan for the Western Port Ramsar Site (DSE, 2003) 

identifies pollution as a risk that could result in the significant loss of the site’s 

environmental values and ecological character.  

The Transfer Pipeline will intersect with a number of streams that flow into 

Western Port from the east and north, with some of the crossing points close to 

the coast. Construction of these waterway crossings is the primary mechanism 

by which the Transfer Pipeline could affect the Western Port Ramsar site. To 

minimise construction impacts and protect the Western Port Ramsar site, the 

Transfer Pipeline construction may use low impact techniques, such as 

pipejacking, to cross larger streams. In the Reference Project, the waterways in 

Figure 6-2 are identified for consideration of pipejacking rather than trenching. 

Potential impacts relevant to the Western Port Ramsar site are discussed in 

more detail in Volume 4 Chapters 6 and 7. These are shown in Figure 6-2. 

Table 6-2 Waterways identified for consideration for pipejacking 

Waterways identified for consideration for pipejacking 

Powlett River Lang Lang River Cardinia Drain 

Bridge Creek Yallock Cut McDonalds Catch Drain 

Woolshed Creek Yallock Creek Toomuc Creek 

Tennant Creek Bunyip River Deep Creek 

Bass River Cardinia Creek  
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Figure 6-2 Waterways identified for consideration of pipejacking 

 
Melbourne Water and West Gippsland Catchment Management Authority will 

decide (where relevant) which waterways will need to be pipe jacked along the 

Transfer Pipeline corridor. Potential impacts will be further managed through the 

Performance Requirements as set out in Section 10.3 of this volume:  
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After construction, the Transfer Pipeline would be buried and once operational is 

unlikely to have any potential effects on the Ramsar site. The construction and 

operation of the Transfer Pipeline is not considered likely to have a significant 

impact on the ecological character of the Western Port, or any other Ramsar 

wetland (Volume 4 Chapter 6 and 7 and Biosis Research 20084, Technical 

Appendix 15). 

6.2.4 Effects of the Northerly grid connection 

The Northerly grid connection would be located within the catchment of the 

Western Port Ramsar site, as shown in Figure 6-1. Construction works entail 

crossing watercourses that drain directly into Western Port. These construction 

works have potential to result in impacts on water quality. However, earthworks 

in the vicinity of waterways draining into the Western Port Ramsar site would 

predominantly be restricted to tower and pole footings for the transmission line, 

and towers and poles would not be placed in waterways. This would result in a 

smaller area of disturbance than that for the Transfer Pipeline and can be 

managed. This is discussed in more detail in Volume 5 Chapters 6 and 7. 

Construction would be controlled and managed using the Performance 

Requirements provided for the Transfer Pipeline in Section 7.2.3 to avoid any 

significant impacts on the Ramsar site (Volume 5 Chapters 6 and 7 and Biosis 

Research 20085, Technical Appendix 16). 

6.2.5 Assessment against ecological character 

The assessment of effects in relation to the ecological character features of the 

Western Port Ramsar site are summarised in Table 6-3. 

Table 6-3 Assessment against the ecological character of Western Port Ramsar site 

Ecological character aspect 
of Ramsar wetland EES assessment Relevant Chapter 

1(a) The wetland is a particularly 
good representative example of a 
natural or near-natural wetland 
characteristic of the appropriate 
biogeographical region. 

The representativeness of this site as a natural or near-

natural wetland will not be directly affected because no 

project activities will occur at or in the immediate vicinity 

of the site. There is potential for insignificant impacts on 

water quality from construction of the Transfer Pipeline 

and Power Supply as discussed in section 6.2.3. 

Volume 2 Chapter 8  

Volume 3 Chapter 6, Chapter 7 

Volume 4 Chapter 6, Chapter 7 

Volume 5 Chapter 6, Chapter 7 

1(b) The wetland is a particularly 
d t ti l f

This criterion will be unaffected as discussed for 1(a) Volume 2 Chapter 8  
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Ecological character aspect 
of Ramsar wetland EES assessment Relevant Chapter 

good representative example of a 
natural or near-natural wetland 
common to more than one 
biogeographical region. 

Volume 3 Chapter 6, Chapter 7 

Volume 4 Chapter 6, Chapter 7 

Volume 5 Chapter 6, Chapter 7 

3(a) Regularly supports 20 000 
waterfowl. 

The ability of the site to support waterfowl will not be 

directly affected as no Project activities will occur at or in 

the near vicinity of the site. Indirect impacts such as 

changes to water quality will also be insignificant as 

discussed in section 6.2.3. 

Volume 2 Chapter 8  

Volume 3 Chapter 6, Chapter 7 

Volume 4 Chapter 6, Chapter 7 

Volume 5 Chapter 6, Chapter 7 

3(b) Regularly supports substantial 
numbers of waterfowl from 
particular groups. 

This criterion will be unaffected, as discussed for 3(a) Volume 2 Chapter 8  

Volume 3 Chapter 6, Chapter 7 

Volume 4 Chapter 6, Chapter 7 

Volume 5 Chapter 6, Chapter 7 

3(c) Regularly supports 1% on the 
individuals in a population of one 
species or subspecies. 

This criterion will be unaffected, as discussed for 3(a) Volume 2 Chapter 8  

Volume 3 Chapter 6, Chapter 7 

Volume 4 Chapter 6, Chapter 7 

Volume 5 Chapter 6, Chapter 7 

6.3 Listed threatened species and communities 

Listed threatened species and communities protected under the EPBC Act 

include species and communities that are considered to be extinct, extinct in the 

wild, critically endangered, endangered, vulnerable or conservation dependent. 

Species listed as threatened under the EPBC Act and relevant to the Reference 

Project are discussed below.  

6.3.1 Listed threatened flora species 

Table 6-4 provides the EPBC-listed threatened flora species associated with the 

Desalination Plant site, Transfer Pipeline and Power Supply corridors. These are 

discussed further in Chapter 7 of Volumes 3, 4 and 5. There are no EPBC-listed 

threatened flora species identified with the Marine Structures. 
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Table 6-4 EPBC-listed threatened flora species 

Project component 

Common name Scientific name Status 
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River Swamp Wallaby-grass Amphibromus fluitans VU     

Eastern Spider orchid Caladenia orientalis EN     

Matted Flax-lily Dianella amoena EN     

Clover Glycine Glycine latrobeana VU     

Maroon Leek-orchid Prasophyllum frenchii EN     

Dense Leek-orchid Prasophyllum spicatum VU     

Green Striped Greenhood Pterostylis chlorogramma VU     

Leafy Greenhood Pterostylis cucullata VU     

Metallic Sun-orchid Thelymitra epipactoides EN     

Swamp Everlasting Xerochrysum palustre VU     

Strzelecki Gum Eucalyptus strzeleckii VU     

*VU indicates species listed as vulnerable under the EPBC Act; EN indicates species listed as endangered under the EPBC Act; CR 

indicates species listed as critical under the EPBC Act 

Database searches identified five EPBC-listed species that could be associated 

with the Desalination Plant site but only one of these, River Swamp Wallaby-

grass, has been recorded at the Desalination Plant site. Four individual plants of 

this species have been identified within the boundaries of the Desalination Plant 

site, but are not considered to comprise an important population as defined 

under the EPBC Act Significant Impact Guidelines. An additional population of 

Swamp Wallaby-grass has been identified within the Desalination Plant site, but 

could not be identified at a species level as the plants were not flowering at the 

time of assessment. It is likely that these individuals are also River Swamp 

Wallaby-grass (Volume 3 Chapter 7 and Biosis Research 20083, Technical 

Appendix 14).  
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It is likely that River Swamp Wallaby-grass also occurs within the Transfer 

Pipeline and grid connection corridors, including the construction power supply 

and Booster Pump Station power supply alignments. Within the Transfer Pipeline 

corridor, River Swamp Wallaby-grass may occur on the margins of shallow 

wetlands and dams. It is likely that this species occurs in damp depressions or 

edges of waterbodies within the northerly grid connection alignment. No 

significant impact on this species is considered likely to result from the 

development or operation of the Desalination Project with the implementation of 

the Performance Requirements (Biosis Research, 20083, Technical Appendix 14). 

Database searches identified an additional eight EPBC-listed flora species that 

could be associated with the Transfer Pipeline corridor. Three of these are likely 

to occur in the Transfer Pipeline corridor, these are Matted Flax-lily, Maroon 

Leek-orchid and Green-striped Greenhood. Matted Flax-lily is likely to occur in 

lowland grassland and grassy woodland along the Transfer Pipeline corridor. 

Previous records of this species were from Section 6 in the Leongatha Railway 

reserve north-west of Tooradin and in an area south of Officer. Maroon Leek-

orchid is likely to occur in grassland and grassy woodland habitat. Previous 

records of this species were also from Section 6 in the Leongatha Railway 

Reserve between Cranbourne and Tooradin, and near Beaconsfield. Green-

striped Greenhood has been previously recorded in Section 3 east of Grantville 

and Section 4 north of Mosquito Hill. It is likely this species occurs in heathy 

woodland habitat within or immediately adjacent the Transfer Pipeline 

alignment. 

Based on the literature review and database search, nine EPBC-listed species 

are predicted to occur within five kilometres of the grid connection. Of these 

species only three are likely to occur in the grid connection corridor: River 

Swamp Wallaby-grass, Maroon Leek-orchid and Strzlecki Gum. River Swamp 

Wallaby-grass is discussed above. Maroon Leek-orchid has not previously been 

recorded in the corridor; however, suitable habitat is present in Grassy 

Woodland and Grassland Ecological Vegetation Classes within the alignment. 

There are scattered records of Strzelecki Gum in the central part of the 

alignment. Matted Flax-lily may also occur in areas of native grassland along  

the Booster Pump Station power supply alignment. 
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Further ecological surveys, including seasonal surveys for significant flora 

species will be undertaken to provide more certainty regarding the presence of 

species and assist the Project Company with detailed design. The Desalination 

Plant in the Reference Project has been sited in an area very substantially 

cleared of indigenous vegetation. It is proposed to tunnel the inlet and outlet 

pipes under the foreshore reserve, which would avoid direct impacts on 

vegetation communities on the dune system.  

The grid connection and Transfer Pipeline alignments and construction methods 

would be located to avoid native vegetation and habitat or, where avoidance is 

not possible, the construction footprint size would be restricted and use areas of 

poorer quality native vegetation in preference to areas with higher biodiversity 

values. The Performance Requirements identify areas of high sensitivity, such as 

important populations of species, which would be avoided (refer mapbook in 

Appendix 5 for current known areas of sensitivity). For the overhead component 

of the grid connection, the transmission lines could span over areas of native 

vegetation, habitat and waterbodies, and the Reference Requirements require 

poles or towers to be microsited to avoid as far as practicable these sensitive 

areas (Volume 3 Chapter 7 and Biosis Research 20083 Technical Appendix 14, 

Volume 4 Chapter 7 and Biosis Research 20084 Technical Appendix 15 and 

Volume 5 Chapter 7 and Biosis Research 20085 Technical Appendix 16). 

Potential impacts to these species would be managed using the Project 

Requirements to minimise vegetation removal as set out on Section 10.3  

of this volume. 

Accordingly, the Desalination Project is not expected to have any significant 

impacts on EPBC-listed threatened flora species. 

6.3.2 Listed threatened bird species 

Table 6-5 shows the EPBC-listed threatened bird species associated with the 

Marine Structures, Desalination Plant site, Transfer Pipeline and Power  

Supply corridors. 
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Table 6-5 EPBC-listed threatened bird species 

Project component 

Common name Scientific name Status 
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Wandering Albatross Diomedea exulans VU     

Amsterdam Albatross  Diomedea amsterdamensis EN     

Tristan Albatross  Diomedea dabbenena EN     

Soft-plumaged Petrel Pterodroma mollis VU     

Blue Petrel Halobaena caerulea VU     

Fairy Prion Pachyptila turtur VU     

Gibson's Albatross Diomedea gibsoni VU     

Black-browed Albatross  Thalassarche melanophris VU     

Campbell Albatross  Thalassarche impavida VU     

Yellow-nosed Albatross  Thalassarche chlororhynchos  VU     

Grey-headed Albatross  Thalassarche chrysostoma  VU     

Shy Albatross  Thalassarche cauta VU     

Salvin's Albatross  Thalassarche salvini VU     

Buller's Albatross  Thalassarche bulleri  VU     

Southern Giant-Petrel  Macronectes giganteus  EN     

Northern Giant-Petrel  Macronectes halli VU     

Southern Royal Albatross  Diomedea epomophora VU     

Northern Royal Albatross  Diomedea sanfordi EN     

Australian Painted Snipe  Rostratula australis VU     

Superb Parrot Polytelis swainsonii VU     

Orange-bellied Parrot  Neophema chrysogaster CR     

Swift Parrot  Lathamus discolor EN     
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Project component 

Common name Scientific name Status 
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Regent Honeyeater Xanthomyza phrygia EN     

Helmeted Honeyeater Lichenostomus melanops cassidex EN     

*VU indicates species listed as vulnerable under the EPBC Act; EN indicates species listed as endangered under the EPBC Act; CR 

indicates species listed as critical under the EPBC Act 

Eighteen EPBC-listed birds have been identified as potentially associated with 

the Marine Structures. Five of these species are not expected to occur in the 

locality (Amsterdam Albatross, Tristan Albatross, Grey-headed Albatross, 

Southern Royal Albatross, Northern Royal Albatross), whilst twelve of these 

species are potential rare visitors the area. One species, the Fairy Prion, is 

resident along the Bass coast. The Fairy Prion has been recorded in the local 

area and is considered likely to forage at the Desalination Plant site from time to 

time, however the Desalination Project area is not considered to provide 

important habitat for this species (refer Volume 2 Chapter 5 and Biosis Research 

20082 Technical Appendix 13.) 

None of these threatened bird species would be significantly impacted by the 

construction or operation of the intake and outlet structures (Volume 2 Chapter 

5 and Biosis Research 20082, Technical Appendix 13). Firstly, the construction 

technique for the Marine Structures has been chosen to avoid disturbance to the 

coastal dunes and adjacent beach. Additionally, any potential impacts on EPBC-

listed bird species will be managed through the Performance Requirements. 

These Performance Requirements specify implementation of management 

systems to ensure no adverse effects on the dune system, beach and intertidal 

zone due to Project activities. Additionally, the Project Requirements require 

minimum external lighting to minimise impacts on seabirds.  
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One EPBC-listed bird species, the Orange-bellied Parrot, has the potential to visit 

the Desalination Plant site. However, this area provides no important or limiting 

resources for an ecologically significant portion of the parrot’s populations, and 

habitats at the site are generally unsuitable for the species. Indirect impacts on 

the Orange-bellied Parrot may occur from disturbance due to increased numbers 

of people accessing the Powlett River (Volume 3 Chapter 7 and Biosis Research 

20083, Technical Appendix 14).  

The Orange-bellied Parrot could infrequently visit the area where the Transfer 

Pipeline and grid connection corridor would intersect the Powlett River (Volume 

4 Chapter 7 and Biosis Research 20084, Technical Appendix 15 and Volume 5 

Chapter 7 and Biosis Research 20085, Technical Appendix 16). It is not expected 

that there will be any significant impacts on this species from the Desalination 

Project.  

Scattered remnants of vegetation within paddocks and road reserves may 

provided marginal, opportunistic habitat for the Swift Parrot within the Transfer 

Pipeline and northerly grid connection corridor. The Australian Painted Snipe has 

not been recorded in the local area and as a rare species is considered unlikely 

to occur along either the Transfer Pipeline or grid connection corridors. The 

Transfer Pipeline is located outside of the species range for the Helmeted 

Honeyeater. As a rare species the Regent Honeyeater is not expected to occur 

along the grid connection corridor. The Superb Parrot is expected to have 

negligible likelihood of occurring in the area and the only record of this species 

in the area was from a vagrant or escaped aviary bird (Volume 3 Chapter 7 and 

Biosis Research 20083 Technical Appendix 14, Volume 4 Chapter 7 and Biosis 

Research 20084 Technical Appendix 15 and Volume 5 Chapter 7 and Biosis 

Research 20085 Technical Appendix 16).  

Further ecological surveys, including seasonal surveys for significant fauna 

species will be undertaken to provide more certainty regarding the presence of 

species and assist the Project Company with detailed design. The Desalination 

Plant in the Reference Project has been sited in an area substantially cleared of 

indigenous vegetation. It is proposed to tunnel the inlet and outlet pipes under 

the foreshore reserve, which would avoid direct impacts on vegetation 

communities and fauna species present in the dune system.  
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The grid connection and Transfer Pipeline alignments and construction methods 

would be located to avoid native vegetation and habitat or, where avoidance is 

not possible, the construction footprint size would be restricted and use areas of 

poorer quality native vegetation in preference to areas with higher biodiversity 

values. Areas of high sensitivity, such as important habitat, have been identified 

and the Performance Requirements require that they be avoided where 

practicable (refer mapbook in Appendix 5 for areas of sensitivity). For the 

overhead component of the grid connection, the transmission lines could span 

over areas of native vegetation, habitat and waterbodies, and poles or towers 

would be microsited to avoid sensitive areas (Volume 3 Chapter 7 and Biosis 

Research 20083 Technical Appendix 14, Volume 4 Chapter 7 and Biosis Research 

20084 Technical Appendix 15 and Volume 5 Chapter 7 and Biosis Research 

20085 Technical Appendix 16).  

Potential impacts on listed threatened bird species would primarily include loss 

of habitat and disturbance impacts from noise, light and vibration during 

construction. These impacts will be short term and cease when construction 

stops. There will be no potential impacts on listed bird species during the 

operation of the Transfer Pipeline or grid connection. These potential short-term 

impacts would be managed through the Performance Requirements as set out in 

Section 10.3 of this volume. 

6.3.3 Listed threatened mammal species 

Table 6-6 shows the EPBC-listed threatened mammal species associated with 

the Marine Structures, Desalination Plant site, Transfer Pipeline and Power 

Supply corridors. 

Table 6-6 EPBC-listed threatened mammal species 

Project component 

Common name Scientific name Status 
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Spot-tailed Quoll  Dasyurus maculatus maculatus (SE mainland 
population)  

EN     

Southern Brown 

di

Isoodon obesulus obesulus EN     
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Project component 

Common name Scientific name Status 
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Bandicoot  

Long-nosed Potoroo  Potorous tridactylus tridactylus VU     

Grey-headed Flying-fox  Pteropus poliocephalus VU     

Smoky Mouse  Pseudomys fumeus EN     

Leadbeaters Possum Gymnobelideus leadbeateri EN     

Australian Sea Lion Neophoca cinerea VU     

Southern Elephant Seal  Mirounga leonina VU     

Southern Right Whale  Eubalaena australis EN     

Blue Whale  Balaenoptera musculus EN     

Humpback Whale  Megaptera novaeangliae  VU     

*VU indicates species listed as vulnerable under the EPBC Act; EN indicates species listed as endangered under the EPBC Act; CR 

indicates species listed as critical under the EPBC Act 

Five EPBC-listed mammal species have been identified in relation to the Marine 

Structures including three whale species, the Southern Elephant Seal and the 

Australian Sea Lion. A few individuals of the Southern Right Whale and the 

Humpback Whale are considered likely to pass through or near the marine 

environment of the Desalination Project area during their annual migrations, 

between May and December. The Australian Sea Lion, Southern Elephant Seal 

and Blue Whale are considered to have potential to visit the Desalination Project 

area on rare occasions only. Therefore, the Desalination Project area does not 

provide important habitat for an ecologically significant proportion of any of 

these species (Volume 2 Chapter 5 and Biosis Research 20082, Technical 

Appendix 13). 
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The Spotted Quoll, Long Nosed Potaroo, Grey-headed Flying-fox, Smokey Mouse 

and Leadbeaters Possum are considered unlikely to occur within the 

Desalination Plant site, Transfer Pipeline and Power Supply corridors as they are 

either locally extinct, have never been recorded to occur naturally in the local 

area or because of a lack of suitable habitat (Volume 3 Chapter 7 and Biosis 

Research 20083 Technical Appendix 14, Volume 4 Chapter 7 and Biosis Research 

20084 Technical Appendix 15 and Volume 5 Chapter 7 and Biosis Research 

20085 Technical Appendix 16). Most species will not be disturbed by noise, light 

and vibration unless they associate this with actual danger and mobile species 

would likely avoid the area. 

One EPBC-listed mammal, the Southern Brown Bandicoot, may occur within the 

strip of coastal dune vegetation and may forage in adjacent pasture in areas 

close to the Desalination Plant site. The proposed Desalination Plant footprint 

and other areas for development do not contain any suitable habitat for the 

species. Southern Brown Bandicoot is also known to inhabit dense remnant and 

introduced vegetation in road and rail reserves and along drainage lines and 

streams in the Koo Wee Rup area. Potential habitat is present within both the 

Transfer Pipeline and grid connection corridors, including the construction power 

supply and Booster Pump Station power supply alignments. Wherever possible, 

the alignments of the Transfer Pipeline and Northerly grid connection have been 

located to avoid potential habitat of the Southern Brown Bandicoot and as a 

result, construction works should affect only a small area of available habitat 

(Volume 3 Chapter 7 and Biosis Research 20083 Technical Appendix 14, Volume 

4 Chapter 7 and Biosis Research 20084 Technical Appendix 15 and Volume 5 

Chapter 7 and Biosis Research 20085 Technical Appendix 16).  

Further ecological surveys will be undertaken for all Project components to 

provide more certainty regarding the presence of species and assist the Project 

Company with detailed design. These will include seasonal and targeted surveys 

for significant fauna species such as small terrestrial mammals in the foreshore 

dune system. Potential impacts to EPBC Act listed threatened mammal species 

would be managed through the Performance Requirements as set out in Section 

10.3 of this volume. 
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6.3.4 Listed threatened frog and reptile species 

Table 6-7 shows the EPBC-listed threatened frog and reptile species associated 

with the Marine Structures, Desalination Plant site, Transfer Pipeline and Power 

Supply corridors. 

Table 6-7 EPBC-listed threatened frog and reptile species 

Project component 

Common name Scientific name Status 
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Growling Grass Frog  Litoria raniformis VU     

Leathery Turtle  Dermochelys coriacea VU     

*VU indicates species listed as vulnerable under the EPBC Act; EN indicates species listed as endangered under the EPBC Act; CR 

indicates species listed as critical under the EPBC Act 

Individuals of the EPBC-listed Leathery Turtle could occasionally pass through 

the marine environment associated with the marine intake and outlet structures. 

Entrainment or entrapment of large marine biota, including the Leathery Turtle, 

would be eliminated through the provision of bar grills on the intake. With 

dimensions of 100 mm by 100 mm it is expected that all marine birds and 

mammals would be excluded. No significant impact on the Leathery Turtle 

would occur from the Desalination Project given that there are no important 

populations of this species in the marine area associated with the Project, and 

the area does not provide important habitat for an ecologically significant 

proportion of this species (Volume 2 Chapter 5 and Biosis Research 20082 

Technical Appendix 13). 

One EPBC-listed frog species, the Growling Grass Frog has been identified in 

relation to the Desalination Plant site, Transfer Pipeline corridor, grid connection 

corridor, and construction power supply and Booster Pump Station power supply 

alignments. The Growling Grass Frog is not expected to occur on the 

Desalination Plant site as there does not appear to be suitable habitat. 

Populations are known to exist in a number of drains crossed by the Transfer 

Pipeline, including: 
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• Lower Gum Scrub Creek 

• Lower Toomuc Creek 

• Deep Creek 

• McDonalds Drain 

• north-west catch drain adjacent to Main Drain/Bunyip River.  

 

These drains are highly modified, channelised lower reaches of watercourses 

that drain the area formerly occupied by the Koo Wee Rup Swamp and 

discharge into the north and north-east of Western Port. These sites support 

breeding populations of Growling Grass Frogs as adult frogs, including calling 

males. These waterway crossings have been identified to be considered for 

pipejacking (Figure 6-2) and are included in the mapbook in Appendix 5. The 

population recorded in the Bunyip River is also relevant for the grid connection 

as this channelised waterway extends a considerable distance inland and 

therefore is also traversed by the grid connection corridor. Other potential 

habitat in the grid connection corridor includes farm dams, other drainage 

channels and stream crossings (Volume 4 Chapter 7 and Biosis Research 20084 

Technical Appendix 15 and Volume 5 Chapter 7 and Biosis Research 20085 

Technical Appendix 16)  

Waterway crossings could potentially affect the Growling Grass Frog. As outlined 

above and discussed in Volume 4, chapter 6 and 7, construction may use low 

impact techniques, such as pipejacking, to cross major watercourses. If low-

impact construction techniques are used it will substantially reduce the potential 

impacts on this species. Where Transfer Pipeline construction requires 

trenching, a temporary effect on small areas of habitat for the Growling Grass 

Frog could occur. The amount of habitat affected is not likely to provide 

important or limiting resources for an ecologically significant portion of the 

species population. Areas of habitat affected would be small (a maximum width 

of 30 metres) and impacts would be temporary, during construction only 

(Volume 4 Chapter 7). Further ecological survey work, including targeted 

seasonal surveys for the Growling Grass Frog, would be completed to inform 

detail design. 
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Therefore, there will be no significant impact on this species from the 

Desalination Project (Volume 3 Chapter 7 and Biosis Research 20083 Technical 

Appendix 14, Volume 4 Chapter 7 and Biosis Research 20084 Technical Appendix 

15 and Volume 5 Chapter 7 and Biosis Research 20085 Technical Appendix 16). 

Potential impacts to the Growling Grass Frog would be further managed through 

the Performance Requirements as set out in Section 10.3 of this volume. 

6.3.5 Listed threatened ray-finned fish species 

Table 6-8 shows the EPBC-listed threatened ray-finned fish species associated 

with the Marine Structures, Desalination Plant site, Transfer Pipeline and Power 

Supply corridors. 

Table 6-8 EPBC-listed threatened ray-finned fish species 

Project component 

Common name Scientific name Status 
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Australian Grayling  Prototroctes maraena VU     

Dwarf Galaxias  Galaxiella pusilla VU     

Yarra Pygmy Perch Nannoperca obscrua VU     

*VU indicates species listed as vulnerable under the EPBC Act; EN indicates species listed as endangered under the EPBC Act; CR 

indicates species listed as critical under the EPBC Act 

There are three EPBC-listed threatened fish species that could be associated 

with the Desalination Project areas. These are Australian Grayling, Dwarf 

Galaxias and the Yarra Pygmy Perch. 

The Australian Grayling may be found in the location of the Marine Structures. It 

is unlikely that the marine environment in the Project area or nearby Powlett 

River is significant for the Australian Grayling. It is considered unlikely that the 

operation of the intakes would result in the entrainment of individuals of this 

species (Volume 2 Chapter 5 and Biosis Research 20082 Technical Appendix 13).  
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Potential habitat for the Australian Grayling also exists in waterways crossed by 

the Transfer Pipeline, grid connection and Booster Pump Station power supply 

corridors including Cardinia Creek, Bunyip and Lang Lang Rivers. The Australian 

Grayling has been previously recorded from Cardinia Creek and Bunyip River. It 

is possible, although unlikely that the Australian Grayling occurs in the Powlett 

River and Bass River due to the lack of seasonal flows in these river systems 

(Volume 3 Chapter 7 and Biosis Research 20083 Technical Appendix 14, Volume 

4 Chapter 7 and Biosis Research 20084 Technical Appendix 15 and Volume 5 

Chapter 7 and Biosis Research 20085 Technical Appendix 16). 

The Dwarf Galaxias could inhabit the unnamed tributary of the Powlett River, 

including a small wetland in the north-east of the Desalination Plant site. The 

Reference Project would enhance habitat as the landscape concept includes 

reinstatement of wetlands and protection of this waterway. It has also been 

recorded in Yallock Creek in the vicinity of the Transfer Pipeline. Previous 

records from Cardinia Creek and Eumemmerring Creek are considerably 

upstream of the Transfer Pipeline and Power Supply corridors.  

The Transfer Pipeline alignment area is considered to be clearly outside the 

current and most likely the former distributional range of the Yarra Pygmy Perch 

and hence there is no potential for this species to occur in the vicinity of the 

Transfer Pipeline alignment (Volume 4 Chapter 7 and Biosis Research 20084, 

Technical Appendix 15) 

Construction of the Transfer Pipeline where it intersects waterways could 

potentially affect these fish species. As previously mentioned, it is recommended 

that low-impact construction techniques such as pipejacking are used under 

major watercourses. If low-impact construction techniques such as pipejacking 

are used it will substantially reduce the potential impacts on these species. 

Where trenching is required, the aquatic habitat for this species could be 

temporarily affected. However, the amount of habitat affected is not likely to 

provide important or limiting resources for an ecologically significant portion of 

the species’ populations. It is expected that no long-term effect on habitat will 

occur and neither the Dwarf Galaxias nor the Australian Grayling will be 

significantly impacted by the Desalination Project (Volume 3 Chapter 7 and 

Biosis Research 20083 Technical Appendix 14, Volume 4 Chapter 7 and Biosis 

Research 20084 Technical Appendix 15 and Volume 5 Chapter 7 and Biosis 

Research 20085 Technical Appendix 16). 
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Further ecological surveys, including aquatic habitat assessment and survey, 

would be undertaken to identify threatened fish species and inform the detailed 

design. Areas of high sensitivity, including waterways, would be treated as 

exclusion zones and are contained in the mapbooks in Appendix 5. Potential 

impacts to listed threatened ray-finned fish species would be managed through 

the Performance Requirements as set out in Section 10.3 of this volume. 

6.3.6 Listed threatened shark species 

Table 6-9 shows the EPBC-listed threatened shark species associated with the 

Marine Structures, Desalination Plant site, Transfer Pipeline and Power  

Supply corridors. 

Table 6-9 EPBC-listed threatened marine species 

Project component 

Common name Scientific name Status 
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Great White Shark Carcharodon carcharias VU     

Grey Nurse Shark Carcharius taurus VU     

*VU indicates species listed as vulnerable under the EPBC Act; EN indicates species listed as endangered under the EPBC Act; CR 

indicates species listed as critical under the EPBC Act 

Two shark species, the Grey Nurse Shark and the Great White Shark have been 

identified in relation to the marine intake and outlet location. The Grey Nurse 

Shark is unlikely to be found in the central Bass Strait region or within the 

Project area as it is not its known distributional range. The Great White Shark  

is a very large shark that is highly mobile with vast individual geographic 

ranges; it has previously been recorded in Bass Strait. Individuals are likely to 

remain resident in one locality only for periods of days or rarely weeks (Volume 

2 Chapter 5 and Biosis Research 20082 Technical Appendix 13). Accordingly, the 

Desalination Project is not expected to have a significant impact on EPBC-listed 

threatened shark species. 
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6.3.7 Listed threatened invertebrate species 

As shown in Table 6-10 two EPBC-listed invertebrate species could be associated 

with the Transfer Pipeline corridor. These are the Giant Gippsland Earthworm 

Megascolides australis and the Golden Sun Moth Synemon plana.  

Table 6-10 EPBC-listed threatened invertebrates 

Project component 

Common name Scientific name Status 
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Giant Gippsland Earthworm Megascolides australis VU     

Golden Sun Moth Synemon plana CR     

*VU indicates species listed as vulnerable under the EPBC Act; EN indicates species listed as endangered under the EPBC Act; CR 

indicates species listed as critical under the EPBC Act 

Populations of the Giant Gippsland Earthworm are likely to exist in the soils of 

stream sides, soaks and south-facing hillsides of the southern area of the 

Transfer Pipeline and grid connection corridors.  

Suitable habitat for this species has been identified along the Transfer Pipeline 

alignment in the Almurta-Glen Forbes-Woolamai area of the Bass River Valley. 

Surveys for the Giant Gippsland Earthworm undertaken along the Transfer 

Pipeline found habitat but no indication of the existence of Giant Gippsland 

Earthworm colonies (Volume 4 Chapter 7 and Biosis Research 20084 Technical 

Appendix 15).  
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Surveys have found three active Giant Gippsland Earthworm populations on the 

grid connection alignment. These populations occurred on the banks of Wattle 

Creek, the Bass River and a small watercourse east of Nyora. Old burrows, 

probably indicating extinct populations, were located at an additional three sites 

on the banks of a drainage line, the Bass River and at the top of a south facing 

embankment adjacent to the Bass River. The species appears to be absent from 

the silty soils found along the Bass River due to extensive flooding, and from 

minor drainage lines with shallow walls that are prone to flooding. The most 

northerly population of Giant Gippsland Earthworms along the alignment 

occurred at Ferriers Road, north of Loch. The lower reaches of tributaries of the 

Lang Lang River north of this site were sampled with no further evidence of 

Giant Gippsland Earthworms found (Volume 5 Chapter 7 and Biosis Research 

20085 Technical Appendix 16). 

These species may be impacted directly through earthworks or as a result of 

localised changes to the groundwater table altering the water balance in 

earthworm burrows. Populations of the species are very localised and discrete 

and the Transfer Pipeline could be aligned to avoid populations. Excavations for 

the grid connection would be localised to pole or tower locations, and hence 

would occur at intervals of around 250 metres to 450 metres. Due to this 

minimal area of disturbance and the discrete and localised nature of Giant 

Gippsland Earthworm populations, it is expected that this species could be 

avoided during construction. Further survey work could be undertaken prior  

to construction, targeting potential Giant Gippsland Earthworm habitat. If 

populations were found, localised realignment of the Transfer Pipeline or grid 

connection could occur to avoid the species. As a result, no significant impact  

on an important population of the species is likely to occur from the Transfer 

Pipeline or grid connection (Volume 4 Chapter 7 and Biosis Research 20084, 

Technical Appendix 15, Volume 5 Chapter 7 and Biosis Research 20085 

Technical Appendix 16). Potential impacts to the Giant Gippsland Earthworm 

would be managed through the Performance Requirements as set out in Section 

10.3 of this volume. 
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The Golden Sun Moth has negligible likelihood of occurring or visiting the area 

associated with the Transfer Pipeline or grid connection corridors because the 

area is outside of the accepted range and contains no suitable habitat for this 

species. Therefore there will be no significant impact on this species from the 

Desalination Project (Volume 4 Chapter 7 and Biosis Research 20084 Technical 

Appendix 15 and Volume 5 Chapter 7 and Biosis Research 20085 Technical 

Appendix 16).  

6.3.8 Ecological communities 

No listed ecological communities occur within the locality of the Marine 

Structures, Desalination Plant site, Transfer Pipeline and Power Supply corridor 

(Volume 2 Chapter 5 and Biosis Research 20082 Technical Appendix 13, Volume 

3 Chapter 7 and Biosis Research 20083 Technical Appendix 14, Volume 4 

Chapter 7 and Biosis Research 20084 Technical Appendix 15 and Volume 5 

Chapter 7 and Biosis Research 20085 Technical Appendix 16). 

6.4 Other matters of National Environmental 
Significance  

EPBC-listed migratory species and the Commonwealth marine environment are 

two further assets identified as matters of NES that could be potentially affected 

by the Project. While these have not been identified as a reason to declare the 

Desalination Project a ‘controlled action’, they are cited in the Statement of 

Reasons explaining the determination of the controlled action relating to listed 

threatened species and communities and are therefore included in this chapter. 
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6.4.1 Listed migratory species 

A number of listed migratory fauna species have been recorded, or have the 

potential to occur within the Project area or within a zone of potential influence 

of the Project site. These species exist over broad spatial areas and the Project 

area does not constitute suitable habitat for the majority of listed migratory 

species identified. Some listed migratory species would be expected to use the 

Desalination Project area on occasions, and some of them may do so regularly 

or may be resident. However the Desalination Project area does not provide 

important habitat for an ecologically significant proportion of any of these 

species (Volume 2 Chapter 5 and Biosis Research 20082 Technical Appendix 13, 

Volume 3 Chapter 7 and Biosis Research 20083 Technical Appendix 14, Volume 

4 Chapter 7 and Biosis Research 20084 Technical Appendix 15 and Volume 5 

Chapter 7 and Biosis Research 20085 Technical Appendix 16).). 

A number of mitigation measures for Plant siting, construction and operation as 

outlined in the Performance Requirements and Environment Management 

Framework (Volume 1 Chapter 11) will be implemented to ensure no significant 

impact on a population of any listed migratory species is likely to occur. 

6.4.2 Commonwealth marine environment 

The Marine Structures will be well separated from the Commonwealth marine 

area. Construction and operation effects will be localised and therefore no direct 

or indirect impacts of the construction or operation of the Marine Structures on 

the Commonwealth marine environment are considered likely to occur. 

None of the other Project components are located within the Commonwealth 

marine area nor are they considered likely to have any indirect effects on the 

Commonwealth marine area. No significant impacts on the Commonwealth 

marine environment are expected to occur as a result of construction or 

operation of the Project. 
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7 Summary of socio-economic effects 

This chapter summarises the socio-economic effects of the Victorian 

Desalination Project during construction and operation. In particular, it describes 

how the Desalination Project is predicted to impact on National, State, regional 

and local economies; and outlines the social effects that have been detailed for 

each Project component. 

7.1 Scope of the assessment 

The Scoping Requirements require the EES to address the potential social and 

economic effects associated with construction and operation of the Desalination 

Project. The Scoping Requirements do not invite the proponent to consider the 

more general economic and social benefits of a secure potable water supply and 

the contribution the Desalination Plant will make to the nation’s water capital. 

Water pricing and its impacts, with and without the Desalination Plant, is also 

outside the scope of this assessment.  

These requirements are addressed in detail in Volume 2, Chapters 6 and 7 and 

Volumes 3 to 5, Chapter 12. 
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7.2 Existing conditions 

This section provides an overview of the social and economic characteristics of 

the regional and local catchments for the Desalination Project area, with a focus 

on the Bass Coast Shire as the site of the Desalination Plant. Socio-economic 

characteristics are discussed in Volume 3, section 12.1. The Transfer Pipeline 

and Power Supply corridors also extend into municipalities of the Shires of 

Cardinia and South Gippsland and the City of Casey. This is discussed in 

Volumes 4 and 5 in chapter 12. 

7.2.1 Demographics 

Population growth in Bass Coast Shire has been rapid in recent years and is 

forecast to continue with Bass Coast’s population projected to increase from 

27 500 residents in 2006 to 36 000 residents by 2020. A consequence of this 

growth will be increased demand for social infrastructure, particularly for older 

people. A significant amount of additional housing will be required to 

accommodate the expanding population. An increase in demand for holiday 

homes is also anticipated as the popularity of the Shire increases as a holiday 

destination. Recent residential market assessments in the southern part of the 

Shire highlight particularly strong demand for new housing in Kilcunda, Dalyston 

and Wonthaggi. 

Approximately 10 minutes drive from the Plant site, Wonthaggi is the largest 

town in Bass Coast Shire and has a population of 7 200. Wonthaggi is the major 

service centre for the region and includes an extensive range of retail shops, 

trades supplies, restaurants, supermarkets, banks, pubs, petrol stations, medical 

and community services. Wonthaggi’s commercial area represents the largest 

shopping centre in the South Gippsland region. Wonthaggi also acts as an 

important base for holidaymakers to the region, with three motels, two caravan 

parks and approximately 670 rental properties. Wonthaggi is likely to be the key 

location in terms of labour supply, business support services and 

accommodation services for project workers.  
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In general, Bass Coast Shire residents have lower income levels than 

metropolitan Melbourne and State averages. Within Bass Coast Shire, the main 

towns of Wonthaggi, Cowes and San Remo have the lowest income levels, 

whilst Cape Paterson and Inverloch have the highest income levels. Factors 

contributing to this may include a higher proportion of households comprising 

families with children or retirees, higher unemployment levels, lower wage 

levels, or more part time workers.  

7.2.2 Tourism and recreation 

Tourism is a major contributor to the local economy within the Bass Coast Shire. 

There are a number of recreational activities in the area that are available to 

tourists. The Gippsland region, including Phillip Island, attracts more than seven 

million visitors annually with three million of them staying overnight. The Bass 

Coast Shire alone attracts an estimated 3.4 million visitors annually, 94 per cent 

of who visit the Shire’s primary attraction: Phillip Island. A number of major 

events on Phillip Island affect visitor numbers in the area. Phillip Island hosts 

two four-day international events per year, the Australian Motorcycle Grand Prix 

and the Super Bike World Championship. 

The coastal area of Bass Coast Shire offers a range of day visitor activities, 

including swimming, picnicking, diving, snorkelling, fishing, nature observation 

and walking. The diverse natural settings of the area are an important part of its 

appeal for many visitors. A further attraction is the beaches with the Cape 

Paterson Surf Life Saving Club and the Wonthaggi Royal Life Saving Club 

providing beach patrol services to swimmers and surfers at The Bay and First 

Surf beach on public holidays and weekends from December to Easter. 

The Bass Coast Rail Trail is Victoria’s only coastal rail trail stretching 

16 kilometres from Wonthaggi to Anderson, highlighting areas of coal mining 

history. To the north-west is Kilcunda, which provides opportunities for fishing 

and swimming. Additionally there is the George Bass Coastal Walk from the 

Powlett River westwards towards San Remo along the cliff tops to the Punch 

Bowl car park. 
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Bass Coast Shire is located in the Gippsland Tourism Region (GTR). Visitors to 

the GTR spend approximately $1 billion per year, with a flow on expenditure 

(indirect business benefits) of approximately $700 million, resulting in 

expenditure from tourism of $1.7 billion. Daytrip and overnight visitors to the 

Bass Coast Shire, not including those staying in holiday homes, spend an 

estimated $224 million per year in the Shire. Consequently, tourism is a 

significant driver of the Gippsland economy and is likely to become increasingly 

so, as trends indicate that Gippsland’s level of tourism related visitation is 

increasing.  

7.2.3 Industry structure 

The industry structure of an area is a good indicator of the locality’s skills base. 

In comparison to metropolitan Melbourne, the Bass Coast Shire has a high 

proportion of residents employed in construction, accommodation and food 

services, retail trade, cultural and recreational services, and agriculture, forestry 

and fishing. There are approximately 2 450 businesses in the Bass Coast Shire, 

which are predominantly small scale and family-operated businesses, many of 

which are associated with the construction and agribusiness sectors.  

Within the regional labour catchment, which includes the Shires of Cardinia and 

South Gippsland, there is a large and varied pool of workers. The resident 

labour force from both the local catchment (Bass Coast Shire) and the regional 

catchment totals approximately: 

• 26 000 manufacturing workers 

• 15 000 construction workers 

• 6 000 professional, scientific and technical services workers. 
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There is a total of 157 000 workers in the local and regional catchments for the 

Project. Of these workers, 149 300 are employed and 7 700 are unemployed. 

The unemployment rate for Bass Coast (6.1 per cent) is high compared with 

that of the regional catchment (4.9 per cent), metropolitan Melbourne (4.3 per 

cent), regional Victoria (4.9 per cent) and Victoria (4.5 per cent). The Bass 

Coast Shire provides approximately 7 940 jobs for 9 975 job seekers. This job 

provision ratio is low by metropolitan standards, where Melbourne provides 

approximately one job for every person, but close to regional Victorian 

averages. Skills shortages are widespread across the Gippsland region, including 

the Bass Coast Shire, but are particularly evident in the construction and 

manufacturing sectors (Essential Economics 20082, Technical Appendix 11).  

7.2.4 Agriculture 

The farming environment through which the Transfer Pipeline and northerly grid 

connection corridor pass varies considerably in its agricultural characteristics due 

to the influences of climate, landform and soil type. Topography, drainage, 

water supply and vegetation patterns can also be significant. The southern 

areas of the corridor, from the Plant site to the Gurdies, are predominantly 

under pasture for beef and dairy production. From Monomeith to Dalmore, the 

soils are more suited to horticultural activity supporting asparagus production, 

potato growing and market gardening. At the northern end of the corridor, the 

land use patterns become more variable influenced by urban rather than 

commercial rural activity. 

The transmission line for the northerly grid connection crosses the Special Use 

Zone (SUZ1) for Horticultural Preservation within the Cardinia Shire from the 

junction of Nine Mile Road and Eleven Mile Road in the north to the Koo Wee 

Rup-Longwarry Road in the south, a distance of approximately 10 kilometres. 

The purpose of this zone is to preserve land of high agricultural quality for 

horticulture and other farming activities. Currently, the major uses in the 

immediate district include potato production for the crisp market, maize 

production as a fodder crop for the dairy industry, dairying, beef, and market 

gardening. An overall assessment of land use patterns within the grid 

connection corridor is 70 per cent potato specialisation, 5 per cent dairying and 

25 per cent beef. Potato farming is the most intensive of these and has the 

highest gross income of these three industries. Beef production tends to be on 

the fringes of the area. Asparagus production is also very significant but is 

located further west (Phillips Agribusiness 2008, Technical Appendix 17). 
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Lateral move irrigators are considered the most suitable and efficient for the 

Koo Wee Rup area as they have reduced energy costs, better water distribution 

efficiency and a low labour input compared to other technologies. This 

technology ideally requires rectangular paddocks with long irrigation runs to 

maximise irrigation rate and minimise labour input. 

7.3 Risk Assessment  

This section provides a summary of the social and economic risks that have 

been detailed for each Project component: Volume 2 Marine Structures; Volume 

3 Desalination Plant; Volume 4 Transfer Pipeline and Volume 5 Power Supply. 

This section summarises the identified project activities and aspects (based on 

the Reference Project and Variations and the potential impact of these activities 

on society (i.e. receptors). Each summary of risks presented below includes a 

reference to the chapter where the impacts and applicable Performance 

Requirements are discussed in detail.  

Construction 

Risks assessed as medium or above in the environmental impact and risk 

assessment processes are summarised in Table 7-1. The chapter reference 

where the impacts of these risks are discussed further is also provided in Table 

7-1. Construction of the Project would occur over a number of years and include 

a number of activities such as excavation of shafts and tunnels, trenching and 

directional drilling of the pipeline, erection of transmission lines and construction 

of terminal stations. 

Table 7-1 Summary of construction risks assessed medium and higher  

Activity Impact pathway 

C
on
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Li
ke
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d 

R
is

k 

Marine Structures 

Use of construction divers Introduction of abalone disease impacting on the 

commercial viability of abalone diving industry at 

this location 

Extreme Unlikely High 
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Table 7-1 Summary of construction risks assessed medium and higher  

Activity Impact pathway 

C
on

se
qu

en
ce

 

Li
ke

lih
oo

d 

R
is

k 

All construction activities Potential for reduced visitation and loss of business 

revenue due to perception that the 

Wonthaggi/Kilcunda coastline is becoming 

‘industrialised’ 

Moderate Almost 

certain 

High 

All construction activities Construction of Marine Structures impacting on 

amenity due to construction plant and equipment, 

marine vessels and emissions 

Minor Certain Medium 

Movement of marine vessels Increase in marine traffic impacting on fishing and 

recreational activities 

Minor Almost 

certain 

Medium 

Construction exclusion zone Impact on commercial fishing: cray fishing, live 

wrasse, abalone 

Minor Likely Medium 

Movement of marine vessels Increase in marine traffic impacting on public 

safety 

Major Rare Medium 

Desalination Plant 

Accommodation for construction 

crews 

Increased demand for accommodation impacting 

the availability and cost of accommodation and 

housing 

Moderate Certain High 

Use of existing services by 

construction crew  

Reduction in community access to existing physical 

and social services and infrastructure 

Minor Likely Medium 

Use of construction crews and 

other skilled workers 

Use of construction crews and other skilled workers 

reducing skilled labour available to other local 

industries  

Moderate Likely Medium 

Construction, trucks and 

machinery movements and 

reduced road access 

Disruption to agricultural land uses Minor Likely Medium 

Transfer Pipeline  

Earthworks and tunnelling Impacts to agriculture from direct land loss, 

severance, loss of access and facilities loss 

Moderate Almost 

certain 

High 
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Table 7-1 Summary of construction risks assessed medium and higher  

Activity Impact pathway 

C
on
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ce

 

Li
ke

lih
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R
is

k 

Earthworks, trenching 

disturbance of topsoil 

Transfer of soil between properties facilitating 

movement of potato cyst nematode impacting on 

agricultural viability of land 

Major Likely High 

Creation of easement Impacts to agriculture through reduced flexibility in 

land use, losses in productivity, reduction in land 

values 

Minor Likely Medium 

Excavation and tunnelling Inappropriate reinstatement and revegetation may 

have an effect on amenity 

Moderate Unlikely Medium 

Power Supply  

Installation of poles/towers, 

erection of transmission lines, 

laying of underground cables. 

Agriculture production loss – loss of land, access, 

facilities 

Moderate Almost 

certain 

High 

Earthworks, trenching and 

disturbance to topsoil 

Transfer of soil between properties facilitating 

movement of potato cyst nematode impacting on 

agricultural viability of land 

Major Likely High 

All construction activities Impact on public recreation and open spaces Minor Likely High 

The above risk assessment is based on accepted construction practices but does not take into account the mitigation measures 

embodied in the Performance Requirements. If the Performance Requirements are taken into account, both the likelihood and 

consequence of these risks may be significantly lower. 

Operation 

Risks assessed as medium or above in the environmental impact and risk 

assessment process are summarised in Table 7-2. The chapter reference where 

these impacts are discussed further is also provided in Table 7-2. The 

Desalination Plant operation would include ongoing activities such as operation 

and maintenance of the Desalination Plant and Marine Structures, operation and 

maintenance of the Transfer Pipeline and Booster Pump Station, and operation 

and maintenance of the Power Supply. This is discussed in chapter 12 of volume 

3, 4 and 5. 
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Table 7-2 Summary of operational risks assessed as medium and higher  

Activity Impact pathway 

C
on

se
qu

en
ce

 

Li
ke

lih
oo

d 

R
is

k 

Marine Structures 

Operational exclusion zone Impacts on commercial fishing activities through 

restricted fishing areas 

Minor Likely Medium 

Desalination Plant 

Operation of the Plant  Social impacts of the Plant on surrounding area Moderate Certain High 

Operation of the Plant  Potential for reduced visitation and loss of business 

revenue due to perception that the Wonthaggi/Kilcunda 

coastline is becoming ‘industrialised’ 

Moderate Almost 

certain 

High 

Transportation and use of 

chlorine at the Desalination 

Plant 

Major chlorine release impacting on public health and 

safety 

 

Extreme Rare High 

Transfer Pipeline  

Use of easements for 

maintenance activities 

Reduces flexibility in land use for agriculture resulting in 

reduced productivity and land values 

Moderate Likely Medium 

Power Supply  

Creation of easement for 

transmission lines 

Land acquisition for transmission line from Nar Nar Goon 

impacting on community 

Moderate Certain High 

Operation of transmission 

lines 

Social impacts of transmission powerlines on the 

surrounding area including property severance and 

dislocation at household and community levels 

Moderate Certain High 

Operation of transmission 

lines 

Visual impacts of transmission lines on community 

perceptions of landscape value of Bass Valley 

Moderate Certain High 

Creation of easements Agriculture production loss – loss of land, access, 

facilities 

Moderate  Likely Medium 
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7.4 Impact assessment 

This section presents a summary of social and economic impacts associated with 

construction and operation of the Desalination Project. Further information on 

these impacts can be found in Volume 2 Chapter 6 and 7, and Volumes 3, 4 and 

5 Chapter 12. 

7.4.1 Employment 

The Project is expected to generate direct construction employment of 1 825 

full-time equivalent (FTE) jobs, with a further 2 920 FTE jobs indirectly created 

through the multiplier effect during the two-year project period. During 

operation, direct employment of 50 FTE jobs are expected to be created, with a 

further 100 FTE jobs indirectly generated through the multiplier effect. 

A wide ranges of skills will be required during the construction phase for all 

Project components, including manual-related activities (civil construction, 

structural erection), administrative-related activities (contracts, finance), 

technical components (electrical and mechanical engineering) and specialist 

requirements (marine works, power, commissioning). 

A large proportion of Project labour is likely to be recruited from outside the 

local area, for the following reasons:  

• the specialist nature of some of the skills required for the Project  

• the likelihood of key administrative jobs being located at the headquarters 

of the Project Company  

• the potential availability of specialist labour from other desalination 

construction sites as the Gold Coast and Sydney Desalination Projects as 

these projects are completed. 

 

However, there will be particular opportunities for job seekers in Bass Coast 

Shire and other regional communities, especially in relation to site preparation, 

construction of buildings, provision of services to the site and other aspects. 
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Based on the match between expected Project skill requirements and local  

and regional skills availability, the Project is expected to generate approximate 

260 direct and 290 indirect FTE jobs during construction in the local area 

(Wonthaggi, Dalyston, Kilcunda, Cape Patterson and Inverloch). A further  

260 direct and 290 indirect FTE construction jobs are expected to be generated 

within Bass Coast locations and South Gippsland Shire. Fifty direct and  

10 indirect FTE jobs are expected to be generated in the local area during 

operation, with an additional 10 indirect FTE jobs generated within the broader 

region (Essential Economics 20082, Technical Appendix 11).  

7.4.2 Impacts on National and State economies 

The national economic effects of the Desalination Project are not significant, 

with Project investment having only minor stimulatory effects, in terms of  

Gross Domestic Property and employment, on the national economy. Once 

construction is completed, it is anticipated that Gross Domestic Product and 

employment would return to their original levels. 

At a State level, the Project would result in an increase of approximately 

$1 billion in Gross State Product over the construction phase. This increase in 

Gross State Product is less than the construction spending directly associated 

with the Project (approximately $3 billion). This is typical of most large civil 

engineering projects commencing in the current climate of tight labour 

conditions. Once the Project is operational, Gross State Product is estimated to 

increase by $37 million for a typical operational year, representing a marginal 

(0.01 per cent) annual increase in Gross State Product. 

The industry sectors that would benefit most from the Project, in value-added 

terms, are trade services ($1 440 million), construction services ($744 million) 

and business services ($220 million). Industries which are likely to experience 

an adverse impact in value-added terms are the food, drink and tobacco 

industry sector (-$215 million), transport equipment manufacturing 

(-$169 million), basic chemicals manufacturing (-$109 million) and livestock and 

other agriculture (-$45 million). Adverse impacts associated with the Project are 

attributed to supply side constraints in the state economy (Essential Economics 

20082, Technical Appendix 11). 
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7.4.3 Industry specific impacts 

The likely impact on marine-based commercial activities in and around the 

Wonthaggi area will be limited, with abalone, rock lobster and reef fish expected 

to be tolerant to the impacts of the Desalination Plant. As impacts to penguins, 

seals and other wildlife are also likely to be minor, it is also unlikely that eco-

tourism activities would be affected (CEE 2008, Technical Appendix 31). There is 

a community perception that the reputation of the Wonthaggi coastline may 

change from ‘green and clean’ to industrial and that this may adversely affect 

future visitation levels and eco-tourism opportunities. However, as most tourism 

activities occur in and around Phillip Island and well away from the Desalination 

Plant site, it is unlikely that visitation and eco-tourism will be impacted in the 

longer term; however mitigation measures are proposed as a safeguard 

(Essential Economics 20082, Technical Appendix 11). 

Easements for the Transfer Pipeline and grid connection may result in impacts 

on agricultural practices and impact on the use and enjoyment of the affected 

properties. Impacts within the Transfer Pipeline easement would be greatest 

during the construction phase, and once rehabilitated there would be little or no 

lasting impact on long-term land use.  

In the construction phase, impacts of the transmission line construction are 

likely to be less than those of pipeline construction as there is minimal soil 

removal and a lesser rehabilitation requirement, particularly as it affects 

production. In the long term, the transmission line may impact on some forms 

of farming activity as height restrictions beneath transmission lines could 

prevent the use of some types of machinery and equipment in the easements 

and pylon locations may impact on activities such as aerial spraying, cultivation 

or harvesting. The transmission line for the grid connection’s passage across 

high quality agricultural land in the Koo Wee Rup district require changes to 

irrigation patterns and equipment and this could result in negative economic 

impacts. There may also be some adverse effects on high quality agricultural 

land in the Bass Valley, particularly farms that are intensively run. The 

transmission line would also adversely affect the amenity of the Bass Valley and 

the perceived attractiveness of that area as an investment opportunity for city 

related demand and as a lifestyle location for residents (Phillips Agribusiness 

2008, Technical Appendix 17). These impacts would be managed through the 

Performance Requirements and the Land Acquisition and Compensation Act 
1986 (Vic) (Maunsell 20085, Technical Appendix 56). 
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Impacts on the Bass Coast community 

The Desalination Project provides new business opportunities for many sectors, 

most notably businesses associated with construction-related activities. Some 

new opportunities are likely to arise for manufacturing, transport and storage 

and business support service operators. The accommodation sector is likely to 

benefit from increased demand from the Project workers, although the impact 

would vary depending on accommodation type and the accommodation strategy 

adopted by the Project Company. The Project is expected to generate significant 

new spending in the local economy (especially in Wonthaggi), through additional 

spending by Project workers and their families. This would create new 

opportunities for retailers, trade suppliers, cafes, restaurants and other  

service providers. 

Extended trading hours or Sunday opening may be an opportunity, in 

Wonthaggi especially, to meet additional demand generated by the Project 

workforce and for businesses to maximise the benefits of new spending 

(Essential Economics 20082, Technical Appendix 11). 

The Project is likely to increase demand for health, education and other 

community services, principally through additional usage from relocating Project 

workers and their families (Essential Economics 20082, Technical Appendix 11). 

This may place pressure on services; it may also promote increased services to 

the area, with a positive legacy for the region. This is discussed further in 

section 7.4.6.  

7.4.4 Impacts on social amenity 

The Project area and surrounds are used for a number of land and marine 

based activities. Activities include bird watching, whale watching, walking and 

dog walking, cycling, shore and boat based fishing, swimming, surfing, horse 

riding, and recreational boating. The most common users are local people who 

are aware of the area’s natural features, particularly the beaches and the access 

routes to them. Tourists are less likely to visit the area in the vicinity of the 

proposed Plant as access to the coast is poorly defined and there is limited 

tourist information. The exception is the area located in the vicinity of the mouth 

of the Powlett River. The Mouth of Powlett Road provides signed, sealed road 

access to the car park, beach area and caravan park located adjacent to the 

foreshore dunes and the river. 
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Potential impacts on these recreational activities would depend on the 

application and size of any exclusion zone from the Plant and marine structures 

and would vary between the construction and operational phases. During 

construction there may be short term disruptions to access to Williamsons 

Beach. The existing informal pedestrian access track will be closed and 

alternative access to the beach provided, with minimal net impacts on horse 

riding and other recreational uses. Potential marine construction activities may 

impact on access to the marine environment for surfing, fishing and water-

based recreation opportunities. This would depend on the nature and extent  

of the marine exclusion zones, but is not expected to be significant.  

Other amenity impacts may arise from potential generation of noise and dust 

pollution and traffic congestion from extra truck and vehicle movements, 

potentially changing residents’ normal travel patterns. Once the construction 

phase is over this impact is considered to be negligible as vehicle and truck 

movements would only relate to waste transport and maintenance activities.  

Potential changes in the landscape may alter local and regional perceptions and 

experiences of the quality of the coastal landscape and hence impact on user 

perceptions of the area as an attractive place to visit. In particular there was 

community concern relating to the perceived industrialisation of the coastal 

environment and the perceived detrimental impact on penguins, seals and 

related tourism infrastructure. There are particular concerns relating to the grid 

connection for the transmission line impacting visual amenity and perceptions of 

landscape quality of the corridor for current and future residents. It is 

considered that the Project would have a low impact on perceptions of the 

coastal landscape of tourists, given that their perceptions tend to be formed 

based on the totality of their experience rather than on specific sites. 

Investment in landscaping and visual impact mitigation works may improve the 

landscape quality in some areas and also has potential to improve recreation 

infrastructure such as new access paths and car parks. (Maunsell 20085, 

Technical Appendix 56). 

7.4.5 Changes in regional employment 

Approximately 520 local and regional workers will be directly required to service 

the Project construction. An additional 580 jobs will be supported through the 

multiplier effect, however only a small proportion of these jobs will be ‘new’ 

jobs, with others involving expansion of firms to service the Project contracts.  
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While it is recognised that there would be some local/regional workers who 

would switch from existing employment to work on the Desalination Project,  

this is likely to apply mainly to those with specialist skills, and the relatively 

short contracts offered by the Project may minimise this impact. In general, 

project labour requirements can be serviced from within the existing local and 

regional labour force, with relatively few implications for existing employers. 

This is due to:  

• a large pool of unemployed workers in the region with respect to likely jobs 

sourced at a regional level 

• the potential for higher labour force participation 

• the potential for increased employment by part-time workers 

• the increased availability of construction workers in the coming years due to 

a downturn in regional construction activity.  

Nevertheless, it is expected that there would be upward pressure on wages in 

particular sectors of the local and regional economy (Essential Economics 20082, 

Technical Appendix 11). 

7.4.6 Impacts on social infrastructure 

The Bass Coast region contains a wide range of social infrastructure 

commensurate with the population base and historical levels of investment. 

Sustained population growth, an ageing population and seasonal peaks are 

currently leading to capacity constraints. The hospital and education facilities in 

Wonthaggi provide a range of services and plans are already in place to upgrade 

them to cater for long-term population growth in the region. The Project 

construction workforce would place increased demands on services and 

infrastructure in the region, primarily in Wonthaggi and the Bass Coast Shire.  

Short-term demands are expected to arise on health services in Bass Coast Shire 

from the temporary construction workforce. There may be a potential increase 

in patronage of affordable health services, which may have a minor effect on 

accessibility for the local community. There would be limited time available for 

services to strategically plan for increased demand during the construction 

period including: staff recruitment, financial and other resources. There is 

however sufficient time to plan for increased patronage post-construction from 

the operational workforce. 
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There could be a temporary increase in demand on a small range of Council 

services which may not be matched by additional rate income to increase 

provision of these services, leading to a need for alternative funding sources. 

There could also be a temporary increase in need for policing and emergency 

services, possibly requiring extra resources to be allocated to the region for the 

duration of construction. The legacy of individuals and families leaving the 

district once the Desalination Plant is constructed may also have subsequent 

economic impacts and effects on social cohesion. This is discussed in Volume 3, 

chapter 12. 

Potential beneficial outcomes in terms of social infrastructure and services  

may include: 

• increased visitation to community activities and events 

• greater social interaction and diversity at schools and opportunities for the 

project to provide educational activities 

• increased opportunities for social interaction within the local community and 

potentially increased participation in sporting and recreational activities 

• opportunities for local services to invest as a result of increased income 

from providing services to the project workforce, leading to greater overall 

access (including social and commercial services). 

 

In conclusion, the temporary increase in demand for some social infrastructure 

may lead to a need to supplement the capacity of some elements of the existing 

range of social services and facilities found in the area. A positive long-term 

social outcome could be achieved if existing regional services are supported,  

in order to provide a legacy for the region (Maunsell 20085, Technical 

Appendix 56). 
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7.4.7 Impacts on specific socio-economic segments 

There are three main ways that the Project may impact on vulnerable members 

of the community. The first is if there is increased demand for accommodation 

in the local area, which could drive up housing costs, particularly rental costs for 

people on low incomes. This could lead to increased housing stress or even the 

inability to access affordable accommodation and would be an adverse impact. 

The second mechanism would be the presence of the project construction 

workforce leading to reduced availability to community, health and social 

services for a limited time. This may affect service provision to other members 

of the community, and may lead to increased waiting times for access to 

services. Finally the project could generate secondary employment in semi-

skilled and unskilled areas, for example in the retail, hospitality and trades. This 

may increase employment security and income levels amongst some sections of 

the community and would be a positive outcome of the Project (Maunsell 20085, 

Technical Appendix 56). 

7.4.8 Construction and operational workforces 

Large construction crews are expected to be required during the construction of 

the Project. The size of the on-site workforce would vary from month to month, 

with most activity predicted to occur between September 2010 and June 2011. 

The estimated peak workforce on-site at the Plant would be approximately  

909 workers.  

The workforce for the Transfer Pipeline (approximately 300 people) and grid 

connection (approximately 200 people) would be remote from the Plant site, 

moving along the respective routes and it is unlikely that a high percentage of 

these workers would reside in the Bass Coast region. An additional 220 people 

would work in the central Project Office, most likely located in a metropolitan 

city. At the peak period the total workforce for all project components is 

estimated to be approximately 1 705 persons in December 2010. It is estimated 

that approximately 50 per cent of the external workforce would relocate to the 

Wonthaggi area, generating a requirement for the local area to house around 

450 workers at the peak of the Project. Around 10 per cent of these workers 

might bring their families with them. 
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There are a number of options for accommodating the temporary construction 

workforce such as locating the workers in existing accommodation such as 

caravan parks, commercial accommodation, rental properties or dwellings, 

holiday homes, or large tourist complexes; or potentially establishing a 

construction village.  The PRs require the Project Company to deliver an 

accommodation plant to manage this process. 

The extent of impacts on the existing housing market would depend on the 

accommodation option selected for the construction workforce. Only a small 

proportion of the workers could be accommodated in existing commercial, 

holiday home and long-term rental accommodation without significantly 

disrupting the housing market. Alternative accommodation would need to be 

provided for the remaining workforce and a temporary construction village could 

be a suitable option that may be considered by the Project Company. Benefits of 

a construction village could include provision of cheap accommodation for 

workers, limited long-term impacts on the existing long-term rental market and 

limited impacts on the availability of accommodation for holiday makers. 

However, depending on its location, a construction village could result in the 

isolation of the construction workers from the general community, potentially 

resulting in increased social conflict when they do interact with the community. 

There would also be less likelihood of increasing the provision of recreational 

and social services to the general community, as the short-term needs of the 

construction workforce would be provided for at any construction village.  

The operational workforce is likely to consist of at least 50 employees. This 

number is considered within natural variability and can be managed through  

the augmentation of existing services. Social impacts of accommodating the 

operational workforce may include increased competition in the housing market, 

leading to housing stress at the lower end of the market. More dwellings would 

need to be constructed in Wonthaggi and surrounding areas, which could have 

social impacts associated with urbanisation. There would also be increased 

patronage of community and social services, which may not have the capacity  

to manage more clients. However, the presence of the operational workforce 

would likely benefit the community as the catchments of community and social 

services may increase to a level where significant new investment is required, 

thereby improving access to these services generally. New urban development 

may also increase the supply of housing to the general community of Bass Coast 

Shire (Maunsell 20085, Technical Appendix 56).  
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7.5 Conclusion 

Within the scope set by the Scoping Requirements, the environmental impact 

and risk assessment process has determined the most important socio-economic 

effects of the Desalination Project. Impacts associated with construction works 

generally relate to potential effects of the Marine Structures on amenity and 

recreational and commercial fishing activities and accommodation of the on-site 

construction workforce for the Desalination Plant, which could impact on the 

local community and housing market.  

Modification of agricultural activities in areas affected by the grid connection and 

the perception of increased industrialisation of the coast near Kilcunda form the 

key operational impacts. Many of these impacts would be managed by the 

Project Company pursuant to the Performance Requirements (Refer to Volume 

1, Chapter 10 for the detailed presentation of the Performance Requirements). 

Others will be managed through statutory processes, which apply to all public 

infrastructure projects to the extent that they impact on private interests in land 

and activities on the land. Still others will be addressed through regional 

responses to changed community needs and dynamics, with potentially 

beneficial outcomes for overall provision of social infrastructure. 

As noted at the beginning of this chapter, the above summary does not take 

into account the benefits to the Victorian community and economy of a secure, 

potable water supply, which is the over-riding economic and social driver for the 

Project. The EES also does not take into account the future costs to consumers 

and businesses arising from securing water supplies via a desalination method. 
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8 Greenhouse gas emissions 

This chapter assesses greenhouse gas emissions associated with the 

Desalination Project and sets out measures to mitigate and offset those 

emissions, including energy efficiency measures and the purchase of renewable 

energy credits. The requirements of the EES Scoping Requirements regarding 

greenhouse gas emissions and energy efficiency are addressed in this chapter.  

8.1 Government Commitment 

The Victorian Government has committed to offsetting 100 per cent of 
the electricity used in operating both the Desalination Plant and the 
Transfer Pipeline. This will be achieved by the purchase of renewable 
energy credits and is in addition to the State’s current renewable 
energy targets under the Victorian Renewable Energy Act 2006. 

8.2 EES Scoping Requirements 

The Scoping Requirements for the EES include the following greenhouse gas 

emissions and energy efficiency objective:  

“To ensure optimal energy efficiency and mitigation of greenhouse 
gas emissions associated with construction and operation of the 
project, to minimise overall greenhouse gas emissions consistent with 
applicable policy.” 
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The Scoping Requirements provide that the EES should assess the greenhouse 

gas implications of the Reference Project. In particular, the EES should: 

• Address any relevant requirements of State Environment Protection Policy 
(Air Quality Management) and the PEM– Greenhouse Gas Emissions and 
Energy Efficiency (EPA Publication 824) 

• Assess the energy consumption and greenhouse gas emissions associated 
with the construction and operation of the desalination plant and transfer 
pipeline, relative to the technology options for desalination and electricity 
supply, as well as the volume rate and scale of water production  

• Specify the intended measures to use energy efficiently, including intended 
application of best practice technologies and the benchmarks against which 
energy efficiency will be assessed 

• Assess the availability of options and appropriate measures for the 
Desalination Project to achieve ‘carbon neutral’ outcomes. The role  
of offsets as well as the implications of policy initiatives such as the 
Commonwealth’s Mandatory Renewable Energy Scheme (MRET) and 
proposed Emissions Trading Scheme (ETS) should be addressed. 

8.3 Background: greenhouse gas emissions and 
climate change 

Human activity is increasing the concentration of greenhouse gases in the 

atmosphere and it is widely accepted that this is leading to an increase in the 

world’s average temperature, resulting in climate change. The 

Intergovernmental Panel on Climate Change’s Fourth Assessment Report (IPCC, 

2007) concluded that “most of the observed increase in global average 
temperatures since the mid-20th century is very likely due to the observed 
increase in anthropogenic greenhouse gas concentrations”.  

Climate change has been identified as one of the greatest challenges facing 

human societies, governments and nations in future decades. Climate scientists 

have warned that rising temperatures are likely to affect the environment in a 

number of ways including melting of polar ice caps, rising sea levels, increasing 

intensity and frequency of storms and general changes in weather patterns. 

Climate change could lead to significant changes in resource use, production 

and economic activity. 
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The Kyoto Protocol sets out the key international commitments by developed 

and developing countries to reduce or limit their greenhouse gas emissions. 

Australia effectively ratified the Kyoto Protocol in March 2008. Under the 

Protocol, Australia is obliged to limit its greenhouse gas emissions between 2008 

and 2012 to 108 per cent of its emissions in 1990. 

8.4 The Legal Framework 

In response to the challenges of climate change, international, national, state 

and local governments have developed and implemented strategies to reduce 

greenhouse gas emissions. In Victoria, the Victorian Greenhouse Strategy 

(2002) and Action Plan Update (2005) and the Our Environment, Our Future – 
Sustainability Action Statement 2006 set the policy parameters for the State’s 

response to the risk of climate change. 

An overview of the key National and State climate change related legislation and 

subordinate instruments applicable to the Desalination Project is set out in Table 

8-1. 

Table 8-1 Key climate change legislation and subordinate instruments 

Legislation/Subordinate 
Instruments Requirement 

National Greenhouse and Energy 
Reporting Act 2007 (the “NGER Act”)  

and  

National Greenhouse and Energy 
Reporting Regulations 2008 (the “NGER 
Regulations”) 

The NGER Act introduces a single national reporting framework for the reporting 

and dissemination of information related to greenhouse gas emissions, greenhouse 

gas projects (abatement actions), energy consumption and energy production by 

Australian corporations. The reporting obligations commenced on 1 July 2008 and 

are mandatory for corporations whose energy production, energy use or 

greenhouse gas emissions meet specified thresholds in a financial year. 

The NGER Act requires relevant corporations to report their Scope 1 (direct 

emissions) and Scope 2 (electricity related indirect emissions) under the National 

Greenhouse and Energy Reporting System. Scope 3 (other indirect emissions) do 

not need to be reported (to prevent duplication with other reporting entities). 

The NGER Regulations provide further detail on matters of interpretation, 

registration requirements, the obligations of registered corporations and the 

disclosure of information. 

The implications of the NGERs reporting requirements for the Desalination Project 

are set out in section 8.5 of this chapter. 
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Table 8-1 Key climate change legislation and subordinate instruments 

Legislation/Subordinate 
Instruments Requirement 

Renewable Energy (Electricity) Act 2000  

and  

Renewable Energy (Electricity) Regulations 
2001 

The Renewable Energy (Electricity) Act 2000 introduced the Mandatory Renewable 

Energy Target (MRET) Scheme. The MRET Scheme came into force in April 2001 

and its objectives are to encourage the additional generation of electricity from 

renewable sources and reduce emissions of greenhouse gases. It applies nationally 

and requires the majority of wholesale buyers of electricity in Australia to obtain a 

specified percentage of their electricity from eligible renewable sources. Electricity 

retailers and wholesalers who are subject to MRET must obtain and surrender 

renewable energy certificates (RECs) in proportion to their acquisitions of electricity.  

The Renewable Energy (Electricity) Regulations 2001 contain more detailed rules on 

the application of the Renewable Energy (Electricity) Act 2000, including additional 

eligibility criteria for renewable energy sources, accreditation of power stations and 

annual statements. 

The implications of the MRET scheme for the Desalination Project are set out in 

section 8.15.1 of this chapter. 

Victorian Renewable Energy Act 2006 and 
Victorian Renewable Energy Target 
Scheme Rules 

The Victorian Renewable Energy Act 2006 establishes the Victorian Renewable 

Energy Target (VRET) scheme. VRET is designed to encourage additional 

generation of electricity from renewable sources and encourage investment in the 

generation of renewable energy in Victoria. It is similar to the MRET scheme in that 

it requires the majority of wholesale buyers of electricity in Victoria to obtain a 

specified percentage of their electricity from eligible renewable sources and to 

demonstrate compliance by the acquisition and surrender of a sufficient number of 

renewable energy certificates (VRETs). Wholesale electricity buyers in Victoria that 

are subject to both the MRET scheme and the VRET scheme need to comply with 

both schemes. 

The implications of the VRET scheme for the Desalination Project are set out in 

section 8.15.1 of this chapter. 

Environment Protection Act 1970 (Division 
4A) and Environment Protection 
(Environment and Resource Efficiency 
Plans) Regulations 2007 (“EREP”) 

The Environment and Resource Efficiency Plan (EREP) legislation requires the 

largest commercial users of energy and water to identify and implement actions 

that reduce energy and water use and minimise waste. From 1 January 2008, large 

energy and water users in Victoria are required to assess their energy and water 

use and waste generation, develop an Environment and Resource Efficiency Plan, 

implement the actions in the plan and report on their progress. Companies that are 

subject to EREP are required to identify all actions that would improve resource 

efficiency at their premises and estimate the impact of those actions on greenhouse 

gas emissions. 

The EREP requirements in relation to the Desalination Project are set out in section 

8.11.2 of this chapter.  
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Table 8-1 Key climate change legislation and subordinate instruments 

Legislation/Subordinate 
Instruments Requirement 

State Environment Protection Policy – Air 
Quality Management (SEPP (AQM)) 

The SEPP (AQM) sets the policy framework for the management of emissions to air 

in Victoria. In particular, the SEPP (AQM) includes requirements relating to the 

management of greenhouse gas emissions. 

The SEPP-AQM requirements in relation to the Desalination Project are set out in 

section 8.6 of this chapter.  

Protocol for Environmental Management: 

Greenhouse Gas Emissions and Energy 

Efficiency in Industry (PEM) and 

associated toolkit 

PEM provides guidance on how to comply with the requirements in SEPP (AQM) 

relating to the management of greenhouse gas emissions. In particular, PEM 

specifies the steps that companies will need to take to demonstrate compliance with 

those requirements. 

PEM requirements are addressed in sections 8.10 to 8.14 of this chapter. 

 

In addition, the Commonwealth Government has announced that it will 

implement an emissions trading scheme in 2010 as its key mechanism for 

achieving substantial mitigation of greenhouse gas emissions. On 16 July 2008, 

the Commonwealth Government issued a green paper setting out its proposed 

approach to the emissions trading scheme, which is to be called the Carbon 

Pollution Reduction Scheme. The implications of the proposed Carbon Pollution 

Reduction Scheme for the Desalination Project are outlined in section 8.15.4 of 

this chapter. 

8.5 Relationship between the EES and the National 
Greenhouse and Energy Reporting Act 2007  

The requirement to assess greenhouse gas emissions in the EES and the future 

requirement on the Project Company to report greenhouse gas emissions under 

the National Greenhouse and Energy Reporting Act 2007 (NGER Act) are distinct 

requirements with differing primary purposes. In particular, the EES is to assess 

the potential effects of the Desalination Project on greenhouse gas emissions 

and identify mitigation measures, whereas the requirement under the NGER Act 

is simply to report greenhouse gas emissions so that the information may be 

disseminated and inform government policy formulation. Further, the EES 

identifies the greenhouse gas implications of the Project (including some Scope 

3 indirect emissions), whilst the NGER Act does not require the reporting of 

Scope 3 emissions (to avoid duplication between reporting entities). 
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Although the requirements of each are distinct, some of the NGER procedures 

are useful for the greenhouse gas assessment in the EES. This section sets out 

in more detail the relationship between the EES requirements and the NGER Act 

requirements in order to clarify that relationship. 

The Scoping Requirements require the greenhouse gas emissions associated 

with the construction and operation of the Desalination Plant and Transfer 

Pipeline to be assessed without specifying a particular methodology. The 

Ministerial Guidelines for the Assessment of Environmental Effects state that an 

EES should provide an assessment of a project’s potential effects on greenhouse 

gas emissions, again without specifying a particular methodology. The 

methodology used in this assessment has been taken from the NGER Act and 

associated documents noting that these are limitations on this methodology in 

relation to the assessment of a new project.  

Also, one of the requirements of the Protocol for Environmental Management – 

Greenhouse Gas Emissions and Energy Efficiency in Industry (PEM) is the 

establishment of an energy and greenhouse gas reporting system. It is likely 

that this requirement will in future be discharged through NGER compliance. 

The NGER information will enable the Project Company to review its operations 

in the future to identify whether there are opportunities for further reductions in 

energy use or greenhouse gas emissions (also a requirement of PEM).  

Therefore, although the assessment of greenhouse gas emissions associated 

with the Desalination Project for the EES is distinct from the requirement to 

report emissions under the NGER Act, the tools under the NGER Act for 

calculating emissions have been used for the EES assessment and the reporting 

obligations under the NGER Act will help satisfy PEM requirements, which also 

must be addressed in this EES. 

8.6 Policy Framework 

The State Environment Protection Policy (Air Quality Management) (SEPP 
(AQM)) is the key policy document relating to greenhouse gas emissions 

associated with industrial activities in Victoria. The Scoping Requirements 

provide that the EES should address any relevant requirements of SEPP (AQM). 

Also, under section 40 of the Environment Protection Act 1970, any discharge of 

waste from the Desalination Project into the atmosphere must be in accordance 

with SEPP (AQM).  
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SEPP (AQM) provides that greenhouse gas emissions, including those produced 

on-site and those produced as a result of electricity sourced from the grid, need 

to be managed. In particular, the Project Company should manage its activities 

and emissions in accordance with the aims, principles and intent of SEPP (AQM); 

pursue continuous improvements in its environmental management practices 

and environmental performance and apply best practice to the management of 

its emissions. 

The Protocol for Environmental Management - Greenhouse Gas Emissions and 
Energy Efficiency in Industry (PEM) and supporting materials provide guidance 

on how to comply with the requirements in SEPP (AQM) relating to the 

management of greenhouse gas emissions. In particular, the PEM specifies the 

steps that companies need to take to demonstrate compliance with those 

requirements.  

Although the PEM is aimed primarily at applicants to the Environment Protection 

Authority for a licence, an accredited licence, a licence amendment or a works 

approval, the Scoping Requirements have specified that the EES must also 

address the relevant requirements in the PEM. 

Under the PEM, applicants need to demonstrate that they have identified and 

will implement best practice in relation to energy use and greenhouse gas 

emissions associated with their proposed works/activities/processes. The steps 

to be taken to demonstrate compliance with PEM are: 

Step 1: Estimate energy consumption 

The annual energy consumption should be estimated (in gigajoules) by energy 

type and the associated greenhouse gas emissions, including use of fuels on-site 

and the consumption of electricity. The estimates of greenhouse gas emissions 

should be made in CO2-equivalent terms based on specified conversion factors. 

Step 2: Estimate direct greenhouse gas emissions 

Where the works/activities/processes will generate non-energy related 

greenhouse gas emissions, the annual levels of such emissions should be 

estimated (in CO2-equivalent terms). The toolkit for PEM provides emission 

estimation methodologies.  
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Step 3: Identify and evaluate opportunities to reduce 
greenhouse gas emissions 

This is to be undertaken in two parts – firstly, by reducing energy use and 

improving energy efficiency and secondly, by reducing non-energy related 

greenhouse gas emissions. 

In order to reduce energy use and improve energy efficiency, energy reduction 

and efficiency opportunities associated with the works/activities/processes 

should be identified and evaluated. Also, best practice should be identified and 

implemented.  

In order to reduce non-energy related greenhouse gas emissions, best practice 

with respect to the proposed activities should be identified and implemented. 

Step 4: Document steps 1 to 3 

The information generated in steps 1 to 3 should be documented. Also, there 

should be ongoing annual reporting to the Environment Protection Authority 

regarding energy consumption and the greenhouse gas emissions associated 

with that consumption, non-energy related greenhouse gas emissions, and any 

actions implemented and to be implemented. In the longer term, there should 

also be a review of the operations to identify whether there are opportunities to 

take further steps to reduce energy use and/or non-energy related greenhouse 

gas emissions.  

The requirements in the PEM have been addressed in sections 8.10 to 8.14 of 

this chapter. 

8.7 Key Concepts 

To give a clear account of the greenhouse gas implications of the Project it is 

first necessary to establish the meanings of key concepts, which are not always 

perceived accurately and/or have particular meanings in the guidance materials 

referred to in the Scoping Requirements. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Chapter 8 Greenhouse gas emissions 8-9

Best practice with respect to greenhouse gas emissions and energy efficiency is 

defined in the PEM – Greenhouse Gas Emissions and Energy Efficiency in 

Industry as “the best combination of eco-efficient techniques, methods, process 

or technology used in an industry sector or activity that demonstrably minimises 

the environmental impact of a generator of emissions in that industry sector or 

activity”. Eco-efficient means producing more goods and services with less 

energy and fewer natural resources, resulting in less waste and pollution. 

 Carbon Neutrality. There is no universally accepted definition of carbon 

neutrality. Generally, a business may claim to be carbon neutral if it has 

reduced or offset all of the greenhouse gas emissions associated with its 

activities. There is no mandated methodology that sets out the scope of 

emissions that must be assessed and reduced or offset in order to claim to 

be carbon neutral. However, under the Greenhouse FriendlyTM program 

administered by the Department of Water and Climate Change, a business 

is only considered to be carbon neutral if all direct and indirect emissions 

(based on a lifecycle or “cradle to grave” approach) associated with that 

business are reduced or offset.  

 Carbon reduction credits. Offsets that relate to carbon reduction projects 

such as tree planting and energy efficiency projects. In Australia, there are 

no mandated standards for carbon reduction offsets. However, there are 

various recognised standards and an emerging consensus of ‘best practice’. 

In particular, the Greenhouse FriendlyTM program provides accreditation for 

approved abatement projects. Other programs include the NSW greenhouse 

gas reduction scheme and international schemes such as the Clean 

Development Mechanism (under the Kyoto Protocol), the Voluntary Carbon 

Standard and the Gold Standard for Voluntary Emission Reductions. The 

Federal Department of Water and Climate Change is responsible for 

developing a national carbon offset standard by December 2008, which will 

include minimum standards for the generation, verification and retirement 

of offset credits.  

 Energy efficiency. Using less energy to accomplish the same task. 

 Greenhouse gases. The greenhouse gases that have been included in the 

greenhouse gas assessment for the EES are carbon dioxide, methane, 

nitrous oxide, perfluorocarbons, hydrofluorocarbons and sulphur 

hexafluoride. These are the greenhouse gases that are covered by the 

Kyoto Protocol and are considered to be the key greenhouse gases that 

require reduction. 
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 Offsets Credits. for greenhouse gas reductions achieved by projects that 

reduce greenhouse gas emissions relative to a business as usual baseline or 

sequester carbon from the atmosphere which can be purchased and offset 

against a business’s own greenhouse gas emissions to reduce that 

business’s net emissions. Offsets may take the form of carbon reduction 

credits, which relate to projects such as tree planting and energy efficiency 

projects, or renewable energy credits, which relate to additional renewable 

energy generation. Carbon reduction credits and renewable energy offsets 

are explained separately in this section. 

 Renewable energy. Energy generated from natural resources, which are 

renewable (naturally replenished); for example energy generated from 

sunlight, waste, wind, tides, waves and geothermal heat. 

 Renewable energy credits. Credits from additional renewable energy 

generation. The Mandatory Renewable Energy Target Scheme (MRET) and 

the Victorian Renewable Energy Target Scheme (VRET) set mandatory 

standards for accredited renewable energy generators. Also, GreenPowerTM 

administers an accreditation program for renewable energy generators. 

 Scope 1 Emissions Greenhouse gas emissions created directly by a person 

or business from sources that are owned or controlled by that person or 

business. 

 Scope 2 Emissions Greenhouse gas emissions created as a result of the 

generation of electricity, heating, cooling or steam that is purchased and 

consumed by a person or business. These are indirect emissions as they 

arise from sources that are not owned or controlled by the person or 

business who consumes the electricity. 

 Scope 3 Emissions Greenhouse gas emissions that are generated in the 

wider economy as a consequence of a person or business’s activities. These 

are indirect emissions as they arise from sources that are not owned or 

controlled by that person or business but they exclude Scope 2 emissions. 
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8.8 Use of renewable energy to power the Project 

As set out in Chapter 3 of this volume and discussed in further detail in Chapter 

2 of Volume 5 of the EES, there has been extensive investigation of the 

availability of renewable energy sources that could directly power the 

Desalination Plant and associated infrastructure and that would be available 

within the timeframes required by the Project. The following renewable energy 

sources were investigated – hydro energy, solar energy, geothermal energy, 

energy from biomass, wave energy, tidal energy and wind energy. Of these, the 

only readily available direct source of renewable energy to power the Plant was 

wind power from the existing small Wonthaggi Wind Farm and, more 

particularly, the projected Bald Hills Wind Farm some 50 kilometres away. 

The key difficulty with wind as a dedicated, sole power source is its inconstancy 

given the almost continuous power demand of the Desalination Plant. This 

inconstancy arises not only from windless days when there would be no 

electricity generated, but also from smaller-scale fluctuations which are a 

function of wind patterns and the configuration of the wind turbines. Both would 

have operational consequences for the Desalination Plant. 

The best case scenario involving the direct supply of wind power was therefore 

determined to be a Gas-Wind Hybrid in the form of the Hybrid Proposal as set 

out in Chapter 2 of Volume 5. This proposal is put forward as an Option as part 

of this EES, but was not adopted for the Reference Project for the various 

reasons set out below. 

Technically, the hybrid carries some risks associated with the capacity of the gas 

plant to respond to vagaries in the wind electricity generation. This can to some 

extent be addressed by technologies which ‘iron out’ variabilities in the wind 

energy, but the need for seamless interplay between the gas and wind 

technologies remains as a risk. 

Economically, the hybrid entails excess costs in duplicating electricity supply 

infrastructure, especially when the gas plant must be capable of suppling full 

load when wind energy is unavailable. Because of this duplication, either or both 

sources would require connection to the electricity grid to make efficient 

economic use of surplus energy from the combined sources.  
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In greenhouse gas terms, the construction of duplicated electricity infrastructure 

would itself involve unnecessary generation of greenhouse gas emissions. Once 

the wind farm is connected to the grid, there is little sense in also constructing a 

dedicated transmission line. If the Bald Hills wind-generated electricity is 

supplied through the grid, there is no particular reason to prefer that renewable 

source over other renewable energy sources contributing to the grid. Once that 

point is reached, the most feasible and flexible solution is to offset electricity 

consumption from the grid using Renewable Energy Certificates (RECs) or other 

direct investment in renewable energy sources. This leads to the same practical 

effect across the system as powering the Plant directly from a renewable  

energy source. 

In light of this conclusion, the State will require that 100 per cent of the 

electricity used in operating both the Desalination Plant and the Transfer 

Pipeline be offset by the purchase of renewable energy credits from generation 

sources commissioned after 1 January 2007. The effect of this requirement is 

that the same amount of renewable electricity will be generated and exported to 

the grid as is drawn from the grid and used to power the Desalination Plant and 

the Transfer Pipeline. 

8.9 Methodology 

8.9.1 Basis of Assessment and Assumptions 

A greenhouse gas assessment of the Reference Project was undertaken and is 

presented in section 8.10 of this chapter. In the Reference Project, the Plant 

and Transfer Pipeline are to be powered by electricity sourced from the grid via 

the Northerly grid connection and therefore this chapter focuses on the 

greenhouse gas emissions associated with a grid connection and opportunities 

to reduce and offset those emissions. The construction of a gas-fired power 

station in the vicinity of the Desalination Plant to power the Plant and the 

Transfer Pipeline has been identified as an Option (subject to procedural 

determination). A greenhouse gas assessment of the gas-fired power station 

Option has been undertaken and is presented in section 8.16 of this chapter. 
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The Reference Project includes the initial construction of a Desalination Plant 

with a capacity of 150 GL per year and the possible expansion of that capacity in 

the future to 200 GL per year. In order to cater for the possible expansion of the 

Plant in the future, the assessment was undertaken by firstly assessing the 

greenhouse gas emissions associated with the 150 GL plant and then the 

greenhouse gas implications of increasing that capacity to 200 GL. The 

assessment of the greenhouse gas emissions associated with the construction of 

the Marine Structures, Transfer Pipeline and Power Supply is based on the 

ultimate capacity of 200 GL per year as these components will need to be built 

to meet the demands of a 200 GL per year plant. 

In assessing the greenhouse gas emissions associated with operation of the 

Desalination Plant, an average annual power demand was applied. Factors 

considered when determining this average annual power demand for the 

Desalination Plant include:  

• annual water production  

• fluctuations in seawater quality and temperature  

• adopted treated water quality targets and operating philosophy. 

 

It was assumed that the Desalination Plant would be operational 94 per cent of 

the year and that when the plant is operational, it will operate at 100 per cent 

capacity. 

Where a parameter that was needed for the assessment was not specified in the 

Reference Project, assumptions were made. The assumptions were derived from 

consultation with appropriately experienced technicians, product specification 

sheets and other appropriate sources. Where likely ranges were provided for 

project elements, the higher greenhouse gas emissions option was used in the 

assessment. Where no range or any other information was provided for project 

elements, such as the type or size of construction machinery to be utilised, the 

options available on the market for those project elements were identified and a 

mid-range selection was used.  

The assumptions that were made have been documented on the emissions 

calculation worksheets that are appended to Technical Appendix 7. 
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Most assumptions relate to the construction process, which accounts for 4 per 

cent of the total project emissions. The key source of greenhouse gas emissions 

derive from the operation of the Desalination Project. 

8.9.2 Methods of Calculation  

Methodology 

As explained in section 8.5 of this chapter, the methodology for calculating the 

greenhouse gas emissions associated with the Desalination Project for the EES 

has been adopted from the National Greenhouse and Energy Reporting Act 2007 

(the NGER Act) and associated documents. In particular, Scope 1 and 2 

emissions have been calculated in line with the relevant sections of the National 

Greenhouse and Energy Reporting (Measurement) Determination 2008. Scope 3 

emissions have been calculated using the relevant emissions factors and 

methodology in the National Greenhouse Accounts (NGA) Factors and the 

methodology in the AGO Factors and Methods Workbook where transport data 

was available in distance travelled only. The methodology that has been used in 

this assessment is consistent with the requirements under ISO14064:2006 Part 

1: Specification which provides guidance at the organization level for 

quantification and reporting of greenhouse gas emissions and removals.  

The methodology for calculating greenhouse gas emissions under the NGER Act, 

which embodies the international standard ISO14064, was adopted because it 

most directly addresses the Scoping Requirements and the Ministerial 

Guidelines. Guidance was also sought from ISO14040:2006 Environmental 

Management – Life Cycle Assessment – Principles and Framework. A full life 

cycle assessment was not undertaken given that the precise components and 

configurations of the Desalination Project are not yet known.  

The greenhouse gases that have been included in the greenhouse gas 

assessment for the EES are carbon dioxide, methane, nitrous oxide, 

perfluorocarbons, hydrofluorocarbons and sulphur hexafluoride. The estimated 

greenhouse gas emissions are presented as carbon dioxide equivalent (CO2-e). 

This means that greenhouse gas emissions are expressed in terms of the 

amount of carbon dioxide that would have the same global warming potential as 

those emissions. 
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Emissions Factors 

Emissions factors enable greenhouse gas emissions to be estimated on the basis 

of specified aspects of an activity, for example the amount of fuel consumed, 

the weight of waste sent to landfill and the amount of electricity consumed.  

The emissions factors that were used in the greenhouse gas assessment for the 

EES and the sources for those emission factors are set out in Appendix B to 

Technical Appendix 7.  

The greenhouse gas assessment for the EES used the current published 

Victorian full fuel emissions factor for purchased electricity (1.31 kg CO2-e/kWh) 

in calculating the greenhouse gas emissions associated with electricity sourced 

from the grid for the Project. This emissions factor represents the current mix of 

energy generation sources in Victoria (predominantly brown coal). However, 

information published by the National Electricity Market Management Company 

(NEMMCO) suggests that the Victorian system would require additional 

generating capacity in order to supply the load required by the Project. It is 

considered that gas-fired power plant(s) (or a greenhouse gas equivalent) will 

most likely be in the form of new capacity added to the grid in Victoria to power 

the Desalination Plant (if grid supplied). As gas-fired power generation is less 

emissions intensive than coal-fired power, the greenhouse gas emissions 

associated with generating that electricity will be significantly lower than what is 

estimated using the current published Victorian full fuel emissions factor for 

purchased electricity. 

Also, it is expected that during the 30 year life of the Project a number of 

significant factors will drive future market outcomes in the National Electricity 

Market, reducing the emissions factor for purchased electricity.  

These factors include: 

• the introduction of a national Carbon Pollution Reduction Scheme (from 

2010) and its associated impact on supply and demand side investments 

and retirements of coal-fired generating units 

• future generation fuel costs 

• future electricity load growth 

• obligations/targets for renewable energy 
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• timeframe for viable new generation technologies 

• the timeliness of transmission investments to support new generation 

technologies. 

 

These factors will drive the introduction of lower emissions sources of electricity 

generation and thus lower the greenhouse gas emissions intensity of the 

Victorian grid. It is likely that these lower emissions sources of electricity will be 

commissioned to support future electricity load growth and to replace older, 

coal-fired, higher greenhouse gas emitting generating units.  

Therefore, applying the current Victorian grid emissions factor in the assessment 

overstates the likely greenhouse gas impacts. 

8.9.3 Categorisation of Emissions 

The greenhouse gas assessment includes all Scope 1 and 2 emissions associated 

with the Desalination Project, other than the following: 

• Emissions associated with future maintenance activities have not been 

included in the assessment because the exact nature of these maintenance 

activities is not currently known and the emissions associated with these 

activities are expected to be negligible  

• Fugitive greenhouse gas emissions from the operation of gas-insulated 

switchgear have not been included in the assessment because these 

emissions are negligible in the context of the Project’s total operational 

emissions 

• Emissions associated with the establishment of temporary accommodation 

facilities close to the Desalination Plant site during construction for the 

workforce have not been included because it is not certain that any such 

temporary accommodation facilities will be established or what the nature 

of any such facilities would be. 
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The electricity infrastructure will be built and operated by SP AusNet. Therefore, 

the emissions associated with the operation of that infrastructure will be Scope 

3 emissions. As the electricity infrastructure would serve the region as well as 

the Desalination Plant, the emissions associated with the operation of that 

infrastructure are not wholly attributable to the Desalination Project and as a 

result the estimate of these Scope 3 emissions in the greenhouse gas 

assessment is overstated. 

A summary of the Scope 1 and 2 emissions associated with the Desalination 

Project is set out in section 8.10.  

With respect to Scope 3 emissions, the Ministerial Guidelines provide that the 

extent to which an assessment of indirect effects is needed as part of an EES 

will depend on the following factors: 

• Are the effects reasonably foreseeable? 

• How strong is the causal link or nexus between the project and the effects 

of concern? 

• Are the effects capable of being accurately assessed? 

• Could the effects be significant enough, in the context of relevant policy,  

to impinge on the acceptability of the project? 

• Are there other statutory mechanisms through which these effects will be 

addressed?  

 

On that basis, some Scope 3 emissions associated with the Desalination Project 

have been included in the greenhouse gas assessment for the EES. These are 

set out in section 8.10. 

Scope 3 emissions that have not been included in the assessment are  

as follows: 

 Emissions associated with outsourced activities, such as construction 

catering or toilet facilities, have not been included as the greenhouse gas 

emissions associated with those activities are expected to be negligible 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

 8-18 Chapter 8 Greenhouse gas emissions 

 Emissions associated with the transportation of any contaminated soil that 

is encountered during the construction works to landfill and the 

decomposition of any such contaminated soil have not been included as 

there is currently no indication that significant quantities of contaminated 

soil will be encountered 

 Emissions associated with the private transportation of clerical and 

administrative workers to the Melbourne office have not been included on 

grounds of immateriality. 

 

It has been assumed that the transportation of materials and equipment during 

the construction and operation of the Desalination Project will be contracted out 

to an independent company that will have overall control of that transportation. 

Therefore, the emissions arising from fuel consumed during the transportation 

of materials and equipment have been categorised as Scope 3 emissions. If the 

Project Company has overall control of the transportation of materials and 

equipment, then these emissions would be Scope 1 emissions. 

Table 8-2 Summary of Scope 1, 2 and 3 emissions included in the greenhouse gas assessment 

Scope  Project Aspects 

Emissions associated with all on-site generation of energy, heat, steam and 

electricity e.g. from diesel generators 

Direct Emissions: Scope 1 

Greenhouse gases emissions created directly 

by the Desalination Project from sources 

that are owned or controlled by the Project 

Company. 

Emissions associated with fuel consumed by equipment under the operational 

control of the Project Company 

Emissions associated with purchased electricity from the grid for the operation 

of the Desalination Plant and pipeline Booster Pump Station 

Indirect Emissions: Scope 2 

Greenhouse gas emissions created as a 

direct result of the generation of electricity, 

heating, cooling or steam that is purchased 

and consumed by the Project.  

Emissions associated with the operation of equipment during construction that 

is powered by electricity (e.g. concrete batchers, tunnel boring machines) 

Emissions associated with off-site disposal of waste to landfill 

Embodied emissions in key construction materials and operational inputs (steel, 

concrete and chemical inputs) 

Indirect Emissions: Scope 3 

Greenhouse gas emissions that are 

generated in the wider economy as a 

consequence of the Desalination Project but 

arise from sources that are not owned or 

controlled by the Project Company (other 

than Scope 2 emissions). 

Emissions attributable to the extraction, production and transport of fossil 

fuels/gas used in the power station that generates electricity for the Project and 

of fuels used on-site (eg the diesel used by on-site generators)  
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Scope  Project Aspects 

Emissions arising during the transmission of electricity to the Desalination Plant 

Emissions associated with fuel consumed during the transportation of materials 

and equipment 

than Scope 2 emissions). 

 

Emissions associated with fuel consumed during the private transportation of 

workers to/from the Desalination Project during the construction phase 

8.10 Greenhouse Gas Assessment for  
Reference Project 

8.10.1 Energy Consumption 

As required by the PEM, the first step in calculating greenhouse gas emissions is 

to estimate energy consumption. 

The estimated average annual energy requirements for the Desalination Project 

are set out in Table 8-3. These energy requirements were used in the 

greenhouse gas assessment (Maunsell 20081, Technical Appendix 7). 

Table 8-3 Estimated Average Annual Energy Demand Requirements for  
150 GL Plant 

150 GL/y Desalination Plant  82 MW  

Transfer Pipeline  10 MW 

 

The electricity required to operate the 150GL Desalination Plant and 

corresponding Transfer Pipeline, assuming average annual energy consumption, 

is equal to: 

• 2 586 000 GJ per year for the Desalination Plant 

• 315 000 GJ per year for the Transfer Pipeline.  
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During construction of the 150GL Desalination Plant, 10 MW of grid power 

supply (for the tunnel boring machines and other construction equipment) and 

the use of six 250 kW diesel generators will be used and have been included in 

the assessment. Total diesel use for the generators has been estimated to be 

2 400kL. Therefore construction energy consumption for the 150GL Desalination 

Plant will be: 

• 93 000 GJ for the diesel use 

• 315 000 GJ for grid connected construction power. 

 

Diesel generators will be used to generate energy for the construction of the 

Marine Structures, Transfer Pipeline and Power Supply. It is estimated that 

17 000 kL of diesel will be used in connection with the construction of the 

Marine Structures, 700 kL of diesel will be used in connection with the 

construction of the Transfer Pipeline and 600 kL of diesel will be used in 

connection with construction of the Power Supply. As such, construction energy 

consumption would be: 

• 656 000 GJ for the Marine Structures 

• 26 000 GJ for the Transfer Pipeline 

• 23 000 GJ for the Power Supply. 

8.10.2 Emissions from Construction  

The greenhouse gas emissions associated with the construction of the 

Desalination Project are set out in this section. Emissions have been rounded to 

the nearest ten tonnes. Construction and operation tables consist of a rounded 

figure of individual scope activities, whereas project summary tables consist of a 

rounded figure of total scope activities. Due to this rounding, or when summed, 

a ten tonne difference in emission totals occurs between some tables. 
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Construction of the Desalination Plant 

Table 8-4 Emissions Arising from the Construction of the Desalination Plant 

Activity Scope 1 Scope 2 Scope 3 Total GHGs 
(tCO2-e) 

Power generation (2 400 kL diesel)  6 400 0 490 6 890 

Power purchased (10 MW) 0 215 030 14 100 229 130 

Construction equipment operation 24 490 0 1 860 26 350 

Transportation of materials and equipment 0 0 46 840 46 840 

Waste decomposition 0 0 1 550 1 550 

Transportation of workforce 0 0 5 070 5 070 

Embodied emissions of materials 0 0 737 890 737 890 

Total 30 890 215 030 807 800 1 053 720 

 

The specific activities that have been assessed and are included in the figures  

in Table 8-4 are set out as line items in Appendix A to Technical Appendix 7.  

In particular, Appendix A includes a breakdown of the activities that come within 

the general activity categories set out in Table 8-4, sets out how the emissions 

associated with those activities were calculated and what assumptions  

were made.  

The largest component of the construction emissions is embodied emissions 

from construction materials (a Scope 3 indirect emission). 

The largest component of the Scope 1 and 2 construction emissions is 

purchased electricity. There is 10 MW of power demand associated with the 

construction of the Desalination Plant for the operation of the tunnel boring 

machines and other construction activities. This accounts for the bulk of the 

purchased electricity emissions shown in Table 8-4. The operation of a concrete 

batching plant that serves all aspects of the project construction also contributes 

to this figure. 
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The movement of 150 trucks per day during plant construction for various 

purposes including delivery of materials is responsible for an estimated 46 840 t 

CO2-e over the duration of the construction period. The movements are 

assumed to be return trips from Melbourne CBD. Should the estimated number 

of truck movements vary from its predicted range of 50-150 per day, or should 

truck origins/destinations be closer than Melbourne, this estimate of emissions 

would be reduced. 

Construction of the Marine Structures 

The total emissions estimated in the greenhouse gas assessment in connection 

with the construction of the Marine Structures are set out in Table 8-5. 

Table 8-5 Emissions Arising from Construction of Marine Structures 

Activity Scope 1 Scope 2 Scope 3 Total GHGs 
(t CO2-e) 

Power generation (17 000 kL diesel) 46 320 0 3 540 49 860 

Construction equipment operation 153 420 0 11 650 165 070 

Transportation of materials and equipment and 

spoil 

0 0 490 490 

Waste decomposition 0 0 870 870 

Transportation of workforce 0 0 1 260 1 260 

Total 199 740 0 17 810 217 550 

 

The specific activities that have been assessed and are included in the figures  

in Table 8-5 are set out as line items in Appendix A to Technical Appendix 7.  

In particular, Appendix A includes a breakdown of the activities that come within 

the general activity categories set out in Table 8-5, sets out how the emissions 

associated with those activities were calculated and what assumptions  

were made.  

The power, workforce and materials required for the construction of the tunnels 

have been included in the construction estimations of the Desalination Plant. 

The greenhouse gas emissions associated with marine construction were based 

on the operation of key marine craft such as self-elevating platforms (whose on-

board power generation provides construction power), fast boats and barges. 
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The Scope 1 greenhouse gas emissions from the construction of the Marine 

Structures constitute the majority of emissions attributable to this component – 

an estimated 199 740 t CO2-e for the duration of the construction period. These 

emissions are due to the operation and transportation of the marine craft and 

self-elevating platforms with on board power generation. 

The Scope 1 emissions estimates are based on conservative assumptions 

regarding the type and number of marine craft to be used in this project, 

workforce numbers and schedule, fuel consumption of the marine craft and the 

expected operating regime of the marine craft across the full construction period 

of the Marine Structures. Refining these assumptions would be likely to reduce 

the estimated greenhouse gas emissions.  

Construction of the Transfer Pipeline 

The greenhouse gas emissions associated with the construction of the Transfer 

Pipeline covers both the pipeline and Booster Pump Station.  

The construction of the water transfer station located on the Desalination Plant 

site is included in the greenhouse gas assessment for the construction of the 

Desalination Plant. 

The total emissions estimated in the greenhouse gas assessment in connection 

with the construction of the Transfer Pipeline are set out in Table 8-6.  

Table 8-6 Emissions Arising from Construction of Transfer Pipeline 

Activity Scope 1 Scope 2 Scope 3 Total GHGs 
(t CO2-e) 

Power generation (700 kL diesel) 1 780 0 140 1 920 

Construction equipment operation 5 690 0 440 6 130 

Transportation of materials, equipment 

and spoil 

0 0 19 180 19 180 

Waste disposal 0 0 60 60 

Transportation of workforce 0 0 2 150 2 150 

Embodied emissions of materials 0 0 77 510 77 510 

Total 7 470 0 99 480 106 950 
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The specific activities that have been assessed and are included in the figures  

in Table 8-6 are set out as line items in Appendix A to Technical Appendix 7.  

In particular, Appendix A includes a breakdown of the activities that come within 

the general activity categories set out in Table 8-6, sets out how the emissions 

associated with those activities were calculated and what assumptions  

were made.  

The major source of emissions associated with the construction of the Transfer 

Pipeline is the embodied emissions in concrete and steel used in the pipeline 

(77 510 t CO2-e). Transportation of these materials is also significant, as is 

removal of construction spoil for re-use locally or regionally (19 180 t CO2-e). 

Construction of the Power Supply 

The total emissions estimated in the greenhouse gas assessment in connection 

with the construction of the Northerly Grid connection power supply are set out 

in Table 8-7. 

Table 8-7 Emissions Arising from Construction of the Northerly Grid Connection 

Activity Scope 1 Scope 2 Scope 3 Total GHGs 
(t CO2-e) 

Power generation (600 kL diesel) 1 550 0 120 1 670 

Construction equipment operation 2 510 0 180 2 690 

Transportation of materials and 

equipment to site 

0 0 8 850 8 850 

Waste decomposition 0 0 170 170 

Transportation of workforce 0 0 3 660 3 660 

Embodied emissions of materials 0 0 7 880 7 880 

Total 4 060 0 20 860 24 920 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Chapter 8 Greenhouse gas emissions 8-25

The specific activities that have been assessed and are included in the figures  

in Table 8 7 are set out as line items in Appendix A to Technical Appendix 7.  

In particular, Appendix A includes a breakdown of the activities that come within 

the general activity categories set out in Table 8-7, sets out how the emissions 

associated with those activities were calculated and what assumptions  

were made. 

Total Construction Emissions 

The total emissions estimated in the greenhouse gas assessment associated 

with the construction of the Desalination Project are set out in Table 8-8.  
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Table 8-8 Construction Emissions for Desalination Project  

Project component Scope 1 Scope 2 Scope 3 
Total construction 
emissions 
(t CO2-e) 

Northerly grid connection Power Supply – 

200 GL p.a. 

4 060 0 20 860 24 920 

Marine Structures – 200 GL/y 199 750 0 17 800 217 550 

Water Transfer Pipeline – 200 GL/y 7 480 0 99 470 106 950 

Desalination Plant – 150 GL/y 30 890 215 030 807 800 1 053 720 

Total construction emissions 

(t CO2-e) 

242 180 215 030 945 930 1 403 140 

 

The construction of the Desalination Plant component results in the largest 

proportion of greenhouse gas emissions. 

Scope 3 emissions are by far the largest contributor to the construction 

emissions. Most of the Scope 3 emission relate to embodied emissions in 

construction materials. 

8.10.3 Operational Emissions 

The greenhouse gas emissions associated with the operation of the Desalination 

Project are almost entirely from the generation of power to operate the 

Desalination Plant and the Transfer Pipeline.  

The total operational emissions associated with the grid connected power  

supply are summarised in Table 8-9. Emissions have been rounded to the 

nearest ten tonnes. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Chapter 8 Greenhouse gas emissions 8-27

Table 8-9 Emissions arising from operation of the Desalination Project 

Project 
component Activity Scope 

1 
Scope 
2 

Scope 
3 
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purchased (82 

MW) 

0 876 350 57 470 933 820 0 28 014 600 0 

Transportation 

of waste offsite 

0 0 270 270 270 8 100 8 100 

Waste 

decomposition 

0 0 43 330 43 330 43 330 1 299 900 1 299 900 

Chemical 

deliveries 

0 0 850 850 850 25 500 25 500 

Embodied 

emissions of 

chemicals 

0 0 25 770 25 770 25 770 773 100 773 100 

Desalination 

Plant 

Transportation 

of workforce 

0 0 30 30 30 900 900 

Transfer 

Pipeline 

Power 

purchased 

(10 MW) 

0 106 870 7 010 113 880 0 3 416 400 0 

Total 0 983 220 134 730 1 117 950 70 250 33 538 500 2 107 500 

 

The specific activities that have been assessed and included in the figures  

in Table 8-9 are set out as line items in Appendix A to Technical Appendix 7.  

In particular, Appendix A includes a breakdown of the activities that come within 

the general activity categories set out in Table 8-9, and details how the 

emissions associated with those activities were calculated and what assumptions 

were made.  

The greenhouse gas emissions arising from the operational power supply for the 

Desalination Plant are estimated to be 933 820 t CO2-e per year.  

The operation of the transfer pipeline includes a 10 MW power demand for the 

Booster Pump Station. This is estimated to be 113 880 tCO2-e per year, and will 

be operated by mains electricity from the Victorian grid. 
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As explained in Section 8.9.2 the information published by NEMMCO suggests 

that even without the extra load required by the Project the Victorian system 

will reach capacity by 2010. In order to supply the load required by the Project 

additional generating capacity must be bought on stream. It is considered that 

gas-fired power plant(s), or a greenhouse gas equivalent, will most likely be in 

the form of new capacity added to the grid in Victoria to power the Desalination 

Plant (if grid supplied). As this greenhouse gas assessment uses an emissions 

factor based on the current mix of energy generation sources in Victoria 

(predominantly brown coal) rather than an emissions factor based on gas-fired 

power generation, if the additional generating capacity that is needed for the 

plant is provided by new gas-fired power (which is less emissions intensive than 

coal-fired power) then the greenhouse gas emissions associated with generating 

that electricity will be significantly lower than the figure estimated in this 

greenhouse gas assessment. 

Also, it is expected that during the 30 year life of the Project a number of 

significant factors will drive future market outcomes in the National Electricity 

Market, reducing the emissions factor for purchased electricity. In particular, 

modelling suggests that the full fuel cycle emission factor for the Victorian grid 

may reduce from its current average published level of 1.31 kg CO2-e/kWh to 

0.96 kg CO2-e/kWh by 2020.  

Therefore, the estimate of total emissions associated with electricity sourced 

from the grid presented in the assessment overstates the likely greenhouse gas 

impacts. In fact, these emissions would progressively reduce by up to 25 per 

cent in 2020 compared with emissions based on the current configuration  

of the network. 

Scope 3 emissions from the operation of the Desalination Plant are estimated  

to be 134 730 tCO2-e per year, of which the most significant elements are 

associated with power use and the potential disposal of waste in  

landfill facilities. 
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8.10.4 Emissions relative to the volume rate and scale 
of water production 

As part of the greenhouse gas assessment, the emissions intensity per unit of 

water production was calculated. At 150 GL of production emissions intensity is 

7 765 tCO2-e per GL and 7.8 tCO2-e per megalitre (ML). These calculations 

reflect the estimated construction emissions, amortised over the project life of 

30 years, plus the annual operational emissions. 

8.10.5 Emissions Summary for a 200 GL Plant 

The greenhouse gas emissions presented in sections 8.10.2 to 8.10.4 of this 

chapter are based on the 150 GL Desalination Plant. At some point in the future, 

the Plant may be upgraded to 200 GL, which would involve the addition of a 

fourth 50 GL plant module. The energy requirements for a 200 GL Plant are 

presented in Table 8-10. 

Table 8-10 Estimated Average Annual Energy Demand Requirements  
200 GL Plant 

200 GL/y Desalination Plant  115 MW  

Transfer Pipeline  18 MW 

 

The energy requirement assuming average annual energy consumption would 

be increased for a plant of 200GL capacity would be: 

• 3 627 000 GJ per year for the Desalination Plant 

• 568 000 GJ per year for the Transfer Pipeline. 

 

The energy required to increase to construct a fourth 50 GL plant module to the 

Plant’s capacity to 200 GL has been estimated to be one-third of the 150 GL 

construction requirements for diesel consumption and 10 per cent of grid 

connected power. Therefore the energy consumption for constructing a fourth 

50 GL Plant would be: 

• 31 000 GJ for the diesel use 

• 32 000 GJ for grid connected construction power. 
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The Marine Structures, Power Supply and Transfer Pipeline have already been 

assessed for 200 GL capacity in this study. The total emissions identified in the 

greenhouse gas assessment associated with constructing an additional 50 GL 

plant module are set out in Table 8-11 

Table 8-11 Emissions Profile Summary for construction of a fourth 50 GL module for the Desalination Project 
(200 GL) 

Project component Scope 1 Scope 2 Scope 3 Total Construction 
Emissions (t CO2

-e)  

Northerly Grid Connection Power Supply (200 GL 

pa) 

0 0 0 0 

Marine Structures (200 GL pa) 0 0 0 0 

Water Transfer Pipeline (200 GL pa) 0 0 0 0 

Desalination Plant (50 GL module) 10 190 130 261 930 272 250 

Total 10 190 130 261 930 272 250 

 

The total emissions estimated in the greenhouse gas assessment associated 

with operating the Desalination Project at 200 GL pa are set out in Table 8-12 

Table 8-12 Emissions arising from operation of the Desalination Project at 200 GL pa 

Project 
component Activity Scope 1 Scope 2 Scope 3 
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Power 

purchased 

(133 MW) 

0 1 229 030 80 590 1 309 620 0 39 288 600 0 

Transportation 

of waste off-

site 

0 0 360 360 360 10 800 10 800 

Waste 

decomposition 

0 0 57 630 57 630 57 630 1 728 900 1 728 900 

Desalination 

Plant 

Chemical 

deliveries 

0 0 1 120 1 120 1 120 33 600 33 600 
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Project 
component Activity Scope 1 Scope 2 Scope 3 
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Embodied 

emissions of 

chemicals 

0 0 34 270 34 270 34 270 1 028 100 1 028 100  

Transportation 

of workforce 

0 0 50 50 50 1 500 1 500 

Transfer 

Pipeline 

Power 

purchased 

(18 MW) 

0 192 370 12 610 204 980 0 6 149 400 0 

Total 0 1 421 400 186 630 1 608 030 93 430 48 240 900 2 802 900 

 

Total annual emissions from operation of a 150GL plant compared to those 

arising from operation of a 200 GL plant are 1 117 950 and 1 608 030 t CO2-e, 

respectively. 

8.11 Opportunities to reduce greenhouse gas 
emissions through energy efficiency  

8.11.1 Energy Efficiency Benchmarks 

The Scoping Requirements require the EES to specify the benchmarks against 

which energy efficiency will be assessed. Proposed energy efficiency 

benchmarks for the Reference Project are set out in this section (Maunsell 

20081, Technical Appendix 7). 

Desalination Plant 

Specific Energy Consumption (SEC) is a good indicator of overall desalination 

plant energy efficiency. It is a measure of the total energy required per volume 

of potable water delivered, generally given as kilowatt hours per kilolitre of 

water produced (kWh/kL). 
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It has proven difficult to benchmark the overall energy efficiency of the 

Desalination Plant against equivalent existing facilities due to the influence of 

feed water temperature and salt content conditions on the SEC of the plant.  

As the feed water temperature decreases and the salinity increases, the energy 

requirement will increase if the plant output is to remain constant. The 

Desalination Plant in Wonthaggi will be subject to feed water temperatures as 

low as 11°C and salinity as high as 39 000 mg/L. As a result the peak SEC is 

expected to be higher than an equivalent Desalination Plant that has warmer 

feed water, e.g. Perth. 

A further benchmarking limitation is the requirement for the plant to deliver low 

Total Dissolved Solid (TDS) levels (< 150 mg/L) to maintain the high standards 

of the Melbourne drinking water supply. This requirement is more onerous than 

for the majority of desalination plants around the world and will further increase 

the SEC. 

The SEC for the Reference Project has been estimated over a range of the 

potential operating conditions expected in Wonthaggi. Water quality data to 

date suggests that the average temperature and salinity are in the order of 16°C 

and 37 000 mg/L. On this basis, the average Reference Project SEC is estimated 

to be in the order of 4.1 to 4.3 kWh/kL.  

Table 8-13 provides a cross reference of the Victorian Desalination Reference 

Project against other seawater desalination plants in Australia and around  

the world. 

Table 8-13 Benchmarking against other Desalination Plants 

Desalination 
Plant 

Capacity 
(ML/d) Status SEC 

(kWh/kL)(1) Comment / Source 

Perth 125 Operational 3.6-4 Limit uncertain, thought to be about ~4 kWh/kL after 

which the operator pays an increased cost of energy  

Trinidad 119 Operational 3.8 Source: GCD Alliance, Material Change of Use Application 

ERA 16, 19 & 7, Table 19.5 

Singapore 136 Operational 4.3 Source: GCD Alliance, Material Change of Use Application 

ERA 16, 19 & 7, Table 19.5 

Israel 326 Operational 3.9 Source: GCD Alliance, Material Change of Use Application 

ERA 16, 19 & 7, Table 19.5 
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Desalination 
Plant 

Capacity 
(ML/d) Status SEC 

(kWh/kL)(1) Comment / Source 

South Europe 120 Operational 4.1 Source: GCD Alliance, Material Change of Use Application 

ERA 16, 19 & 7, Table 19.5 

Sydney 250 Construction 4.2 Contractual maximum under lowest temperature highest 

salinity (worst case) conditions. 

Source: Design and Construct Contract, Schedule 14: 

Company’s Requirements, Sydney’s Desalination Project, 

Section 1.5. 

Gold Coast 125 Construction 4.1 Source: GCD Alliance, Material Change of Use Application 

ERA 16, 19 & 7, Table 19.5 

The energy use for the treated water transfer is site specific and dependent on local geography and the distance to the existing 

water supply system. Therefore it is appropriate, when comparing energy consumption for different seawater reverse osmosis 

plants, to consider primarily the energy used through the desalination process and exclude the transfer pumping energy.  

8.11.2 Energy Efficiency Measures 

The Scoping Requirements, PEM and EREP all require energy efficiency 

measures to be identified, evaluated and, if appropriate, implemented, 

consistent with best practice. 

In addition, the Works Approval Application co-exhibited with this EES addresses 

best practice in energy efficiency as a key component of the grant of a Works 

Approval under the Environment Protection Act 1970. Best practice is also 

mandated by the EREP legislation, which requires an Environment and Resource 

Efficiency Plan to be prepared for a site if the site’s resource use exceeds  

100 terajoules of energy per year (as is the case for the Desalination Plant) or 

120 megalitres of water per year. 

It is anticipated that the Desalination Plant will be exempt from EREP 

requirements for its first 5 years of operation as a result of temporary 

exemptions available under the Environment Protection Act for works subject to 

works approvals where resource efficiency has been carefully assessed, and/or 

construction activities which are anticipated to finish within two years following 

a ‘trigger year’ and where, again, those construction activities have been 

assessed in terms of resource efficiency. 
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The following energy efficiency measures have been identified for the Reference 

Project in compliance with the Scoping Requirements and PEM and in conformity 

with best practice. Going forward the Project will become subject to EREP 

reporting requirements and in all likelihood an EREP Plan. 

The various technical solutions in the Reference Project are illustrative only and 

other configurations for the delivery of the Project may be developed which are 

directed to the same ends. 

Construction 

Appropriate measures to incorporate energy efficiency into the construction of 

the Desalination Project (including marine structures, reverse osmosis plant,  

and other associated infrastructure) will be undertaken by the Project Company. 

This will be addressed by systems and protocols that promote the efficient use 

of energy and a waste management policy that adheres to the principles of the 

waste hierarchy, as required by the Project Requirements. 

At a minimum, this would include: 

• minimising the distance over which construction materials (fill, gravel, 

sands, cement, etc.) are transported 

• use of newer, more energy efficient mobile and stationary plant 

• use of recycled materials and reuse and recycling of materials on site 

• use of concrete formwork that is reusable and does not include plywoods 

that use rainforest hardwood veneers. 

Desalination Technology 

As discussed in Chapter 3 and in more detail in Chapter 2 of Volume 3, two 

seawater desalination technologies were considered sufficiently mature to be 

used at the scale required for the Desalination Plant. These were ‘reverse 

osmosis’, which is based on pumping the sea water through membrane filters to 

produce fresh water, and ‘thermal’ which uses heat to evaporate off fresh water, 

which is then recovered by condensation. 
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All of the recently constructed Australian desalination plants have adopted 

reverse osmosis, as it is more energy efficient, less visually intrusive and more 

cost effective in the Australian context. Analysis for Melbourne has led to the 

same conclusion, resulting in the adoption of the more energy-efficient 

technology as a project requirement and foundation of the Reference Project. 

The energy intensity of reverse osmosis technology for seawater desalination 

has halved over the past ten years. The best available current RO technology 

has been considered in the Reference Project and is therefore reflected in this 

assessment.  

Seawater Inlet System 

Most of the energy consumed in the seawater inlet system is for pumping 

seawater to the head of the pre-treatment plant. The actual energy 

consumption is governed by the following key parameters: 

• the difference in water level between the sea and the pre-treatment plant, 

i.e. the height the water has to be lifted 

• the seawater flow rate 

• the distance the RO plant is from the coast. 

 

For a seawater reverse osmosis plant the required quantity of seawater feed is 

approximately 2.5 times the quantity of desalinated water produced. As energy 

consumption is directly proportional to the product of lift and flow, selecting a 

desalination plant site that minimises lift will result in lower energy consumption. 

It is more energy efficient to lift product water than seawater due to the lower 

product water flow. The site selected for the Desalination Plant has an elevation 

of approximately 15 metres AHD. As such, the design complies with the criterion 

of low lift. 

Reducing seawater flow will reduce energy consumption and can be achieved by 

maximising the recovery of product water through the RO plant. The Reference 

Project has maximised the recovery of product water within the constraint of 

reliable operation. The design also provides the flexibility to increase recovery if 

operational experience shows that this can be achieved without unacceptable 

scaling or fouling of the membranes.  
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The other key factor in minimising energy consumption is to reduce the length 

of the seawater feed piping in preference to reducing the length of product 

water piping that transfers water to consumers. This essentially means a 

desalination plant located as close as possible to the coast. The Reference 

Project fulfils this criterion.  

Parameters that have a lesser impact on energy consumption include the 

efficiency of the seawater pumps and the installation of variable speed drives. 

Larger pumps are generally more efficient. These have been selected for the 

Reference Project. The Reference Project also includes variable speed drives for 

each of the pumps. These drives allow the pumps to operate at reduced head 

during times of reduced production targets, thus ensuring maximum pump 

energy efficiency over the range of Reference Project operating scenarios.  

If the Desalination Plant is operated at reduced production it will be necessary 

for some seawater to be pumped to the brine outlet to maintain adequate flow 

in the outlet for brine diffusion. This requirement will result in higher specific 

energy consumption (kWh/kL) while the plant is operating at reduced 

production. 

Pre-treatment Plant 

Energy consumption in the pre-treatment plant is largely dependent on the  

pre-treatment technology selected and the approach taken to sludge disposal. 

The Reference Project includes conventional media filtration in the pre-

treatment process. This allows for effective pre-treatment with limited chemical 

application and reduced energy consumption. Selection of membrane filters 

rather than conventional media filters could reduce waste but would result in 

higher energy use. Although the Reference Project adopts conventional media 

filters, membrane filters are considered to be acceptable technology for the 

Project and have been included as a Variation. 

Energy efficiency is achieved by selection of high efficiency mechanical 

equipment and use of variable speed drives for motors and pumps. In order to 

optimise energy efficiency in the Reference Project, measures taken include: 

• the use of variable speed drives on pumps and mixers to cater for a wide 

range of operating conditions 
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All conventional pre-treatment systems under consideration are indicatively dual 

media filters (sand/anthracite). Dual filters consume less energy than 

comparable mono filters. 

Desalination Plant  

Three areas have been identified that may be optimised in the plant design to 

minimise energy consumption. These include civil layout optimisation, process 

selection and mechanical equipment selection. 

Opportunities to maximise energy efficiency for each of these areas have been 

carefully considered and incorporated into the Reference Project.  

Civil Layout Optimisation 

The civil layout in the Reference Project was indicatively benched to reduce the 

total number of pumps and pumping requirements. All proposed civil layout 

options require the pre-treatment plant to be placed on a higher bench than  

the RO plant, allowing for the filtered seawater to be gravity fed to the filtered 

seawater tanks before being pumped through the RO membranes, reducing the 

number of pumps required.  

The concentrate outfall and diffusers were also designed to operate under 

gravity flows to further reduce the need for pumping. 

In addition, the proposed location for the Desalination Plant enables open ocean 

water to be used for desalination, requiring less robust pre-treatment and 

therefore less energy consumption than would water from Port Phillip Bay. 

Process Selection 

The Reference Project requires the optimisation of process parameter selection 

to reduce specific energy consumption (SEC). The process parameters that can 

be optimised to reduce SEC while remaining within the raw and treated water 

quality constraints are membrane type, flux, and membrane age. The Reference 

Project has indicatively adopted the following operational characteristics for 

each of these parameters to provide an optimum result: 
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• membrane type – High recovery, low energy membrane 

• flux – 1st pass: 13 L/m2/hour; 2nd pass: 35 L/m2/hour 

• average membrane age – 1st pass: 3.5 years; 2nd pass: 4 years. 

 

Ultimately the Reference Project process parameter selection was a balance 

between capital expenditure and operating costs. Nonetheless, energy efficiency 

can be considered a significant component of the operating costs.  

The provision of a highly automated plant to optimise performance, and to 

ensure designed optimum operating conditions, will ensure that maximum 

performance is obtained from the RO membranes in terms of energy efficiency, 

life span and hence cost. Furthermore, integration of pre-treatment initiatives 

will extend membrane life and optimise their performance, whilst minimising 

energy consumption through the reduction in fouling. The operational range can 

be minimised by program planning of annual maintenance shutdown to coincide 

with the least favourable operating conditions (i.e. low water temperature and 

high salinity). 

Mechanical Equipment Selection 

With the operating conditions largely fixed by the chosen membrane technology 

and project requirements, the optimisation of mechanical equipment is where 

the majority of gains in SEC can be realised. 

A number of energy efficiency opportunities have been integrated into the 

Reference Project for various items of mechanical equipment. These include: 

 Variable Speed Drives (VSD) – VSD pumps have been selected for the 

Reference Project to enable the operating speeds of pumps to be adjusted 

to meet requirements rather than the pumps being throttled. A VSD pump 

(accounting for losses at reduced pumping speeds) is expected to use 

considerably less energy than a throttled pump at the lower end of the 

operating spectrum.  
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 Pumps – Pumps were selected to run at their Best Efficiency Point (BEP) at 

peak operating conditions. The Reference Project has allowed for the 

pumps to be altered if, through further investigation, it is found that the 

Desalination Plant will typically operate towards the lower end of the 

operating spectrum. Ultimately, pump efficiency will be maximised once the 

distribution of operational conditions becomes known.  

 Energy Recovery Devices (ERD) – Two ERD products were investigated for 

use in the Desalination Plant and were assessed for efficiency, noise, 

reliability, leakage and footprint. Both of these were types of positive 

displacement ERDs, which are considerably more efficient than centrifugal 

ERDs (these are still in widespread use around the world, however, the 

positive displacement ERD is used at most new desalination plants). The 

two ERD products were the ERI PX Pressure Exchanger System and Calder’s 

DWEER System. Both performed reasonably consistently across the 

assessment criteria, particularly in terms of efficiency, however the Calder 

DWEER unit was selected for the Reference Project based on its reduced 

noise emissions. Any product with equivalent efficiency is also considered 

acceptable for inclusion in the Project and other technical configurations are 

possible.  

Treated Water Transfer (Transfer Pump Station) 

The Reference Project indicates that reduction in friction losses present the only 

opportunity for enhanced energy efficiency in the operating technology for the 

transfer pump station. 

The size and requirements of the transfer pump station have not yet been 

finalised and will be influenced by the requirements determined by Melbourne 

Water for pressures and flow at Cardinia Reservoir. 

The Transfer Pump Station would require energy to power ten pumps, and 

surge vessels. The pumps chosen are designed to run at 85 per cent to 90 per 

cent efficiency and include Variable Speed Drives (VSD) for improved efficiency.  
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Various combinations of pipeline diameters and pump station configurations 

were investigated for the transfer of the clear water from the plant to Cardinia 

Reservoir. The optimal approach is dependent on a balance between several 

factors including construction time, capital cost, future requirements for higher 

flows, pumping requirements and the operating philosophy for the Project. 

Selection of the pipeline diameter was in itself an optimisation exercise between 

the initial capital cost of infrastructure, ongoing life-cycle cost to operate the 

infrastructure, and ensuring the most efficient outcome. For example, a small 

diameter pipe would significantly increase friction head losses resulting in a 

large pumping capacity and increased energy consumption. Conversely, a large 

pipe diameter would reduce the size of the pumping requirement but may not 

be as cost effective over the life-cycle of the infrastructure. For the Reference 

Project, it was determined that the optimum pipeline diameter is 1 800 mm. 

However, the actual outcome could be different but directed to balancing the 

same issues. 

In addition, the route for the transfer pipeline has been selected to traverse land 

which has a generally flat and low-lying topography. This minimises the need  

for pumping water and therefore reduces the energy requirements of operating 

the pipeline. 

Offices (Administration, Visitors Centre and Control 
Building) 

Given the high-energy requirements of the plant operation itself, energy 

efficiency initiatives employed in on-site office-type buildings would have a 

relatively minor impact on overall site energy consumption. 

Nevertheless, a requirement will be in place to encourage the provision of a  

4-star Green Star design rating as a minimum for all office-type buildings, whilst 

achieving a minimum Australian Building Greenhouse Rating (ABGR) of 4.5 

stars. This will ensure that energy efficiency is suitably considered in the design 

of these buildings.  
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Lighting 

The Reference Project proposes that artificial lighting be minimised where 

practical during operation. The plant would maintain levels for adequate safety 

and security practices. The majority of critical equipment (that may require 

operational personnel at night) would be within buildings. It is not expected that 

there would much, or any, night maintenance. 

Extensive lighting would be required throughout the construction period. 

Power Supply 

A 220 kV transmission line has been selected for the Northerly Grid Connection. 

In addition to improving the quality and reliability of supply to the Wonthaggi 

area, 220 kV lines have lower line losses relative to the 66 kV line alternative, 

therefore improving energy efficiency. 

Other Mitigation Measures 

Subject to practicability, the following further energy efficiency measures may 

be considered. 

Construction Crew – Transport to Site 

A significant number of construction crew are required for an extended period 

and many would require transport to and from the site each day. Calculations in 

this assessment assume the crew would be predominantly transported by 

passenger vehicles daily (1.5 people per vehicle). Transport energy demand 

may be reduced by the Project Company introducing a shuttle bus or ‘park and 

ride’ system for staff. 
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Transportation of Construction Spoil 

One of the most significant sources of greenhouse gas emissions identified in 

the construction phase is the transportation of construction spoil for reuse, from 

the construction of the Desalination Plant, Transfer Pipeline, and Northern grid 

connection. Focusing on the re-use of construction spoil, either on the 

Desalination Plant site or in other major projects located in the regional area, 

rather than disposing of clean fill to landfill may represent a significant 

greenhouse gas emissions saving. In the future, greater certainty regarding 

potential sites for re-use for construction spoil will assist in planning the efficient 

transportation of this material.  

Coordination of Transportation: Materials, Spoil and Waste 

With three significant land based worksites (Desalination Plant, Transfer Pipeline 

and Power Supply), there would be a large number of truck movements  

to provide materials and equipment and to remove construction spoil and other 

waste. Efforts to coordinate the movements of trucks may enable the 

minimisation of truck movements with empty loads, thereby providing an 

efficiency and consequent greenhouse gas advantage. Trucking impacts may 

also be reduced by: 

• reuse of spoil onsite wherever possible as indicated in the Reference Project 

• locating sites for spoil re-use that are closer than the assessment 

assumption (80 km round trip from point of generation of spoil) 

• if practicable, commissioning trucks with additional ‘tipping dog trailers’, 

which increase capacity from the assumed 10m3 to 18m3.  

8.12 Non-energy related greenhouse gas mitigation 
measures 

The PEM requires best practice to be adopted with respect to the reduction of 

greenhouse gas emissions from non-energy related sources. 

The key non-energy related greenhouse gas emissions associated with the 

Desalination Project are emissions from waste disposal and embodied emissions 

in materials.  
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Waste Minimisation Measures 

For each waste generating activity, a number of means of avoiding, reducing, 

reusing, recycling, energy recovery and/or disposal of the resulting waste 

streams have been investigated. These were selected and evaluated using a set 

of guiding principles that are broadly consistent with the principles of the EREP 

program and the waste hierarchy. The principles of sustainable practice, 

intergenerational equity and integrated decision making were also incorporated 

into the decision-making process for each waste generating activity.  

In addition to the guiding principles for waste management, the decision-making 

process has paid due consideration to the commercial status, technical suitability 

and statutory environmental requirements linked to each identified solution. 

Waste management is subject to a dynamic environment in which regulatory, 

commercial and technical viability at a local scale can limit the ability to apply 

the highest tiers of the waste hierarchy to a particular waste stream. 

Consideration of practicability ensures that an element of pragmatism is applied 

to the waste hierarchy, where avoidance, reduction and reuse are accorded 

highest priority, but are also subject to the limitations of the local environment. 

Where these high tier opportunities were not considered feasible, options were 

evaluated with an aim to establish the “best practicable” solution.  

Refer to Section 9.5 of Volume 1 of the EES for a description of the evaluation 

outcomes for each identified waste management opportunity and the 

subsequent recommendations (per waste stream) that feed into the Reference 

Project. 

Mitigating Embodied Emissions 

Embodied emissions in materials are the largest contributor of greenhouse gas 

emissions for the construction of the Desalination Project and may be subject to 

a large variation due to the early design stages of the Project. Options for 

mitigating these emissions could include efficient use of materials and the 

potential to take into consideration procurement policies that favour material 

suppliers with demonstrated greenhouse gas measurement and reduction 

practices in place.  
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8.13 Net Greenhouse Gas Emissions 

As previously mentioned, the government has committed to offsetting 100 per 

cent of the electricity used in operating both the Desalination Plant and the 

Transfer Pipeline.  

The net greenhouse gas emissions associated with the Desalination Project  

are the gross emissions less the emissions that will be offset. As the Project 

Company will be required to offset all of the electricity that it takes from the grid 

for the operation of the Plant and the Transfer Pipeline by ensuring that an 

equivalent amount of additional renewable electricity is transferred to the grid, 

there will be no net greenhouse gas emissions associated with the generation  

of electricity to operate the Desalination Plant and the Transfer Pipeline. This 

means that 100 per cent of the Scope 2 emissions associated with the operation 

of the Desalination Project will be offset. Also, the Scope 3 emissions associated 

with the transmission of that electricity and the extraction, production and 

transport of fossil fuels/gas used to generate that electricity will be offset.  

There are no Scope 1 operational emissions. 

With respect to the annual operational emissions (i.e. Scope 1, 2 and 3 

emissions for annual operation), the Government’s offsetting commitment 

covers 1 047 700 t CO2-e out of 1 117 950 t CO2-e of the operational emissions 

for a 150 GL Plant. Therefore the net annual operational emissions will be 

70 250 tCO2-e; these are Scope 3 emissions such as waste decomposition and 

embodied emissions of chemicals. 

This compares with net annual operational emissions for a 200 GL Plant of 

93 430 tCO2-e. 

Figure 8-1 depicts the annual operational emissions for 150 GL and 200 GL 

including the Government’s offsetting commitment. 
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Figure 8-1 Net annual operational emissions 

Annual Operational Emissions of the Desalination Project for 
150GL and 200GL Capacity
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The coverage of the Government’s offsetting commitments for the 30 year life of 

the Project including construction is shown in Figure 8-2. 

Figure 8-2 Emissions profile for Desalination Project over 30 years (150 GL) 

Emissions Profile for Desalination Project over 30 Years for 
150GL Capacity
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commitment 
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Net operational 
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With respect to the total project emissions (i.e. Scope 1, 2 and 3 emissions for 

construction, plus operational emissions over 30 years), for the 150 GL per year 

Plant the Government’s offsetting commitment covers 31 431 000 t CO2-e out of 

34 941 640 t CO2-e of the total project emissions of the project. Therefore the 

net project emissions will be 3 510 640 tCO2-e, which arise from Scope 3 

operational emissions and construction emissions. 

8.14 Energy Monitoring and Reporting System 

As previously discussed, it is considered that the reporting requirements under 

the NGER Act and EREP (after the initial 5 years) would satisfy the requirement 

under PEM to establish an energy monitoring and reporting system. 

8.15 MRET, VRET and Carbon Neutral Outcomes 

In accordance with the Scoping Requirements, the EES should assess the 

availability of options and appropriate measures for the Desalination Project to 

achieve ‘carbon neutral’ outcomes. The role of offsets as well as the implications 

of policy initiatives such as the Commonwealth’s Mandatory Renewable Energy 

Scheme (MRET) and proposed Emissions Trading Scheme should be addressed. 

8.15.1 The MRET and VRET Schemes 

Under the MRET and the VRET Schemes, wholesale purchasers of electricity 

(retailers and some large electricity users) are required to attribute to a 

specified percentage of their electricity from accredited renewable energy 

generators. In order to discharge that obligation, each year the wholesalers 

must acquire and surrender Renewable Energy Certificates (RECs) or, in the 

case of the VRET scheme, Victorian Renewable Energy Certificates (VRECs).  

The number of RECs and VRECs that each wholesaler is required to surrender  

is calculated on the basis of the Commonwealth’s and State’s renewable  

energy target. 

The MRET and VRET Schemes are relevant to the Desalination Project in two 

respects. First, the Project Company would be subject to the Schemes if it is a 

wholesale purchaser of electricity. Secondly, the RECs and VRECs may be used 

to offset the electricity that is consumed in operating the Desalination Plant and 

Transfer Pipeline with electricity generated from renewable sources. 
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Potential Obligations under the Schemes 

The Project Company will be subject to the MRET and VRET schemes if the 

electricity for the Desalination Project is sourced from the grid and is acquired 

from National Electricity Market Management Company Limited (NEMMCO) 

rather than an electricity retailer. Therefore, if the Project Company acquires 

electricity from NEMMCO the Project Company must obtain and surrender the 

required number of RECs and VRECs in connection with that electricity which is 

subject to the schemes and targets.  

The use of RECs and VRECs as Renewable  
Energy Offsets 

A renewable energy certificate (REC or VREC) represents one megawatt hour 

(MWh) of electricity produced by an accredited renewable energy generator. No 

greenhouse gas emissions are associated with producing that electricity. By 

matching one REC/VREC with each MWh of electricity that is consumed in 

operating the Desalination Plant and Transfer Pipeline, the greenhouse gas 

emissions associated with the generation of that electricity would be effectively 

offset. This is because an amount of renewable energy, equivalent to the 

amount of electricity consumed for the operation of the Desalination Plant and 

Transfer Pipeline, would be generated and transferred to the grid. 

The Commonwealth Government has committed to implementing an expanded 

national Renewable Energy Target (RET) scheme that will bring both the MRET 

and the existing state-based targets (including the VRET scheme) into a single 

national scheme. It is intended that the amendments to the MRET legislation 

that are required in order to implement the expanded scheme will be in place by 

mid-2009. The design of the expanded RET scheme is currently being 

developed. The expanded RET scheme will still require the creation and 

surrender of RECs. 
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8.15.2 The Government’s offsetting commitment 

The Government will require 100 per cent of the electricity used in operating 

both the Plant and the Transfer Pipeline to be offset by the purchase of 

renewable energy credits from generation sources commissioned after  

1 January 2007. It is envisaged that the purchase of renewable energy credits  

is to be from: 

• electricity generators which are registered with the Victorian Renewable 

Energy Target (VRET) scheme under the Victorian Renewable Energy Act 

2006, through the voluntary surrender of Victorian Renewable Energy 

Certificates (VRECs) 

• electricity generators which are registered with the Commonwealth’s 

Mandatory Renewable Energy Target (MRET) scheme under the Renewable 

Energy (Electricity) Act 2000 (Cwlth) and comply with the Project Deed 

• electricity generation sources which are located in Australia and which 

satisfy the verification and audit requirements of the Project Deed. 

 

These requirements for renewable energy are in addition to the State’s current 

renewable energy targets under the Victorian Renewable Energy Act 2006. 

This commitment to offsetting by new renewable energy generation capacity 

coming online within the necessary timeframes should be readily achieved. In 

Victoria alone, five new wind farm projects with a total of 700 MW of proposed 

installed capacity have planning approval and there are a number of other 

renewable energy generation projects that are in the feasibility and planning 

application stage. A total of 30 000 MW of wind farm projects are either 

approved but not operational or are in various stages of approvals. 

The impact of the Government’s offsetting commitment on the level of residual 

greenhouse gas emissions associated with the Desalination Project is set out in 

section 8.13 of this chapter (Net Greenhouse Gas Emissions). 
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8.15.3 Carbon Neutral Outcomes for the Project 

As set out in section 8.7 of this chapter, there is no universally accepted 

definition of ‘carbon neutrality’. The key area of uncertainty is the scope of 

emissions that should be taken into account when calculating the emissions that 

need to be reduced or offset in order for a business or product to be ‘carbon 

neutral’. In particular, whether a lifecycle (i.e. cradle to grave) approach should 

be taken when assessing the emissions that need to be reduced or offset. 

The Australian Competition & Consumer Commission (ACCC) has issued 

Guidance on Carbon Claims and the Trade Practices Act 1974 (dated 2008) in 

which it acknowledges the lack of an accepted definition of ‘carbon neutrality’. 

The Commission notes that the term may create an impression that all of the 

CO2-equivalent emissions of a business have been eliminated through emissions 

reductions and offsets or, when applied to a product, that emissions from the 

complete lifecycle of the product have been taken into account. The ACCC 

states that if this is not the case, it should be clearly explained which elements 

of the business’s activities have been offset. 

While the Government’s commitment offsets the major component of 

operational greenhouse gas emissions, i.e. the electricity consumption for the 

Desalination Plant and Transfer Pipeline, this does not amount to ‘cradle to 

grave’ carbon neutrality. 

A ‘cradle to grave’ assessment, in accordance with ISO14040:2006 Life Cycle 

Assessment – Principles and Framework, could only performed once the project 

is fully configured both physically and operationally and would require the 

setting of a much broader emissions boundary than has been set for the 

purposes of this assessment. 
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8.15.4 Implications of the Proposed Carbon Pollution 
Reduction Scheme 

The Commonwealth Government is intending to implement a Carbon Pollution 

Reduction Scheme in 2010 and it has made a commitment that the scheme will 

be a cap and trade scheme. Generally, under a cap and trade scheme the 

Government sets a cap on the total amount of greenhouse gases that may be 

emitted by individuals and companies covered by the scheme and issues carbon 

pollution permits equal to that total cap. The permits may be allocated either 

freely or by auction and the permits may be traded. The individuals and 

companies who are covered by the scheme need to acquire and surrender a 

carbon pollution permit for each tonne of greenhouse gas that they emit  

each year.  

The Commonwealth Government set out its proposed approach to the Carbon 

Pollution Reduction Scheme in a green paper that it issued on 16 July 2008.  

The key aspects of the proposed scheme for the Project are its coverage and 

the point of obligation (i.e. which person in the supply chain is responsible for 

greenhouse gases emitted in connection with a particular activity). The 

Government has proposed that the scheme covers stationary energy, transport, 

fugitive emissions, industrial processes, waste and forestry sectors, and it has 

stated that the logical starting point for imposing scheme obligations is the point 

at which emissions are physically produced. However, where there are many 

small emitters, imposing scheme obligations on each source of emissions may 

impose excessive compliance costs and therefore in those situations the scheme 

obligation may be imposed on persons up or down the supply chain. 

The three covered areas that may be relevant to the Project are stationary 

energy, industrial processes and waste. 

With respect to stationary energy, the Government notes that most emissions 

from this source are from the electricity generation sector. Its preferred position 

is to impose scheme obligations on energy generation facilities with direct 

emissions of 25 000 tonnes of carbon dioxide equivalent a year or more and to 

impose obligations on suppliers of fuel to small energy users. Therefore, the 

Government is not proposing to impose scheme obligations on large energy 

users that obtain their electricity from the grid, such as the Reference Project 

for the Desalination Project. Rather, the scheme obligations would be imposed 

on the facilities that generate that electricity and directly emit greenhouse 

gases. 
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During the construction period, diesel generators will be used to generate 

energy and diesel and petrol will be used to power construction equipment.  

The Government is proposing to impose scheme obligations with respect to 

liquid fuels on liquid fuel suppliers covered by fuel excise and customs duty 

systems. As persons covered by the scheme would not have to surrender 

permits for their direct emissions if those emissions are covered at a different 

point in the supply chain, it appears that there may not be any scheme 

obligations on the Project Company or its contractors with respect to the use of 

diesel and petrol during construction. 

With respect to emissions from industrial processes, the Government notes that 

these emissions are from chemical reactions (other than fuel combustion) and 

that the largest individual sources of industrial process emissions are iron and 

steel making, cement and lime making and aluminium smelting. The 

Government’s preferred position is to impose scheme obligations on facilities 

with direct emissions from industrial processes of over a specified threshold. 

Therefore the Desalination Project is unlikely to give rise to any industrial 

process emissions. 

With respect to waste, the Government’s preferred position is to cover emissions 

from the waste sector in the scheme from scheme commencement. Although 

the precise scope of coverage is yet to be determined, the focus is on waste 

facilities and there is no suggestion that scheme obligations will be imposed on 

waste producers rather than waste facilities. Imposing scheme obligations on 

waste producers rather than waste facilities would be contrary to the 

Government’s approach on the appropriate point of obligation for the scheme. 

Therefore, it is unlikely that the Desalination Project would have scheme 

obligations with respect to emissions associated with the disposal of any waste 

that it generates unless a waste disposal facility is developed at the site. 

In conclusion, the Commonwealth Government’s proposed approach to the 

Carbon Pollution Reduction Scheme set out in its green paper, suggests that the 

Desalination Project would not have any obligations under the scheme. 
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8.16 Greenhouse gas assessment of Gas-Fired 
Power Station Option 

For reasons explained elsewhere in this EES, constructing a stand-alone gas-

fired power station to power the Desalination Plant and Transfer Pipeline is not 

likely to be viable. In the event that a Proponent is able to demonstrate that a 

stand-alone gas-fired power station is viable, the greenhouse gas emissions 

associated with a gas-fired power station have been assessed and are presented 

below (Maunsell 20081, Technical Appendix 7).  

The options considered include two design alternatives for the Gas-Fired Power 

Station Option:  

• combined cycle gas turbines (CCGT) with sea water cooling  

• reciprocating engines with air cooling. 

 

These design alternatives were selected for consideration following a rigorous 

assessment of available on-site gas generation technologies. Amongst other 

characteristics, the assessment examined efficiencies in various turbine exhaust 

cooling systems, generator power output and cycle efficiency and fuel 

consumption. 

A greenhouse gas assessment has been undertaken for both design alternatives 

for this Option. 

Power generation options that were discounted following this assessment 

included simple cycle gas turbine generation and conventional gas fired boiler 

with steam turbine generation. Simple cycle gas turbines were considered to 

exhibit overall plant efficiencies 50 per cent lower than the CCGTs, mainly due 

to the requirement for a larger heat input to produce the same level of electrical 

output. Furthermore, energy losses to the atmosphere through flue gas, and the 

consumption of fuel necessary for generation are significantly greater for the 

simple cycle gas turbines. Power generation through the use of a conventional 

gas fired boiler and steam turbine was not considered due to high capital cost, 

lower efficiency and longer delivery commissioning period.  
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There are three alternative sources for gas supply considered for this option 

(Source 1, Source 2 and Source 3). The main difference between the sources 

was the length of the gas pipeline. The relative energy efficiency of the three 

gas supply sources has not been assessed, as the selection of the gas supply 

source will largely depend on the commercial availability of the gas supply. The 

greenhouse gas emissions associated with the construction of the three gas 

supply sources were assessed. It was found that the emissions attributable to 

the construction of Sources 1 and 2 were nearly identical as the pipeline length 

is only slightly different. The construction of Source 3 would produce 

approximately up to 700 t CO2-e more than Source 1 and Source 2 due to the 

longer pipeline. The assessment of Source 3 was used in the greenhouse gas 

assessment as the most conservative assessment of the emissions associated 

with the construction of the gas supply source. 

Construction of the Gas-Fired Power Station 

The construction of the reciprocating engine design option produces the highest 

emissions of the gas options. However the difference between the construction 

of the two options is approximately 3 000 t CO2-e, or less than 1 per cent of the 

overall construction emissions for the gas-fired power supply. Therefore the 

highest of the two options is represented in the assessment in Table 8-14. 

Table 8-14 Emissions Arising from Construction of Reciprocating Engine Gas-Fired Power Station, Source 3 

Activity Scope 1 Scope 2 Scope 3 Total GHGs 
(t CO2

-e)  

Power generation (2 300 kL diesel) 6 280 0 480 6 760 

Construction equipment operation 22 840 0 1 730 24 570 

Transportation of materials and equipment to 

site 

0  0 14 890 14 890 

Transportation of workforce 0 0 11 960 11 960 

Embodied emission of materials 0 0 450 450 450 450 

Waste decomposition 0 0 50 50 

Total 29 120 0 479 560 508 680 
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The specific activities that have been assessed and are included in the figures in 

Table 8-14 are set out as line items in Appendix A to Technical Appendix 7. In 

particular, Appendix A includes a breakdown of the activities that come within 

the general activity categories set out in Table 8-14, and sets out how the 

emissions associated with those activities were calculated and what assumptions 

were made.  

Scope 3 emissions relating to embodied emissions of materials are the largest 

contributor to the emissions profiles for construction of either gas-fired power 

plant, comprising approximately 89 per cent of the emissions profile based on 

the available information at the time of the assessment. 

Operation of the Desalination Plant with Gas Fired Power 

The amount of gas (Gigajoules - GJ) required per MW of energy produced is a 

good indicator of overall gas-fired power energy efficiency. This is often stated 

as an efficiency percentage that portrays the fraction of gas input that results in 

a unit of power output. In this instance, the power produced is reflective of net 

sent out power in that it accounts for all parasitic losses within the power 

production process.  

As an alternative power supply option a range of between 40 per cent and 50 

per cent has been set as a minimum benchmark for gas-fired power station 

efficiency. This is considered to reflect best-practice for a plant of this size. Any 

alternative that was deemed to generate power at less than 40 per cent 

efficiency was immediately excluded from further investigation. 

The two gas-fired power station options investigated deliver efficiencies that fall 

within this range. The combined cycle gas turbines (CCGT) are estimated to 

convert 49.4 per cent of fuel input into power output, whilst the reciprocating 

gas engines are estimated to convert 43.5 per cent of fuel input into power 

output. Both are therefore considered to fall within “best practice” gas  

resource efficiency. 

While the CCGT is predicted to operate at greater sent-out power efficiency  

than the reciprocating engine (49.4 per cent compared to 43.5 per cent), the 

reciprocating engine option demonstrates significantly better start up times 

(between 3 to 10 minutes) in comparison to the CCGT (approximately  

230 minutes).  
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The emissions associated with operation of the CCGT and reciprocating engine 

are set out in Table 8-15 and Table 8-16. 

Table 8-15 Emissions Arising from Operation of Reciprocating Engine Gas-Fired Power Station, Source 3 

Project 
component Activity Scope 1 Scope 2 Scope 3 
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purchased 

(82 MW) 

0 402 010 45 450 447 460 0 13 423 800 0 

Transportation 

of waste offsite 

0 0 270 270 270 8 100 8 100 

Waste 

decomposition 

0 0 43 330 43 330 43 330 1 299 900 1 299 900 

Chemical 

deliveries to 

site 

0 0 850 850 850 25 500 25 500 

Embodied 

emissions of 

chemicals 

0 0 25 770 25 770 25 770 773 100 773 100 

Desalination 

Plant 

Transportation 

of workforce 

0 0 30 30 30 900 900 

Transfer 

Pipeline 

Power 

purchased 

(18 MW) 

0 106 870 7 010 113 880 0 3 416 400 0 

Total 0 508 880 122 710 631 590 70 250 18 947 700 2 107 500 

 

Table 8-16 Emissions Arising from Operation of Combined Cycle Gas Turbine Power Station, Source 3 

Project 
component Activity Scope 1 Scope 2 Scope 3 
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purchased 
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0 385 510 40 530 399 040 0 11 971 200 0 
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Project 
component Activity Scope 1 Scope 2 Scope 3 
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Transportation 

of waste off-

site 

0 0 270 270 270 8 100 8 100 

Waste 

decomposition 

0 0 43 330 43 330 43 330 1 299 900 1 299 900 

Chemical 

deliveries to 

site 

0 0 850 850 850 25 500 25 500 

Embodied 

emissions of 

chemicals 

0 0 25 770 25 770 25 770 773 100 773 100 

 

Transportation 

of workforce 

0 0 30 30 30 900 900 

Transfer 

Pipeline 

Power 

purchased 

(18 MW) 

0 106 870 7 010 113 880 0 3 416 400 0 

Total 0 465 380 117 790 583 170 70 250 17 495 100 2 107 500 

 

The specific activities that have been assessed and are included in the figures in 

Table 8-15 and Table 8-16 are set out as line items in Appendix A to Technical 

Appendix 7. In particular, Appendix A includes a breakdown of the activities that 

come within the general activity categories set out in Table 8-15 and Table 

8-16, and sets out how the emissions associated with those activities were 

calculated and what assumptions were made.  

The greenhouse gas impacts from the operation of the gas-fired power station 

options are estimated to range between approximately 583 170 and 

631 590 t CO2-e per year for the CCGT or reciprocating gas engine design 

options respectively. 
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It should be noted that this is not taken on examination, to be any material 

difference in greenhouse gas effects between a gas fired power station and 

supply of electricity from the grid. This is because the marginal electricity 

capacity added to the grid to support the additional load for the Project is to be 

from power sources at least as carbon efficient as a gas fired power station. 

8.17 Performance Requirements 

Performance Requirements (PRs) have been developed to provide an 

environmental framework for management of potential greenhouse gas impacts 

associated with the Project during construction and operation. The PRs are 

focussed on the environmental ‘outcomes’ that the State wishes to achieve 

through the Project delivery. The PRs relevant to greenhouse for the 

Desalination Project are set out below. The full suite of PRs for the Project is 

provided in Volume 1 Chapter 10 as part of the overall Environmental 

Management Framework. 

The PRs proposed for waste management are outlined in Table 8-17. 

Table 8-17 Performance Requirements 

Timing 
Subject 

D&C  O&M  
Objective Performance Criteria Performance Requirements 

Greenhouse 

Gas 

 

  Minimise 

greenhouse gas 

emissions. 

Energy Efficient Design in 

accordance with Protocol for 

Environmental Management - 

Greenhouse Gas Emissions 

and Energy Efficiency in 

Industry (EPA Victoria), 2006. 

Comply with the Environment 

and Resource Efficiency Plans 

reporting and management 

requirements.  

Comply with the Performance Criteria. 

Monitor and report in accordance with the National 

Greenhouse and Energy Reporting (Measurement) 

Systems and Technical Guidelines 2008 v1.0 

(Department of Water and Climate Change, 2008).  

Demonstrate design, selection of project 

components and consumables minimises 

Greenhouse Gas Emissions to the extent reasonably 

practicable. 

Resource 

Efficiency 

 

  Minimise resource 

use including energy, 

water and chemical 

use during Project 

Activities.  

Design to provide a 

holistic, best practice 

solution 

encompassing 

minimal resource

Comply with the Environment 

and Resource Efficiency Plans 

reporting and management 

requirements.  

Design the Pre-Treatment, 

Desalination and Potablisation 

systems to minimise chemical 

usage and to select chemical 

products that are proven to 

have minimal adverse effect

Comply with the Performance Criteria. 

Develop and implement construction and operation 

methods and management systems (including 

monitoring and reporting) to ensure the efficient use 

of water resources during Project Activities, 

including:  

 Minimising water use. Designing offices and 

associated facilities to achieve a minimum water 

conservation target of 2A (i.e. less than, or equal 
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Timing 
Subject 

D&C  O&M  
Objective Performance Criteria Performance Requirements 

minimal resource 

usage and emissions 

to the receiving 

environment. 

have minimal adverse effect 

on the receiving environment. 

 

to, 18 litres per day per person)  

 Reusing or recycling water, where possible. 

Where practical, harvesting rainwater and 

stormwater as a supplementary supply for 

various non-potable uses such as toilet flushing, 

cooling tower, irrigation and various in-plant uses 

where appropriate 

 

 Treating and/or returning surplus water for other 

non-Project uses or benefits 

Develop and implement construction and operation 

methods and management systems (including 

monitoring and reporting) to ensure energy 

efficiency during Project Activities including: 

 Achieving a Specific Energy Consumption (SEC) 

for the desalination process that is less than 4.6 

kW/kL (calculated using a method agreed with 

EPA) on an annual average basis, or to 

satisfaction of EPA 

 Installing variable speed (VSD) drives on pumps 

and motors, where practical 

 Ensuring all pumps are selected to run at their 

Best Efficiency Point (BEP) under normal 

operating conditions 

8.18 Conclusion 

This greenhouse gas assessment has been conducted in accordance with the 

best available guidance materials and is based on the most detailed project 

specifications available for the Reference Project. It has also considered the 

various alternatives embodied in the Reference Project, as well as an alternative 

power supply Option of a gas-fired power plant.  
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The Government’s commitment to offset 100 per cent of the electricity 

consumed for the operation of the Desalination Plant and Transfer Pipeline 

covers the major component of operational greenhouse gas emissions and will 

result in a majority of the operational emissions associated with the Desalination 

Project being offset. The bulk of the residual greenhouse gas emissions are 

Scope 3 emissions associated with the embodied emissions of materials used for 

construction and the decomposition of waste from the desalination process. 

While it is open to the Project Company to further offset these emissions to 

achieve ‘cradle to grave’ carbon neutrality, the assessed outcome reflects the 

Government’s position on value for money outcomes for the Project while taking 

into account best practice energy efficiency, opportunities for emissions 

reductions, the future likely reduction of emissions intensity of the grid and 

ongoing greenhouse reporting and accountability. 
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9 Waste management 

This chapter discusses waste management options for the Desalination Project 

during construction and operation.  

This chapter is based on specialist findings from GHD June 20081, Desalination 

Project, Waste Management Assessment, Technical Appendix 8. 

9.1 Waste streams 

Sources of waste from construction and operation of the Desalination Project 

and their relevance to each Project component are detailed in Table 9-1. 

Table 9-1 Waste streams from construction and operation of the Desalination Project 

Waste source Desalination 
Plant Transfer Pipeline Power Supply 

(transmission line) 

Construction 

Construction spoil    

Acid sulfate soils (ASS)   +  +  

Contaminated soils + + + 

Green wastes from vegetation clearance +   

Waste arising from demolition of existing 

structures 
+ + + 

Waste arising from construction and use of 

temporary infrastructure 
   

Volume 1 
Synthesis of 

environmental 
effects 

 

Volume 2 
Environmental 

effects of  
Marine Structures 

 

Volume 3 
Environmental 

effects of 
Desalination Plant

 

Volume 4 
Environmental 

effects of 
Transfer Pipeline 

 

Volume 5 
Environmental 

effects of 
Power Supply 

 

Technical 
Appendix 

 

 

Chapter 9 
Waste 

management 
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Waste source Desalination 
Plant Transfer Pipeline Power Supply 

(transmission line) 

Waste arising from construction of permanent 

infrastructure 
   

Waste arising from landscaping/screen planting 

works 
   

General construction wastes    

Commissioning    

Operation 

Intake screen washings    

Pre-treatment backwash sludge    

RO plant membrane cleaning wastes    

Discarded filter media    

Discarded cartridge filter elements    

Discarded RO membranes    

Lime sludge    

General operation and maintenance wastes    

+ Possible waste stream only. Either limited potential for this waste to be generated or subject to further investigation to confirm 

presence. 

9.2 Waste management  

Waste management options have been explored for the waste streams identified 

in Table 9-1. The Project Company will be responsible for determining specific 

waste management requirements for the Project in accordance with the waste 

hierarchy and complying with legislative requirements during procurement, 

design, construction, operation and maintenance of the Plant.  
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9.2.1 Principle of waste hierarchy 

The waste hierarchy principle is designed to avoid or minimise waste generation 

and states that wastes should be managed in accordance with the following 

order of preference: 

• avoidance 

• reuse 

• recycling 

• recovery of energy 

• treatment 

• containment 

• disposal. 

9.2.2 Exclusions 

The following management options have not been considered in this study. 

Ocean Discharge 

The discharge of waste to the ocean, say via the Desalination Plant outlet 

structure, has for a majority of waste streams not been evaluated as this 

practice is unlikely to comply with government legislation. This option, however, 

has been considered in this study for the pre-treatment backwash water and RO 

plant membrane cleaning wastes, as it is widely practiced by overseas seawater 

desalination plants.  

Project Landfill 

The establishment of a dedicated landfill as part of the Desalination Project, 

either on the Desalination Plant site or elsewhere, has not been considered. 
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9.2.3 Construction 

The following discussion identifies waste management options for the 

construction waste streams according to position on the waste hierarchy. 

Construction of the Project has no marked dissimilarities in relation to waste 

generation and management, from any other major infrastructure project 

component, save that some of the spoil from marine construction activity. 

Construction spoil 

Spoil will be generated during construction from:  

• earthworks for the Desalination Plant 

• tunnelling for the marine intake and outlet tunnels 

• earthworks for the Booster Pump Station and the tanks for the Transfer 

Pipeline 

• trenching and tunnelling for the Transfer Pipeline 

• foundation work for the electricity transmission line and terminal stations 

and construction of access tracks  

• tunnelling/trenching for underground electricity cable.  

 

A summary of the volume of spoil and its characteristics is provided in Table 9-2 

and the characteristics of the spoil are discussed below. Depending on the 

geological material encountered, spoil will be classified as Fill Material, Acid 

Sulphate Soils (ASS) or Prescribed Industrial Waste (bentonite slurry only). 
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Table 9-2 Summary of spoil source and volume 

Source Estimated volume  Characteristics 

Excavated material 

from plant earthworks 

900 000 m3 to 1 400 000 m3  

 

Topsoil – 235 000 m3 to 390 000 m3 

Quaternary Sediments – 665 000 m3 to 1 010 000 m3 

(predominantly silty clays) 

Marine structures: 

 intake tunnel 

 outlet tunnel 

 shaft 

 

 

 Approximately 40 000 m3 

 Approximately 40 000 m3 

 Approximately 15 000 m3 

 

 

 Cretaceous Rock – 40 000 m3 

 Cretaceous Rock – 40 000 m3 

 Quaternary Sediments – 200 m3 to 300 m3; Cretaceous 

Rock – 15 000 m3 

Transfer Pipeline 560 000 m3 Quaternary alluvial, some acid sulfate soils, weathered 

Cretaceous sediments (lithic sandstones, siltstone and 

mudstone – some carbonaceous) 

Power Supply – 

transmission line  

Approximately 120 000 m3 

(excluding tunnelling and 

underground cabling) 

Quaternary alluvial, some acid sulfate soils, weathered 

Cretaceous sediments (lithic sandstones, siltstone and 

mudstone – some carbonaceous) 

Topsoil 

Topsoil stripped from the Desalination Plant site will be a matrix comprising soil 

and pasture and crop species. It is unclear whether soil fertilisers (such as super 

phosphates) have been used or when they were last used. A history of fertilising 

may affect the soil chemistry and the ability of the topsoil to support native 

vegetation for rehabilitation. Seed stock within the soil may be pasture grasses, 

which may also not be ideal for direct use as rehabilitation topsoil. Pre-

treatment may be necessary before reuse of topsoil as part of rehabilitation 

works. 

Quaternary sediments 

Quaternary sediments will be encountered during plant and shaft excavations 

and will generally consist of sandy clays, sandstones, and very stiff clays. The 

very stiff clays may have low permeability. Quaternary alluvial sediments also 

occur in the Transfer Pipeline and transmission line corridors. 
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Cretaceous rock 

Cretaceous rocks will be encountered during tunnelling works by the tunnel-

boring machine (TBM) for the Marine Structures and will consist of black coal, 

felspathic sandstones, siltstone and carbonaceous beds, that are prone to 

weathering. The TBM produces a flaky chip, which increases susceptibility to 

weathering. Pyrite may be present in coal and carbonaceous beds and could 

generate acid sulfate soils.  

Weathered cretaceous sediments including lithic sandstones, siltstone and 

mudstone (some carbonaceous) will be encountered during trenching and 

possibly tunnelling for the Transfer Pipeline. These sediments may possibly be 

encountered during excavation works for the transmission line.  

The characteristics of the material at the surface will influence the purposes for 

which it is to be used. The inability of the material to withstand degradation will 

limit its use as a long-term construction material for use in aggregates (e.g. 

road base, concrete, drainage). Weathering may also influence local soil and 

water chemistry, which may affect plant propagation. Grouting muds may be 

used during tunnelling activities depending on the ground conditions, although 

these are generally inert. 

Management options 

On-site use of construction spoil will be maximised with off-site use being 

investigated for excess material. Landfill disposal will be employed only for small 

quantities of spoil inextricably mixed with other wastes. A brief discussion of 

avoidance, reuse and disposal options is provided below: 

 Avoidance – Due to the nature of the works, complete avoidance of spoil 

material from the Project is not possible. Optimising the design of the plant 

and associated works by setting levels on the site to balance cut and fill or 

locating infrastructure such as the Transfer Pipeline above ground, may 

reduce the volume of spoil generated. 
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 Reuse – It is expected uncontaminated construction spoil will be used for a 

wide range of on-site and off-site reuse applications. Soils may be suitable 

as general structural or non-structural fill for uses including general 

backfilling, rehabilitation works, general landscaping and construction of 

embankments and barriers. Rock-size particles having durable physical and 

mechanical properties may be used as a road base, drainage or concrete 

aggregate. Off-site reuse options include use in the civil sector, agricultural 

sector and landfill sector. The risk of spread of Phytopthora cinnamomi and 

the Potato Cyst Nematode may limit the movement of spoil between the 

sites in some areas along the transmission line  

 Disposal – The disposal of large quantities of fill material to landfill is not a 

desirable management option and would cause significant loss of valuable 

landfill airspace. 

Acid sulfate soils 

Coastal acid sulfate soils (ASS) are likely to occur in a small pocket in the north-

east corner of the Desalination Plant site, outside the construction area for the 

plant. The Transfer Pipeline and transmission line are likely to encounter coastal 

ASS along the Powlett River. ASS may also be generated during Marine 

Structure tunnelling works.  

Management options 

The following possible management options for ASS are consistent with the 

hierarchy presented in EPA Publication 655, Acid Sulfate Soil and Rock (1999). 

Options are presented for avoidance, prevention and minimisation of oxidation, 

treatment, reuse and disposal. 

The technical and economic viability of these options depends on the quantity 

and characteristics of ASS encountered during construction.  

In accordance with Industrial waste management policy (Waste Acid Sulfate 

Soils), an EMP should be prepared for all proposals likely to disturb ASS. 
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Avoidance 

Avoidance of ASS is best achieved by locating Project components outside 

known areas of ASS. Reduction strategies include minimising the need for 

excavation or disturbance of ASS. Such strategies, however, may not be 

practical in all instances. 

The Transfer Pipeline and transmission line largely avoid areas of known ASS. 

Realignment, if required for other project reasons, should take into account, as 

far as practical, the location of known ASS.  

Micro-tunnelling or directional drilling techniques are recommended for the 

construction of the transmission line across the Powlett River. Tunnelling of the 

Transfer Pipeline may also be employed at waterway crossings. These 

techniques would minimise disturbance of ASS in the Powlett River area. 

Prevent or minimise oxidation 

Oxidation and consequent acid generation may be prevented or minimised by 

placing potential ASS into an anaerobic environment, usually below the water 

table. It may also include covering ASS with soil or water to reduce oxygen 

availability and control of water movement, or controlling bacteria or other 

limiting factors (e.g. alkalinity) by either physical or chemical means to reduce 

the oxidation rate. 

Treat to reduce acidity 

ASS can be treated to reduce acidity and minimise risk of significant off-site 

impacts by: 

• containing and treating acid drainage; this would typically involve installing 

a leachate collection and treatment system 

• providing an agent, such as lime, to neutralise ASS as it is produced  

• separating ASS fines from non-acidic sulfate material, followed by treatment 

or disposal of acid sulfate fines in an anaerobic environment. 
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Reuse 

Opportunities may exist on-site for the reuse of ASS material as backfill material 

with acid neutralisation if required. Pre-treatment options and ASS physical 

characteristics may influence suitability as structural or non-structural fill. 

Disposal 

Acid sulfate soils may only be disposed of to landfills either licensed by the EPA 

to accept such waste or which have an EPA-approved Environment Management 

Plan prepared in accordance with Industrial waste management policy (Waste 
Acid Sulfate Soils) 1999. Possible landfills are listed in Technical Appendix 8. 

Contaminated soils and wastes 

Based on investigations completed to date, it is concluded that the potential for 

significant widespread contamination along the Transfer Pipeline corridor and 

transmission line corridor is also considered low; however, some localised 

contamination may exist as a result of general farming activities. Wastes and 

contaminated soils arising from historical use of the land may be encountered 

during clearing or trenching works along the Transfer Pipeline corridor and 

transmission line corridor. These may comprise solid inert wastes, putrescible 

wastes and PIW. 

Management options 

The application of the wastes hierarchy to this waste stream depends on a 

range of factors including the nature of the contamination, the quantity of waste 

encountered and its EPA hazard classification (refer EPA Publication 996). 

Avoidance 

Reduction or avoidance of this waste may be achieved by locating the Plant 

outside known areas of contaminated soil, where practicable, particularly if such 

areas are significant and the costs of treating or disposing of such wastes high.  
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Reuse 

Category C material could potentially be used as backfill within an on-site 

engineered containment facility with pre-treatment if necessary.  

Category B or Category A material would require pre-treatment (to Category C 

characteristics) before it could be used in backfill under controlled conditions. 

Depending upon the nature of the contamination, pre-treatment costs would 

probably preclude this as a viable option. 

Treatment 

A range of on-site and off-site treatment options are potentially available. Their 

suitability is dependent upon many factors, particularly the nature and quantity 

of contamination.  

Disposal 

Category B and C contaminated soils may only be disposed of at landfills 

licensed by the EPA to receive such waste. Possible landfills are listed in 

Technical Appendix 8. Category A material requires pre-treatment prior to 

landfill disposal.  

Green waste from vegetation clearance 

The Desalination Plant site is cleared farmland and therefore little vegetation, 

apart from pasture grasses, will need to be removed in developing the site. 

Some vegetation will need to be cleared along the Transfer Pipeline corridor and 

the transmission line corridor. This waste stream would be classified as 

Putrescible Waste.  

Management options 

Possible management options for vegetation clearance include avoidance, reuse 

and disposal. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Chapter 9 Waste management 9-11

Avoidance 

Complete avoidance of green waste is not possible, but vegetation clearance 

could be further minimised by route selection, taking technical and community 

issues into consideration. 

Reuse 

Cleared vegetation can be reused as mulch or compost. It is expected that 

rehabilitation and landscaping works for the Project will require significant 

quantities of mulch and using mulch from cleared vegetation will offset the need 

for imported materials. Cleared trees could potentially be sold to companies 

which specialise in the recovery of salvaged timber. 

Limitations to mulching or composting of green waste include contamination 

with other wastes, the presence of large quantities of weed species and the risk 

of spread of Phytophthora cinnamomi. The movement of green waste or mulch 

out of those parts of the transfer pipeline corridor within the Potato Cyst 

Nematode Control Area at Koo Wee Rup, as defined by Victoria Government 

Gazette No. S 209 Tuesday 28 September 2004, is prohibited unless it complies 

with the conditions of a permit issued by the Department of Primary Industries. 

Disposal 

Landfill disposal is only likely to be financially viable for relatively small 

quantities of green waste. 

Waste arising from demolition of existing structures 

If buildings and other structures such as fencing currently located on the 

Desalination Plant site are ultimately demolished, wastes might include concrete, 

timber, corrugated tin, steel, plasterboard, roof or wall insulation, electrical 

fittings, plumbing and other building and domestic materials. Asbestos may also 

be present.  

Structures, such as fencing, located along the Transfer Pipeline corridor and 

transmission line corridor may also require demolition.  



 
 
 
 
 
 
 
 
 
 
 
 
 
 

 9-12 Chapter 9 Waste management 

The volume of this waste stream is not expected to be large compared to 

general construction wastes and would likely be classified as Solid Inert Waste. 

Asbestos, if encountered, is a Prescribed Industrial Waste. 

Management options 

It is likely that management of this waste stream would involve a combination 

of the following options. 

Avoidance 

Avoidance of demolition waste may be possible, particularly if residential 

properties can be utilised during construction and operation as offices and 

residential dwellings for site staff respectively. The extent of demolition may  

be limited to unsafe structures only. 

Reuse/recycling  

Building materials can be segregated and recovered and sold to dealers 

specialising in the sale of second hand building materials. The viability of 

recovering building materials depends on the condition (i.e. state of repair)  

and quantity of materials present and the distance to potential outlets for  

these materials. 

Disposal 

Landfilling may be necessary for demolition wastes that cannot be economically 

recovered for reuse or recycling. 

Construction of infrastructure 

Construction of infrastructure will generate a range of waste streams.  

These will comprise a range of waste classifications, including Fill Material Solid 

Inert Waste, Putrescible Waste and Prescribed Industrial Waste. The quantities 

for individual sources may not be significant but the overall quantity from  

all sources will comprise a significant proportion of the total construction  

waste stream. 
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Management options 

It is likely that management of this waste stream would involve a combination 

of the following options. 

Avoidance 

Complete avoidance of construction waste is not possible; however, there is a 

range of initiatives such as education, monitoring and measures in Sustainability 

Victoria’s Waste Wise program that could assist in minimising waste generation. 

Reuse/recycling  

The recovery of construction wastes is a well-established practice within the 

Victorian construction and demolition industry. Recovered materials are 

commonly sold to dealers typically specialising in a limited range of materials or 

directly to waste processors. The Waste Wise program could assist in identifying 

practical solutions and initiatives aimed at addressing the reuse of raw materials 

on-site and in establishing an on-site segregation system. 

Waste segregation and recovery of reusable and recyclable materials may be 

undertaken either on-site or off-site at a specialised materials recovery facility. 

Disposal 

Landfilling may be necessary for construction wastes that cannot be 

economically recovered for reuse or recycling. 

Waste arising from landscaping/screen planting works 

Landscaping wastes are expected to generally be limited to packaging. This 

would include plant pots, trays (polystyrene), stays, plant protectors, ties and 

containers associated with soil enhancers. Some solid waste may be generated 

as part of the irrigation system, including pipe cut-offs and damaged fittings. 

The quantities of these wastes are not expected to be large compared to 

general construction wastes and would likely be classified as solid inert wastes. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

 9-14 Chapter 9 Waste management 

Management options 

Management options for landscaping include avoidance, reuse/recycling  

and disposal. 

Avoidance 

Total avoidance of this waste stream is not possible; however, purchasing 

practices by landscaping sub-contractors could lead to a significant reduction in 

waste. 

Reuse/recycling  

Reuse of landscaping materials, and in particular plastic pots, trays and tubes, 

by garden suppliers and nurseries is possible while recycling of plastic containers 

may be possible. 

The movement of this waste stream out of those parts of the transfer pipeline 

corridor and transmission line corridor within the Potato Cyst Nematode Control 

Area at Koo Wee Rup, as defined by Victoria Government Gazette No. S 209 

Tuesday 28 September 2004, is prohibited unless it complies with the conditions 

of a permit issued by the Department of Primary Industries. The reuse of these 

landscaping wastes by garden suppliers and nurseries situated within the 

Control Area would not likely be subject to such restrictions. 

Disposal 

Landfilling may be necessary for landscaping wastes that cannot be avoided or 

economically recovered for reuse or recycling. 

General construction wastes 

General construction wastes are wastes that do not fit into the above waste 

streams but could still comprise a relatively significant proportion of the total 

construction waste stream.  
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It is expected to comprise a diverse range of Fill Material, Solid Inert Waste, 

Putrescible Waste and Prescribed Industrial Wastes including: 

• empty chemical containers 

• packaging, packing materials and other materials used to transport a wide 

range of materials and pipes, fittings etc 

• personnel protective equipment (PPE) 

• waste concrete arising from a wide range of on-site works 

• waste lubricants and associated containers from vehicle and equipment 

maintenance. 

Management options 

Management options for this waste stream will depend on the composition and 

characteristics of the waste. Management options are expected to be similar to 

those discussed previously for wastes arising from the construction and/or use 

of temporary or permanent infrastructure. 

Wastewater from commissioning 

Water used for commissioning the Transfer Pipeline will be potable quality water 

supplied by the Desalination Plant. Under the Reference Design, providing water 

quality targets are met, the water may be discharged to Cardinia. The quantity 

of water produced is expected to be approximately 200 ML. 

9.2.4 Operation 

There are three continuous waste streams arising from the operation of the 

Desalination Plant: materials (including marine biota) captured by the seawater 

intake screen (“screenings”), pre-treatment waste water from back-washing the 

pre-treatment filters, and lime sludge from the stabilisation of the desalinated 

water. 

In addition there are intermittent waste sources such as RO membranes and 

cartridge filter elements which have passed their useful life. Saline concentrate 

which is a by-product of the Desalination process is discussed in detail 

elsewhere in the EES (see Chapter’s 2 Volume 2 and 3). 
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Seawater intake screenings 

Material retained on the seawater intake screens will be transported by 

conveyor belts and temporarily stored in waste bins. These materials may 

include: 

• marine life, such as fish, seaweed, algae, jellyfish, larvae/roe and micro-

organisms  

• entrained soil particles larger in diameter than the apertures of the screens, 

such as gravels  

• human waste, such as plastic bags and fishing line, though it is expected 

that these materials will be minimised by the design of the intake head. 

 

The seawater intake heads are designed to provide a slow intake velocity, to 

minimise the ingress of sand, debris and marine life. Bar grills will prevent 

entrainment of larger biota. Both design features are considered important 

waste reduction measures.  

The quantity of screenings collected is dependent on a range of highly variable 

factors including intake location, seabed vegetation, intake velocity, and daily 

and seasonal variations in sea conditions (i.e. currents and storms). This waste 

will be classified as either Putrescible Waste or Category C Prescribed Industrial 

Waste. This classification cannot be confirmed at this stage, as it is dependent 

on the actual waste composition and characteristics, to be determined by the 

EPA after commissioning of the plant. 

Management options 

Avoidance and possible re-use/re-cycling strategies are discussed below. 

However, until the long-term viability of these options is established, landfilling 

of the waste is the most practical management option, despite being low on the 

waste hierarchy.  
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Avoidance 

The suspended solids and organics content of the intake water could be 

significantly reduced if indirect or sub-surface marine intake were employed at 

the Desalination Plant. These involve drawing the plant intake seawater from 

beneath a sandy seabed; either sand below the beach or below the seabed near 

the shore. While one such system (Seabed Filtration) is included as an option in 

this EES, it is doubtful if it is practicable on the scale of the Desalination Plant. 

The technology is unproven at this scale but more importantly, the system 

would involve major disturbance to seabed or foreshore and potentially major 

and recurring volumes of dredged spoil. This is discussed in greater detail in 

discussions on the option in Chapter 2, Volume 2 (Marine Structures). 

Reuse/recycling 

Reuse of the organic waste is, in general, technically and commercially feasible 

and a number of different reuse options have been considered, using the 

screenings waste either as a heterogeneous waste stream or as single 

components (such as seaweed). 

One such option involves the use of hydrolysed fish waste in the production of 

fertilisers. Seaweed alone is also suitable for reuse as fertiliser, given its high 

nutrient content. However, at present this industry is in the research and 

development stages, with effect that the organic fertiliser market generally 

comprises small-scale collaborations. Further, the small quantity of screenings 

waste expected to be collected by the Desalination Plant (based on the 

experience of the Perth Seawater Desalination Plant) combined with the high 

likelihood that collection rates will vary significantly on a daily basis, may limit 

commercial opportunities. 

Using the screenings waste as feedstock for composting, either on site or at 

commercial facilities is potentially technically viable. A number of commercial 

composting facilities in metropolitan Melbourne may accept the screenings for 

this purpose. However, the feasibility of either mode of composting is 

dependent upon a number of factors including the quantities collected, the 

salinity of the waste material, and temporary storage and statutory concerns. 
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Another theoretical option involves the potential use of the seaweed in the 

manufacture of healthcare products such as general health supplements for skin 

and hair care. However, this option is less suitable than the other reuse options 

as the industry is quite small and relies on very specific feed materials. 

Disposal 

While low on the waste hierarchy, disposal of all or part of the screenings to 

landfill is likely. The type of landfill able to accept this waste stream will be 

dependent upon classification by EPA of screening wastes from the Desalination 

Plant.  

If the screenings waste is classified as a putrescible waste it may be disposed of 

at landfills licensed by EPA to accept such waste.  

If the waste is classified as Category C(1) PIW, in accordance with EPA 

Publication 996 (2005) it can be accepted at a best practice municipal landfill 

licensed by EPA to accept such waste (i.e. licensed to accept K100 – Animal 

effluent and residues (poultry and fish processing waste); K101 – Scallop 

processing residues; and K180 – Abattoir effluent). There are a number of such 

facilities available in the region. 

Disposal of the screenings waste directly to the ocean, with or without particle 

size reduction (e.g. maceration) would result in matter largely originating from 

the ocean being returned to the marine environment. However, this disposal 

method has not been considered further in this study on the basis that this 

practice is unlikely to receive regulator acceptance. 

Ancillary impacts: odour management of this waste stream and waste 

transportation are discussed in the impact assessment chapters of this Volume 

and Volume 3 (Desalination plant). 
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Conclusions 

A range of reuse options may provide a sustainable alternative to landfilling of 

this waste stream, the most likely being in the production of compost and 

organic fertilisers. The technical and commercial viability of these reuse options 

is presently unclear and further investigation will be required once the waste 

stream is fully characterised following commissioning of the Desalination Plant. 

Until the long-term commercial viability of these reuse options has been 

thoroughly evaluated, landfilling of the waste remains the default option. 

Existing landfills, both within the general region of the Desalination Plant and in 

metropolitan Melbourne, are able to accept the waste stream, depending on its 

EPA classification. 

Pre-treatment backwash sludge 

As discussed in Chapter 4 (Project Description), backwashing of the pre-

treatment filters to remove sediments colloidal material and dissolved 

constituents creates a wastewater stream containing these filtered solids. 

Approximately 25 to 63 tonnes of wet sludge will be generated per day, 

containing 65 to 80 per cent seawater, depending on seawater quality and pre-

treatment process. The likely composition of this sludge is discussed in the 

Works Approval Application. This waste will likely be classified as either Solid 

Inert Waste or Category C Prescribed Industrial Waste. Classification of the 

waste stream as Prescribed Industrial Waste is more dependent upon the quality 

of the coagulant used and the heavy metals contained within the coagulant than 

the quality of the incoming seawater. 

Management options 

The Reference Project assumes that the wastewater will be thickened and 

dewatered using a plate press or similar with the resultant sludge being 

disposed to landfill. Ocean disposal of pre-treatment backwater is identified as 

an Option in the EES as although it is typically more economic, it is yet to be a 

demonstrated solution at large scale desalination plants in Australia. 
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There may be viable opportunities for reuse, in particular use as a landfill cover, 

to reduce the amount of sludge disposed to landfill. Reuse opportunities may be 

implemented overtime to achieve incremental improvements in sludge 

management. 

Avoidance 

The option of not pre-treating the intake water and allowing all suspended solids 

to accumulate within the RO membranes would result in the membrane 

elements clogging prematurely. This, in turn, would result in increased 

frequency of RO membrane cleaning, loss of energy efficiency and increased 

production of spent cleaning solutions that would require disposal. However, 

there are some alternative technologies which could potentially avoid or mitigate 

waste generation. 

• Indirect or sub-surface marine intake systems. This has been described 

previously in this Chapter in the context of seawater intake screenings. 

There are issues of feasibility and alternative waste generation 

• Use of alternative coagulants to ferrous- based coagulants and in particular 

aluminium-based coagulants such as alum, aluminium potassium sulfate, 

aluminium sulfate or polyaluminium chloride (PAC) 

• The use of microfiltration technology, such as ultrafiltration (UF) or 

microfiltration (MF), within a pre-treatment train included upstream but at a 

reduced rate.  

 

These are included in the EES as either Variations or Options and could be 

adopted by the Project Company, subject to further feasibility studies and 

costings. However, they have not been adopted for the Reference Project for 

the following reasons: 

• indirect intake system options are considered potentially unsuitable for 

large intake SWRO plants, may have impacts on coastal landscape values, 

and require extensive and long term investigation to determine feasibility 

and design requirements 

• accepted practice is to use iron salts over aluminium salts for seawater 

desalination with reverse osmosis due to their lower tendency to form 

scaling deposits on the reverse osmosis membranes 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Chapter 9 Waste management 9-21

• the Desalination Plant should be able to operate successfully with either 

conventional or membrane filtration pre-treatment approaches. At this 

stage it is difficult to confirm which option is preferable from an 

environmental and financial perspective, since this depends on design 

details that will remain undefined until later in the PPP process. In addition, 

it appears that the whole life cost differences between conventional and 

membrane filtration systems are likely to be small enough to lie within the 

range of costing uncertainty, and therefore can be considered 

approximately equivalent in Net Present Cost terms. 

Reuse/recycling 

Possible reuse and recycling options for the pre-treatment sludge identified in 

the technical discussion paper are: 

• acid treatment to regenerate a lower grade coagulant for direct recycling to 

the head of the proposed desalination plant to supplement the primary 

coagulant feed 

• use of the sludge as a raw material to manufacture an iron-based catalyst 

used for off-site applications such as air scrubbing sulphide or arsenic 

removal from contaminated water 

• blending into cement kiln feed for mineral value 

• direct land application or mixing with soil, compost and/or sewage sludge to 

produce soil substitutes. Examples include use of the sludge to bind 

phosphorus and nitrogen contamination, arising from application of 

fertilisers to agricultural land, to reduce eutrophication of surrounding 

surface waters 

• use as a cover for landfill replacing other materials (eg. soil), particularly for 

landfill sites which import cover material 

• production of other useful chemicals from the sludge. Examples include: 

- electrolysis of the salt water in the sludge (or following flushing of the 

sludge to produce a separate salt water stream) to yield chlorine and 

sodium hydroxide 

- use of ferric hydroxide for phosphate binding or arsenic removal from 

drinking water 

- use of ferric salts to reduce arsenic and other trace contaminants in 

acid mine drainage 
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- use of ferric hydroxide for phosphate removal in wastewater 

treatment for eutrophication control 

- use as construction materials including fill material, as an additive to 

cement and concrete, and in the manufacture of bricks 

• recovery of embodied energy within the sludge 

• use of the iron-rich sludge as an oceanic fertiliser to promote phytoplankton 

growth and so reduce atmospheric carbon dioxide (as a response to climate 

change and global warming). In this option the sludge would be 

transported to deep open oceans (far away from relatively iron rich coastal 

areas) and dosed at a predetermined rate. This method would not require 

treatment of the sludge prior to ocean disposal. 

 

While there are a number of potential reuse and recycling options for the pre-

treatment sludge, it is apparent that there are significant technical and/or 

commercial limitations including the following factors: 

• the expected low market price of the material (possibly zero) 

• reuse options requiring haulage to distant markets/users may not be 

financially viable because of the low cost of many of the raw/new materials 

that the pre-treatment sludge would be replacing - local or regional uses of 

the sludge are more likely to be financially viable 

• while it is possible that local or regional users could be identified now, it is 

unknown whether demand for the material would still exist once the 

proposed desalination plant becomes operational 

• the high cost, high energy use, lack of commercialisation, limited 

application and/or potential environmental concerns of some potential reuse 

options 

• the relatively small quantity of sludge likely to be required for some 

potential reuse options in comparison to the estimated generation rate for 

the material. This means that some reuse options may not provide a 

complete waste management solution on their own 

• the high salt content of the sludge will severely restrict potential reuse 

opportunities unless the waste is processed by washing. This will add to  

the overall processing cost but not necessarily increase the material’s 

market value 
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• the sludge is expected to largely comprise silts and sands, and accordingly 

the calorific value of the waste stream will be small. Energy recovery from 

this biomass is not considered to be commercially feasible. 

 

Reuse options are likely to become more (technically) viable in the future, and 

should remain open to review.  

Disposal 

Whilst disposal is least preferred under the wastes hierarchy, commercial 

considerations, including the constancy of the waste stream, the volume of 

material to be disposed, recovery logistics, and market limitations will almost 

certainly mean that disposal of landfill (or alternatively to ocean) at least over 

the short-term will be required. 

Conclusions 

The disposal of the waste stream to landfill represents at a medium term 

strategy. Further, it may be practically limited by the expected high moisture 

and salt content of the waste stream, the large quantity of waste requiring 

disposal and EPA classification of the waste stream.  

There may be opportunities for reuse, in particular as a landfill cover.  

These opportunities may be implemented over time to achieve incremental 

improvements in sludge management, but disposal to ocean or landfill is likely 

to be required for the portion of the waste stream that is not able to be re-used. 

Future Strategy 

Given recent development of ocean disposal in other countries and the fact that 

the Sydney Desalination Plant is reportedly investigating conversion to ocean 

disposal of pre-treatment and sludge, it is included in this EES as an Option and 

an EPA Works Approval would be required for such ocean discharge. 
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Lime sludge 

Water from the RO process has very low residual hardness or alkalinity and 

needs to be stabilised to prevent corrosion of transfer and storage assets. Under 

the Reference Design the water will be stabilised by the addition of carbon 

dioxide and limewater. Limewater is produced on-site in water saturators by the 

addition of powdered lime to RO permeate. The limewater production process 

results in the generation of a lime sludge stream. This is expected to be 10 to 

30 cubic metres per day (at 20 per cent solids) depending on lime dose and 

centrifuge performance. Lime sludges have a typical pH value of 10.5 to 11.5. 

This waste stream is likely to be classified as Category C Prescribed Industrial 

Waste. 

Management options  

All of the lime sludge could be reused or recycled, provided there are no 

contamination issues.  

Avoidance 

Alternatives to using hydrated lime include: chemical addition using sodium 

bicarbonate with either calcium sulfate or calcium chloride; carbon dioxide 

addition followed by limestone or dolomitic solution; or blending with water 

containing high mineral content. These options are unlikely to be viable for cost 

and technical reasons.  

Reuse/recycling 

Reuse or recycling of the lime for agricultural purposes, in the waste treatment 

sector, or in the treatment of other waste alternative streams generated by the 

Desalination Plant, appear to be viable options and well placed on the EPA 

waste hierarchy. 

Provided there are no contamination issues with the lime sludge the entire 

waste stream could be reused or recycled.  
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Disposal 

Disposal to landfill, while technically viable, represents the loss of a potentially 

valuable resource and is likely to be an expensive option given the high haulage 

and disposal charges anticipated for this Prescribed Industrial Waste. Disposal to 

the wastewater system is also likely to be an expensive option.  

RO plant membrane cleaning wastes 

RO membranes must be periodically cleaned to ensure efficient and effective 

operation. Different cleaning solutions are employed depending on the nature of 

the scaling. Metal hydroxide and carbonate (salt) scale are often removed using 

a low pH formulation (acidic solution), commonly dilute citric acid. High pH 

solutions are often used to remove deposits of organic matter. Cleaning 

solutions often involve an alkali such as sodium hydroxide in addition to a 

surfactant. 

In the Reference Design, it is assumed that the cleaning solutions will be used 

multiple times before they are considered spent. Approximately 8 000 cubic 

metres of waste cleaning solution will be generated per year, depending on 

required frequency of membrane cleaning. This would likely be classified as 

Prescribed Industrial Waste. 

Avoidance 

Complete avoidance of RO membrane cleaning wastes is not possible or 

practicable for desalination plants employing reverse osmosis. Not cleaning the 

membranes would lead to a build up of scale and organic matter resulting in a 

reduction in the throughput and quality of the treated water being produced, 

increased wear of the membranes and potential failure, as well as greater 

energy consumption.  

Careful selection of cleaning solutions, such as selecting chemicals with a lower 

or absent heavy metal content, will reduce the potential toxicity of spent 

chemicals and increase potential reuse or recycling.  
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The use of alternative pre-treatment processes to that proposed for the 

Reference Project which may lead to reduced chemical use and/or cleaning 

frequency, and therefore chemical waste reduction, has been discussed in 

Volume 3. 

The Reference Project assumes that the cleaning solutions will be used multiple 

times before they are considered spent (i.e. once they become turbid or strongly 

coloured) and then require disposal. As part of the design, solutions would be 

pumped through the RO membranes and then back to holding / storage tanks 

and reused until cleaning effectiveness is substantially reduced. Waste reduction 

through the reuse of acids and alkalis is commonly practiced by industry to 

promote sustainability and cleaner production considerations.  

Reuse/recycling 

Further Re-use/recycling will depend on the extent of fouling of ‘spent’ solution, 

but could reasonably involve:  

• on-site regeneration of the cleaning solutions and reuse at the plant 

• direct reuse of the cleaning solutions (i.e. without treatment) by an  

external user 

• off-site treatment at a waste treatment facility to enable reuse of the 

cleaning solutions. 

 

The on-site regeneration of the spent chemicals to enable reuse at the plant  

is unlikely to be economically viable for the quantities produced. Reuse 

opportunities may be implemented overtime to achieve incremental 

improvements in the management of this waste stream. 

The off-site treatment of the spent chemicals at industrial waste treatment 

facilities presently located in Melbourne is likely to be a viable option but  

waste transport and treatment charges will apply. However, it could provide a 

temporary solution until reuse/recycling opportunities have been fully evaluated. 

It also provides a long-term solution in the event that no reuse/recycling 

opportunities prove viable. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Chapter 9 Waste management 9-27

Treatment/disposal 

Disposal options include: 

• treatment at an off-site industrial waste treatment facility followed by 

disposal of the supernatant to sewer and precipitate to landfill 

• neutralisation followed by controlled release together with saline 

concentrate to the ocean via the outlet structure at the Desalination Plant. 

 

The latter option is adopted for the Reference Project and is considered to be, 

on balance, the most cost efficient option; once the plant is operational 

environmental impacts must be investigated. 

Conclusions  

Complete avoidance of the RO plant membrane cleaning waste is not possible or 

practicable for desalination plants employing reverse osmosis. However, careful 

selection and optimisation of cleaning solutions could reduce the toxicity of the 

spent chemicals and possibly increase the likelihood of reuse or recycling.  

A number of possible reuse or recycling opportunities have been identified in 

this section, however, the viability of these opportunities is dependent on a 

range of factors including the type of chemicals used and the type and 

concentration of contaminants present. Possible reuse opportunities for low 

grade acids and alkalis include the waste treatment industry to neutralise wastes 

and for the cleaning of second-hand bricks, for example.  

However, the most economical and operationally viable waste stream is likely to 

be on-site neutralisation followed by ocean discharge with the saline 

concentrate.  
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Pre-treatment: discarded filter media 

Under the Reference Design pre-treatment phase filtration takes the form of a 

dual media filter, comprising sand (600 millimetre layer), gravel (200 to 

400 millimetre layer), and anthracite (1 000 millimetre layer) granular medium 

in separate layers. Based on the Reference Design, it is expected the sand and 

anthracite media will require replacement at a frequency of approximately ten 

years; the gravel layer does not need to be replaced. 

The sand is likely to be classified as either Fill Material or Contaminated Soil 

(Prescribed Industrial Waste) depending upon the total and leachable 

concentration of residues or depositions present. Anthracite will be subject to 

flammability testing and classified either Solid Inert Waste or Prescribed 

Industrial Waste. Eleven thousand tonnes of sand (4 000 cubic metres) and 

10 000 tonnes (7 000 cubic metres) of coal will require disposal every ten years 

Avoidance 

Membrane filtration involves the passage of water through a semi permeable 

thin film and exclusion of particles greater than the pore size of the membrane.  

The use of an alternative pre-treatment process, such as membrane filtration, at 

the Desalination Plant could avoid the generation of the filter media waste but 

produces an alternative waste stream which requires management. While more 

costly, a key benefit in using membrane filtration rather than conventional 

granular filters is that a smaller quantity of chemicals is typically used in the pre-

treatment process and therefore less pre-treatment waste is produced. This 

matter is discussed elsewhere in this application in relation to management 

options for the pre-treatment backwash sludge and accordingly has not been 

evaluated as part of the filter media waste stream. 

Reuse 

Reuse opportunities for the filter media material are largely dictated by the type 

and concentration of residuals present and whether the media can practically be 

removed in separate layers with little mixing of the materials (i.e. with little 

cross-contamination). 
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If, following chemical analysis, the sand component of the filter media is 

classified by EPA as fill material then it is possible that the material could be 

used as a replacement for raw materials, for a broad range of applications such 

as road base, backfill, pipe bedding or concrete mix. However, use for such 

applications may be limited due to the presence of residuals from a product 

quality control perspective, in which case blending with raw materials may be 

necessary to achieve required product performance specifications. It should be 

noted that EPA does not regulate the use of wastes classified as fill material 

provided it does not give rise to environmental or health impacts.  

It is reported in the literature that washing of spent filter media to enable reuse 

is employed by water treatment industry. 

If EPA classifies the sand as a Prescribed Industrial Waste (Category B or C), it 

is still possible that it could be used for the applications mentioned previously. 

However testing must be undertaken to demonstrate that leachable residuals 

contaminants would not have a significant impact on the receiving environment 

and blending with raw materials may be required. In some cases, material of 

this nature is used as landfill cover if it can be demonstrated that this method 

will not pose an environmental or health risk at the site. Use of the sand as  

a fill material (i.e. for site filling), would not be permitted by EPA under  

current guidelines.  

Options for reuse of the anthracite material alone are less abundant. However, 

reuse options employed at coal fired power stations for coal by-products may 

provide some guidance. Review of relevant literature identified that reuse 

options for coal combustion by-products (CCBs) are documented widely and 

many studies of this nature have been undertaken in the USA in recent years.  

It must be noted that CCBs differ from the filter bed anthracite as they have 

undergone some chemical transformation in the combustion process.  

Thus, these options are considered as a guide only. These reuse options 

include: mixing with solid organic waste to create synthetic soils in situ holding 

dams and the manufacture of bricks and cement. The transferability of these 

options to the discarded anthracite material reuse is worthy of further 

investigation and analysis.  
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Treatment 

If residuals associated with the filter media limit reuse opportunities, treatment 

may be applied to remove these residuals. This may be as simple as flushing or 

rinsing the material with water (as an extension to the backwashing process). 

Alternatively, it may require more intensive treatment, if contaminants are 

chemically bound to the particles in the filter media and not readily removed.  

Depending on the nature of residuals and the ease by which they can be 

removed from the filter media, the required treatment could be performed on-

site or transported off-site and undertaken at premises appropriately licensed 

and established for the purpose. 

Disposal 

Potentially, all of the spent filter media could be disposed of to landfill. 

Classification of the filter media as either a Prescribed Industrial Waste or non-

Prescribed Industrial Waste will determine the type of landfill able to accept the 

waste stream. Treatment prior to disposal would be required in the unlikely 

event that the material is classified as Category A Prescribed Industrial Waste.  

Disposal to a landfill in the region not currently licensed to accept Category B or 

C contaminated soil may be possible, although a licence amendment and 

potentially a specific management plan for these wastes would be required on 

the part of the landfill owners/operators. If disposal of fill or Category C material 

to smaller, regional landfills is not possible, transport to other landfill facilities 

would be required. 

Conclusions 

In conclusion, the determination of waste management options for the 

discarded filter media is limited by until the exact characteristics of the material 

can be investigates once the Desalination Plant has been operating. Media 

materials and pre-treatment chemicals selected by the operating facility may 

influence the final selected options.  
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A number of reuse options for discarded filter media are conceptually possible, 

such as road base, backfill, pipe bedding or concrete mix. However, the 

technical and commercial feasibility of these reuse options may be limited by the 

extent of contamination of the spent materials upon removal from the pre-

treatment process.  

Landfilling of the material is the waste management method currently employed 

by other water treatment facilities utilising filter beds. However, this option is 

limited in a commercial sense by long haulage distances and stringent disposal 

requirements, particularly if the material is classified as Prescribed Industrial 

Waste.  

Discarded cartridge filter elements and RO membrane 
elements 

Cartridge filter elements used in the filtration of pre-treatment water typically 

have a service life of approximately three to four months. Estimates provided for 

the Reference Project suggest that between 35,000 to 70,000 elements will be 

discarded each year. 

The RO membranes are used to remove the salt from the seawater and have a 

service life of approximately five years. Under the Reference Project, about 

12,000 membrane elements must be replaced each year. 

Provided no liquid is contained in the elements and Prescribed Industrial Waste 

residues or depositions are contained within or on the elements, it is expected 

that the waste streams will be classified as solid inert waste. 

Management Options 

Management options for the discarded cartridge filter elements and the RO 

membrane elements are similar. As such these have been evaluated together; 

differences between the two element types, however, have been noted. 
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Avoidance 

Complete avoidance of the generation of discarded cartridge filter elements and 

RO membrane elements is not possible as they are both essential components 

of the desalination process. This option, accordingly, has not been considered 

further in this document. The use of alternative technologies to desalinate 

water, thereby avoiding the generation of these waste streams, is beyond the 

scope of this application and is discussed in section 7.  

Reuse 

This method involves the reuse of the cartridge filter elements and/or RO 

membrane elements following their regeneration to remove, as far as is practical 

or economic, accumulated depositions. Based on a literature review and 

discussion with element suppliers and desalination plant operators, reuse is 

rarely practiced worldwide. 

Research and development of more sustainable practices together with product 

stewardship initiatives will play a role in future waste management practices at 

desalination plants, both in Australia and abroad. However, at the time of 

conducting this study, little interest was expressed by the element 

manufacturers in working towards implementing this type of program. 

Recycling 

This method involves the possible dismantling of the elements into their 

individual components and the recovery of those components, which are 

economically and technically recyclable for reprocessing. Those components  

that cannot be recycled for technical reasons (e.g. residue types and/or 

concentrations) or economic reasons would need to be managed by  

alternative methods. 
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Discussions held with Victorian plastic processors indicate that there is an 

opportunity for the elements to be recycled, either as a whole unit or as 

individual components. Before this option can be technically and economically 

evaluated in any detail, further research is required into the properties of the 

elements and their components, ease and practicality of disassembling the 

elements, and possible contaminants arising from their use in water treatment. 

Ultimately, however, demand for the waste streams by the plastic industry is 

dependent on the comparative market of virgin materials. 

Recovery of energy 

The spent filter elements and RO membranes, having a high calorific value, 

could be used as a possible energy source. This method could involve the 

elements being transported to an appropriate incineration plant with energy 

recovery, where they could be processed, typically by shredding and then 

mixing with a range of other materials to ensure homogenisation, prior to 

combustion. However, energy recovery appears to be unviable at this stage 

because of high disposal charges for these waste streams. Classification of the 

wastes as Prescribed Industrial Waste could influence the nature of 

management of this waste. 

Disposal 

This method involves the disposal to landfill of either the entire discarded 

element (i.e. as a whole unit) or non-reusable, recyclable or combustible 

components. All elements or components, where applicable, would be drained 

free of liquids prior to disposal. 

Conclusions 

Waste avoidance may not be a viable option for these waste streams. Reuse 

remains, at least in the short to medium term, an unlikely option for the 

Desalination Plant, as it does for plants elsewhere in the world. Landfilling of 

discarded cartridge filter elements and RO membrane elements is commonly 

practiced by desalination plant operators around the world and appears to be a 

viable option for the Desalination Plant. This option, however, is low on the 

waste hierarchy as it represents a loss of a potentially valuable resource (in the 

form of either a material or energy). 
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Classification of the waste streams as a Prescribed Industrial Waste would have 

a significant economic impact on this option through higher disposal charges 

and haulage distances, with environmental impacts through increased vehicular 

emission, which include greenhouse gases. 

While it is possible, and perhaps likely, that in the current environment the 

recycling of the elements may not be financially viable, it should be recognised 

that current sustainable business practice will continue to evolve. Factors that 

will drive these changes may include: 

• Federal and State legislation 

• increased landfill levies and disposal charges 

• increased cost of petroleum-based products (polyester and polypropylene) 

• increased demand for recycled products 

• increased number of discarded elements potentially available for recycling 

arising from an increase in the number of RO membrane desalination plants 

established in Australia and overseas. 

General operation and maintenance waste 

Waste will be generated from a range of facilities and activities at the 

Desalination Plant, including office activities, chemical stores, workshops, the 

laboratory and general gardening or landscaping activities. The need for 

disposal of other types of wastes, such as contaminated soil, may also arise 

during the operation of the Desalination Plant. These will be treated on a case-

by-case manner as situations requiring attention arise. 

Expected wastes quantities, including recyclables, from office/plant staff will be 

approximately 8.5 tonnes per year based on 50 permanent staff for the 

Desalination Plant. This equates to a daily generation rate of approximately 

0.5 kilograms per person, of which approximately half is recyclable. Waste 

quantities and composition from the chemical storage, workshops, and on-site 

laboratory, are likely to vary significantly on a day-to-day basis, depending upon 

the type of activities being performed in these facilities. These wastes will 

comprise a range of classifications including Solid Inert Waste, Putrescible 

Waste and Prescribed Industrial Waste. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Chapter 9 Waste management 9-35

Small quantities of Solid Inert waste, putrescibles waste and Prescribed 

Industrial Waste are expected to be generated during routine and emergency 

maintenance of the Booster Pump Station and other infrastructure associated 

with the Transfer Pipeline as well as the terminal stations and power supply 

infrastructure. All equipment in the terminal stations requires periodic 

inspection, maintenance and repair, which may necessitate the use of elevated 

vehicles, cranes, pumps and trucks.  

These wastes are expected to be similar in nature to those described above for 

general construction waste. The actual composition and quantity of waste 

generated will vary with time depending upon the type of maintenance works 

undertaken. 

Management Options 

Management options for this waste stream have been discussed for the 

Desalination Plant, however, they are likely to apply to many wastes arising 

from scheduled and unscheduled maintenance activities associated with the 

Transfer Pipeline and Power Supply infrastructure as well. 

Avoidance 

Avoidance and reduction of this waste stream would be managed through a site 

EMP prepared under the Desalination Project EMF (refer to Section 10). 

Participation in Sustainability Victoria’s Waste Wise program would also be 

beneficial. Under this program, businesses are assigned a facilitator who would 

guide the organisation through assessment of waste streams and costs and the 

development and implementation of a waste reduction action plan. These action 

plans include targets for waste reduction and strategies for reaching those 

goals. Certification may be granted if significant achievements have been made 

in waste reduction.  
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Reuse/recycling and disposal  

As described above, it is expected that the recovery of materials from the 

operational waste stream for reuse or recycling will be addressed on-site 

through an EMP and through implementation of a program such as Waste Wise. 

Basic evaluation of reuse and recycling opportunities for each component of the 

general operation and maintenance waste stream for the Desalination Plant is 

briefly discussed below. 

Source segregation of office waste is practiced by many businesses in Victoria. 

Materials commonly recovered include plastic and glass containers, paper and 

plastic packaging, aluminium and steel cans, scrap paper and cardboard. A 

number of commercial and municipal organisations operate resource recovery 

facilities (commonly referred to as materials recovery facilities or MRFs) in 

metropolitan Melbourne and in the region surrounding the Desalination Plant 

site that could potentially accept these materials.  

Scrap metal arising from the workshop may also be segregated and sold to 

scrap metal merchants or recyclable waste merchants. 

A number of existing commercial facilities refurbish chemical storage containers 

for reuse. This provides another waste management option for the Desalination 

Plant, as it will likely receive delivery of process chemicals in a large number of 

chemicals containers.  

It is also possible to recycle office Prescribed Industrial Wastes such  

as expired batteries and fluorescent tubes through specialist recyclers  

located in Melbourne. 

Reuse of green waste and food scraps generated on-site via composting, 

alternative treatment or mulching may be feasible for the plant. The use of 

commercial composting facilities is unlikely to be financially viable for the small 

quantity of organic waste expected to that might be produced at the plant site. 

However, such opportunities may be viable if considered together with the 

intake screen washings. 
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E-waste, such as computer and phone wastes can be disposed of in a safe and 

environmentally friendly way via Sustainability Victoria’s “Byteback” service.  

The Desalination Plant may be included in this free program, which is normally 

restricted to small businesses, if the quantities of these wastes are minimal. If 

inclusion in this program is not possible, a small number of specialist commercial 

recyclers in metropolitan Melbourne may accept e-wastes from the plant.  

Treatment 

Many Prescribed Industrial wastes expected to be produced at the Desalination 

Plant arising from general operation and maintenance activities could be 

transported off-site and treated at private waste management plants licensed by 

the EPA to accept such waste. 

A number of companies located in metropolitan Melbourne accept hazardous 

chemicals and residues for treatment and reuse or disposal. These facilities are 

listed on Sustainability Victoria’s recycler’s database. The technical suitability of 

this option may require consideration on a case-by-case basis and will depend 

upon the quantities, condition, transport constraints and on-site temporary 

storage. However, this option is still a more desirable alternative to direct 

landfilling of prescribed Industrial Waste. 

Disposal 

Any number of wastes generated during the operational phase of the 

Desalination Plant may be suitable for landfilling. It is likely that some waste 

generated on-site will not be suitable for alternative waste management options 

and will require landfilling. 

Conclusions 

Avoidance and reduction of this waste stream is most appropriately managed 

through a site Environment Management Plan (EMP) prepared under the 

Desalination Project Environmental Management Framework (EMF). Participation 

in Sustainability Victoria’s Waste Wise program would also be beneficial.  
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Recycling or reuse options appear to be both commercially and technically 

feasible for a range of wastes expected to be produced at the Desalination Plant 

including: glass, plastics, paper and cardboard; chemical packaging, scrap 

metal, batteries, fluorescent tubes, green waste, food scraps; and some 

hazardous chemical residues. 

9.3 Performance Requirements  

Performance Requirements (PRs) have been developed to provide an 

environmental framework for management of potential waste impacts 

associated with the Project during construction and operation. The PRs are 

focussed on the environmental ‘outcomes’ that the State wishes to achieve 

through the Project delivery. The PRs relevant to waste management for the 

Desalination Project are set out below. The full suite of PRs for the Project is 

provided in Volume 1 Chapter 10 as part of the overall Environmental 

Management Framework. 

As part of the environmental impact and risk assessment process relating to 

waste at the Desalination Plant, GHD (20081) has identified a range of 

suggested management measures that could be implemented to manage 

potential impacts. These suggested management measures have been 

formulated in response to the Reference Project and relevant Variations and 

Options for the Desalination Project. In effect, the suggested management 

measures demonstrate how the Reference Project and relevant Variations and 

Options can achieve the PRs. These detailed management measures have 

formed an important input to the PRs for the Project.  

The management measures suggested by GHD (20081) address the  

following matters: 

• adopting the environment protection principles of the Environment 

Protection Act 1970 (Vic) that include: 

- Principle of waste hierarchy 

- Principle of product stewardship 

- Principle of improved valuation, pricing and incentive mechanisms; 

- Principle of integration of economic, social and environmental 

considerations 
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- Disposal of wastes that cannot be practically or cost-effectively 

managed employing options higher up the waste hierarchy to 

appropriately licensed and managed landfills 

• identification and evaluation of waste management for construction and 

operation of the Desalination Plant by: 

- complying with all relevant government legislation and regulations 

• developing long term waste minimisation and management strategies for 

potential construction and operation wastes. 

 

The PRs proposed for waste management are outlined in Table 9-3. 

Table 9-3 Performance Requirements 

Timing 
Subject 

D&C  O&M 
Objective Performance Criteria Performance Requirements 

Waste – 

General 

  Manage waste from 

the construction and 

operation phases of 

the Project 

consistent with the 

requirements of the 

Government/ EPA 

Waste Management 

Policies. 

Minimise waste through the 

adoption of best practice 

waste reduction and disposal 

procedures consistent with 

the EPA waste hierarchy. 

Comply with the Performance Criterion. 

Develop and implement a long term waste 

minimisation and management plan for the 

construction and operation phases of the Project. 

In assessing waste management options, adopt the 

following order of preference: 

 Waste avoidance and/or reduction 

 Waste reuse, recycling and reclamation 

 Waste treatment 

 Waste disposal 

Remove and otherwise handle any materials 

containing asbestos in accordance with the 

requirement of all Laws and Approvals, including the 

Occupational Health and Safety (Asbestos) 

Regulations 2003 (Victoria). 

Promote the efficient use and conservation of 

resources as part of the training program for all 

Associates including contractors, subcontractors and 

operators. 
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10 Environmental Management Framework 

This chapter presents the Environmental Management Framework for the 

Desalination Project, including the Performance Requirements. The framework is 

guided by the EES Scoping Requirements, and by relevant legislation, policy and 

guidelines. The chapter describes how the framework will be applied in the 

project delivery process. 

DSE has developed an Environmental Management Framework (EMF) to 

manage the environmental aspects of the Project for the design, construction 

and operation phases of the Project. The purpose of the EMF is to ensure that 

activities are planned and performed so that adverse effects on the environment 

will be either avoided or minimised and are carried out in accordance with all 

statutory requirements. 

As discussed in Chapter 1 of this volume, the State intends to appoint  

a Project Company to finance, design, construct, operate and maintain the 

Desalination Project.  

Implemented through the Project Agreement, the EMF will require: 

• compliance with the Performance Requirements, including performance 

criteria and minimum requirements 
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• the Project Company to develop, implement and maintain a Project 

Environmental Management Plan (PEMP) for the Project and discrete EMPs 

for the design, construction, operation and maintenance phases of each of 

the four Project components: Marine Structures, Desalination Plant, 

Transfer Pipeline and Power Supply, which will be consistent with the 

Performance Requirements and requirements and conditions of any 

approval under the EES process and statutory approvals. 

 

The EMF is consistent with DSE’s environmental management policies and the 

AS/NZS/ISO 14 000 series of standards for environmental management 

systems. DSE’s environmental management system (EMS) will be further 

developed to provide a systematic and structured approach to comprehensively 

cover all significant environmental aspects of the Project in an auditable 

manner. Figure 10-1 shows the framework comprising three levels set out in 

Table 10-1.  

Table 10-1 Environmental Management Framework levels 

Level Description 

Level 1 Environmental Management Framework incorporating Project 

governance and Performance Requirements, prepared by DSE 

Level 2 Project Environmental Management Plan to be prepared by the 

Project Company 

Level 3 Environmental Management Plans for the design, construction, 

operation and maintenance phases of each of the Project 

components 

 

Each environmental management plan will be prepared in the context of the 

environmental management systems of the organisation responsible for the 

activities. All plans will be consistent with the requirements of the international 

environmental management standard ISO 14001 and relevant legislation, policy 

and approvals. 
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Figure 10-1 Environmental Management Framework  

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

 10-4 Chapter 10 Environmental Management Framework 

The EMF provides the structure for: 

• managing the Project in a way that achieves compliance with environmental 

legislation and encourages continual improvement in environmental 

performance 

• establishing and assessing performance against the Project’s environmental 

commitments 

• developing and implementing appropriate plans and procedures for all 

phases of the Project 

• monitoring, auditing, reviewing and reporting performance. 

10.1 Environmental management principles 

The EMF for the Desalination Project has been developed within the context of 

Victoria’s Environmental Sustainability Framework and DSE’s environmental 

management systems. 

DSE is Victoria's lead government agency for sustainable management of water 

resources, climate change, bushfires, public land, forests and ecosystems. 

Victoria’s Environmental Sustainability Framework (Victorian Government, April 

2005, Our Environment, Our Future: Victoria’s Environmental Sustainability 
Framework) is a key driver of the Government’s commitment to make Victoria a 

world leader in environmental sustainability. The framework provides direction 

— for Government, business and the community — in building environmental 

considerations into the way Victorians work and live. From July 2006, all 

Government departments and agencies are required to include the framework 

directions in their business and operational planning, including their 

environmental management systems. All Government departments now have 

environmental management systems to reduce the environmental impacts  

from office-based energy, water, transport fuel and paper consumption, and 

waste disposal. 
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10.2 Legislative compliance 

When establishing the environmental Performance Requirements for the Project, 

DSE conducted a review of all applicable environmental legislative requirements. 

Technical Appendix 4 contains a summary of the legislative framework relevant 

to the Project. The relevant environmental legislative requirements and potential 

compliance requirements in statutory approvals for the project will be embodied 

in the PEMP and the Project component EMPs. The Project Company will also be 

subject to regulation and enforcement of Project approvals under a number of 

Commonwealth and State Acts 

The Victorian EPA is likely to require the preparation of an Environment 

Improvement Plan (EIP), consistent with the Guidelines for the Preparation of 
Environment Improvement Plans (EPA 2002) for the Desalination Plant as part 

of the Works Approval. This EIP will effectively be the same as the Project 

component EMP developed for the Desalination Plant. The Performance 

Requirements identified for the Desalination Plant would form the basis of both 

the EMP and the EIP for the Desalination Plant. 

10.3 Performance Requirements 

The environmental Performance Requirements developed by DSE for delivery  

of the Desalination Project are presented in Table 10-2. The Performance 

Requirements are described in the language of ‘outputs’, that is, the 

performance that the Desalination Project must achieve rather than the process 

used to achieve it. 

The intention of this performance-based approach to environmental 

management is to deliver a balance between: 

• achieving acceptable outcomes for the community and environmental 

values 

• a delivery mode with sufficient flexibility to accommodate specific 

challenges and that optimises potential efficiencies in construction  

and operation. 
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The final PRs will be used contractually to ensure the highest commitment by 

the Project Company to mitigation and avoidance strategies. These 

commitments will be embodied in the Project Agreement and will be 

implemented as part of the construction and operation of the Project. 

The EES investigations have identified the impacts and risks for the Project, for 

the Reference Project and any Variations being considered in the environmental 

assessment and approvals process. The detailed management and mitigation 

measures identified in EES investigations provided in the Technical Appendices 

represent suggested measures that demonstrate an example of how the 

Reference Project could achieve the Performance Requirements. These 

suggested measures have been taken into account in the formulation of the 

Performance Requirements.  

The Performance Requirements have also been guided by policy and legislation 

of the Evaluation Framework (described in Volume 1, Chapter 5) along with the 

draft evaluation objectives identified in the Scoping Requirements and DSE’s 

evaluation criteria developed for the Project. 

Where possible and practicable, unacceptable environmental risks have been 

‘designed out’ of the Desalination Project through the expression of the 

Performance Requirements. The Reference Project demonstrates a feasible 

design solution and the outcomes, rather than the detail of the design, are 

included in the Performance Requirements. 

The PRs make reference to a number of figures. These figures are presented in 

Technical Appendix 5 and they include: 

 Desalination Plant Building Envelope which presents the extent of the 

proposed maximum building height to protect visual amenity including 

landscape and recreational values of the coast. 

 Sensitivity mapping for the four Project components. The figures present 

specific sites or sensitive environmental features where disturbance should 

be avoided as far as practicable or minimised during the construction and 

operational phases based on recommendations in the cultural heritage, 

waterways and flora and fauna EES investigations provided in the Technical 

Appendices.  
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Table 10-2 Environmental Performance Requirements  

Timing 

Subject 
D&C  O&M 

Objective  Performance Criteria Performance Requirements 

Whole of Project 

Visual Amenity – 

Plant Site and 

Transfer Pipeline 

  

  

  Protect visual 

amenity, 

including 

landscape 

and 

recreational 

values of the 

coast. 

Minimise visual impact on coastal 

landscapes, rural and residential 

properties and on publicly 

accessible locations.  

No permanent marine Project 

infrastructure visible from the 

beach.  

Minimise nocturnal light spill 

beyond the Desalination Plant. 

Comply with the Performance Criteria. 

Design and site Desalination Plant infrastructure to 

minimise visual impacts on coastal landscapes, rural and 

residential properties, and publicly accessible locations. 

The Desalination Plant is to use building forms (including 

massing) and a palette of materials and finishes for all 

buildings, structures and open space elements that are 

responsive to the character of the surrounding coastal 

landscape. 

The impact of the configuration of the Desalination Plant 

on the surrounding landscape from close up, middle 

distance and long distance should be studied and 

demonstrated by visual modelling from critical viewpoints 

defined in the Landscape and Visual Assessment report. 

The Desalination Plant Building Envelope is defined by:  

 Figure PR Visual Sensitivity Area – Desalination Plant 

Building Envelope in Technical Appendix 5 

 a maximum building height of +32m elevation 

Australian Height Datum (AHD) 

If constructing any building outside the Desalination Plant 

Building Envelope, demonstrate compliance with the 

Performance Criteria. 

Provide integrated landscaping on the plant site, 

including perimeter landscape buffering between the 

Desalination Plant Building Envelope and plant site 

boundaries. 

Provide visual screening along the public access to 

Williamson Beach as an integrated component of the 

Landscape Sensitive Design.  

Landscape sensitive design to be an integral part of the 

Desalination Plant layout and design, incorporating 

coastal tolerant vegetation and areas of mounding that 

use the nearby coastal dune system as an appropriate 

landform. An example of an acceptable outcome could be 

mounding with grades less than 1:3 to allow ease of 

maintenance and varying heights to mimic natural 

landforms. 

Keep lighting levels within and external to buildings at 

minimum required for operation and safety. 

The Transfer Pipeline must be underground.  

Ancillary structures such as pump stations, tanks, valving, 

surge tanks and the like must comply with the 
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Timing 

Subject 
D&C  O&M 

Objective  Performance Criteria Performance Requirements 

Performance Criteria.  

Landscape sensitive design for the Desalination Plant and 

any associated structures along the Transfer Pipeline to 

minimise visual impacts including: 

 Landscaping using species from locally occurring 

Ecological Vegetation Classes (EVCs) to achieve 

screening from rural and residential properties and on 

publicly accessible locations 

 Respecting the local landscape character and landform 

in any significant earthworks or landscaping 

 Use of non-reflective materials for roofs 

 Re-establishment of wetland (unnamed tributary of the 

Powlett River) on the Desalination Plant site 

Offer landscape mitigation measures on a case by case 

basis to: 

 Existing residential buildings within 2 km of the 

Desalination Plant site 

 Melbourne Water Reserve, Berwick 

Visual Amenity – 

Electricity Grid 

Connection and 

Assets 

  Minimise 

visual 

intrusion. 

  

Limit visual impact on rural and 

residential properties and on 

publicly accessible locations. 

  

Comply with the Performance Criterion. 

Design and locate power supply assets to limit visual 

impacts on rural and residential properties and publicly 

accessible locations. 

For any connection from the Desalination Plant to the 

southern Terminal Station electricity supply is to be by 

underground cable.  

On finalisation of the alignment, offer landscape 

mitigation measures on a case-by-case basis to residents 

within 0.7 km of the Transmission Line. 

Social and 

Economic 

  

  

  Minimise 

adverse 

social and 

economic 

impacts and 

encourage 

social and 

economic 

benefits. 

Inform the community about 

Project Activities. 

Support local procurement, 

employment and industry 

participation.  

Manage construction workforce 

accommodation impacts. 

Comply with the Performance Criteria. 

Develop and implement a communications strategy to 

inform the community about Project Activities. 

Establish, during construction, a Community Reference 

Group to provide timely information on aspects of the 

Project in order to minimise any potential impacts on the 

local community. 

Develop and implement a local industry participation 

strategy supporting local purchasing and employment, 

and maximising local industry participation where 

appropriate. 

Develop and implement a construction workforce 

accommodation strategy to minimise impacts on the local 

accommodation sector.  
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Timing 

Subject 
D&C  O&M 

Objective  Performance Criteria Performance Requirements 

Public Safety    Protect 

neighbourhoo

d amenity 

and site 

personnel. 

Comply with the Occupational 

Health and Safety legislation and 

Australian Dangerous Goods Code 

in relation to any toxic and 

flammable materials transferred to 

site and used onsite. 

Comply with major Hazard Facility 

legislation if it is determined that 

the Project Company will be 

operating a Major Hazard Facility.  

Comply with the Performance Criteria. 

Undertake a Quantitative Risk Assessment (QRA) to 

determine the off-site impacts of the facility and to 

demonstrate that the off-site risk complies with Victorian 

Interim Risk Criteria. 

Develop a Safety Management System for the facility that 

complies with Major Hazard Facility legislation, if it is 

determined that the Project Company will be operating a 

Major Hazard Facility. 

 

Agriculture    Minimise the 

impacts on 

agricultural 

productivity. 

 

Design pipeline and grid connection 

easements to minimise rural 

impacts. 

Prepare an appropriate 

rehabilitation plan that considers 

landholder input in order to restore 

land to similar existing conditions, 

as far as practicable. 

Comply with the Performance Criteria. 

In design, minimise impact on agricultural productivity.  

Comply with all agricultural or horticultural protocols that 

need to be respected during construction and operation. 

Comply with the Plant Health and Plant Products Act 

1995, relating to declared Potato Cyst Nematode (PCN) 

control area at Koo Wee Rup. 

Prepare and implement a rehabilitation plan that ensures: 

 The soil profile is reinstated to pre-existing conditions 

 Revegetation is appropriate and not inconsistent with 

landholder uses 

 The timing of rehabilitation activities are appropriate to 

seasonal conditions as far as practicable  
 

Terrestrial Flora 

and Fauna 

 

  Minimise 

impacts on 

terrestrial 

flora and 

fauna.  

 

Minimise impacts on terrestrial flora 

and fauna.  

Achieve compliance with the net 

gain approach set out in the 

Victorian Native Vegetation 

Management Framework. 

Avoid where practicable or 

minimise impacts in the designated 

areas presented in Figures: 

 PR Sensitivity Areas – Plant Area 

 PR Sensitivity Areas – Transfer 

Pipeline - Sheet 1, 2, 4, 5 and 6 

 PR Sensitivity Areas – Northerly 

Grid Connection - Sheet 1, 2, 4, 

5 and 7 

 in Technical Appendix 5. 

Apply EPA Best Practice 

Environmental Management –

Comply with the Performance Criteria. 

Apply the net gain approach consistent with the Victorian 

Native Vegetation Management Framework to the 

satisfaction of the Department of Sustainability and 

Environment. 

Develop and implement methods and management 

systems to limit impacts on terrestrial flora and fauna 

including: 

 Management of the volume, velocity and quality of 

stormwater entering the declared Western Port 

Ramsar site during construction and operation 

 Management of noise, light spill, vehicle movements, 

domestic animals, open trenches, dust suppression 

and weeds  

 Monitoring and reporting protocols, including water 

quality criteria, to determine compliance with the 

above matters 

Where disturbance is to occur, the agreement of the 
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Timing 

Subject 
D&C  O&M 

Objective  Performance Criteria Performance Requirements 

Environmental Management – 

Environmental Guidelines for Major 

Construction Sites (1996) to limit 

impacts during construction. 

  

State is to be obtained for the processes to apply to: 

 Management of Ecological Vegetation Classes (EVC) to 

ensure compliance with the Victorian Native Vegetation 

Management Framework 

 Salvage of plant species and plant collection  

 Conservation of significant fauna species (Hooded 

Plover, Giant Gippsland Earthworm, Southern Brown 

Bandicoot, Dwarf Galaxias, Australian Mudfish and 

Growling Grass Frog, Swamp Skink and Orange-bellied 

Parrot) 

 Taking of protected flora from public land 

 Translocation, disturbance or handling of native 

wildlife  

Develop a Vegetation Management Plan detailing the 

appropriate revegetation techniques including the species 

to be revegetated. 

Adopt construction hygiene measures for earthworks, 

specifically for movement of soil, plant, vehicles and 

personnel in and out of areas that support native 

vegetation, in accordance with Victoria’s Public Land 

Phytophthora cinnamomi Management Strategy, DSE 

(2008). 

Develop and implement methods and systems for 

managing imported soils or gravel material used for 

construction, particularly in and around areas that support 

native vegetation. Ensure any imported materials are 

pathogen free.  

Waterways and 

Wetlands 

  

  Protect 

waterways 

and 

wetlands. 

Comply with the State Environment 

Protection Policy (Waters of 

Victoria). 

No significant impact on Western 

Port Ramsar site. 

Maintain the environmental values 

of waterways and wetlands.  

Compliance with all relevant 

Authority requirements for 

waterway crossings. 

Comply with the Performance Criteria. 

Develop and implement construction methods and site 

rehabilitation plans that seek to protect the habitat values 

of waterways and wetlands including: 

 Developing appropriate construction methods to 

minimise environmental impacts for crossing sensitive 

waterways such as:  

- Powlett River  

- Bridge Creek  

- Woolshed Creek  

- Bass River  

- Lower Lang Lang River  

- Yallock Cut  
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Timing 

Subject 
D&C  O&M 

Objective  Performance Criteria Performance Requirements 

- Yallock Creek 

- Bunyip River  

- McDonalds Catch Drain  

- Deep Creek  

- Toomuc Creek  

- Cardinia Creek  

- Tennant Creek  

Refer to PR Sensitivity Areas – Plant Area, PR Sensitivity 
Areas – Transfer Pipeline - Sheet 1, 2, 4, 5 and 6 and PR 
Sensitivity Areas – Northerly Grid Connection – Sheet 1, 
2, 4, 5 and 7 in Technical Appendix 5. 

 Site specific construction methods to minimise 

environmental impacts including erosion, 

sedimentation and pollution  

 Reinstating and revegetating disturbed areas 

 Limiting impact on ecological processes such as fish 

movements and breeding 

Develop and implement monitoring and reporting on the 

effects of construction on waterways and wetlands. 

Develop and implement methods and management 

systems to limit impacts on waterways and wetlands 

during operation. 

Re-establishment of wetland (unnamed tributary of the 

Powlett River) on the Desalination Plant site. 

Develop maintenance and emergency management plans 

for the Transfer Pipeline which meet the Performance 

Criteria. 

Design and locate scour and other relief valves to meet 

the Performance Criteria. 
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Timing 

Subject 
D&C  O&M 

Objective  Performance Criteria Performance Requirements 

Aboriginal 

Heritage 

  

  

   Protect 

known 

Aboriginal 

sites of 

cultural 

heritage 

significance.  

Manage 

potential 

interactions 

with 

Aboriginal 

sites where 

impacts are 

unavoidable 

and for 

previously 

unrecorded 

Aboriginal 

sites of 

significance. 

Minimise impacts on Aboriginal 

sites that are within or near the 

Project Area. 

To the extent practicable avoid 

sites. 

Development of and compliance 

with the requirements of the 

approved Cultural Heritage 

Management Plan (CHMP). 

Minimise impacts as far as possible 

and undertake and complete 

recording and salvage operations. 

Avoid where practicable or 

minimise impacts in the designated 

areas presented in Figures: 

 PR Sensitivity Areas – Plant Area 

 PR Sensitivity Areas – Transfer 

Pipeline - Sheet 1, 2, 4, 5 and 6 

 PR Sensitivity Areas – Northerly 

Grid Connection – Sheet 1, 2, 4, 

5 and 7 

 in Technical Appendix 5 

Comply with Performance Criteria. 

Assess the extent of Aboriginal cultural heritage. 

Design extent of Works and Temporary Works to avoid 

known sites if practicable. If not practicable, comply with 

the terms of all required approvals to disturb or destroy 

Aboriginal cultural heritage sites. 

Mark known sites on construction plans and on site. 

Protect sites that are at risk of accidental damage during 

construction activities. 

Provide cultural awareness training to relevant 

construction personnel. 

Consult with relevant Registered Aboriginal Parties 

(RAPs).  

Comply with recommendations and contingencies 

specified in the CHMP. 

  

Heritage 

  

  

  

   Protect listed 

historical 

heritage 

(including 

maritime 

heritage) 

places and 

sites from 

disturbance. 

Manage 

potential 

interactions 

with historic 

places and 

sites 

(including 

historic 

maritime 

places and 

sites). 

Minimise impacts on historical 

heritage sites that are within or 

near the Project Area. 

Minimise impacts on places and 

sites listed on the relevant registers 

and protected under planning 

schemes. 

Comply with Performance Criteria. 

Develop a list of known places and sites of heritage 

significance. 

Design extent of Works and Temporary Works to avoid 

known sites if practicable. If not practicable, comply with 

the terms of all required approvals to disturb or destroy 

historic places and sites. 

Mark known sites on construction plans and monitor 

where works are in proximity. Monitoring to be carried 

out by a qualified Archaeologist. 

Protect sites that are at risk of accidental damage during 

construction activities. 
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Timing 

Subject 
D&C  O&M 

Objective  Performance Criteria Performance Requirements 

Geology and 

Geomorphology  

  

   Protect sites 

of regional 

geoscience 

significance.  

Minimise impacts on sites of 

regional geoscience significance. 

  

Comply with the Performance Criterion.  

Design and construct Transfer Pipeline and Power Supply 

infrastructure to avoid and minimise impacts to sites of 

geoscience significance.  

Design any Project works to be able to tolerate any 

differential settlement resulting from potential subsidence 

including from the old mining works. 

Resource 

Efficiency 

  

  Minimise 

resource use 

including 

energy, water 

and chemical 

use during 

Project 

Activities.  

Design to 

provide a 

holistic, best 

practice 

solution 

encompassing 

minimal 

resource usage 

and emissions 

to the 

receiving 

environment. 

Comply with the Environment and 

Resource Efficiency Plans reporting 

and management requirements.  

Design the Pre-Treatment, 

Desalination and Potablisation 

systems to minimise chemical usage 

and to select chemical products that 

are proven to have minimal adverse 

effect on the receiving environment. 

  

Comply with the Performance Criteria. 

Develop and implement construction and operation 

methods and management systems (including monitoring 

and reporting) to ensure the efficient use of water 

resources during Project Activities, including:  

 Minimising water use. Designing offices and associated 

facilities to achieve a minimum water conservation 

target of 2A (i.e. less than, or equal to, 18 litres per 

day per person)  

 Reusing or recycling water, where possible. Where 

practical, harvesting rainwater and stormwater as a 

supplementary supply for various non-potable uses 

such as toilet flushing, cooling tower, irrigation and 

various in-plant uses where appropriate 

 Treating and/or returning surplus water for other non-

Project uses or benefits 

Develop and implement construction and operation 

methods and management systems (including monitoring 

and reporting) to ensure energy efficiency during Project 

Activities including: 

 Achieving a Specific Energy Consumption (SEC) for the 

desalination process that is less than 4.6 kW/kL 

(calculated using a method agreed with EPA) on an 

annual average basis, or to satisfaction of EPA 

 Installing variable speed (VSD) drives on pumps and 

motors, where practical 

 Ensuring all pumps are selected to run at their Best 

Efficiency Point (BEP) under normal operating 

conditions 

Flooding Control 

  

  Protect public 

and private 

assets from 

flooding. 

Limit impacts of flooding from 

Project Activities. 

  

Comply with the Performance Criterion. 

Design and construct Project infrastructure to avoid 

impacts on flood potential or obtain approval of the 

relevant Authority to any change in waterway flood 

levels. 

Design and construct the Desalination Plant to be 

sufficiently above the 1 in 100 Annual Exceedance 
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Timing 

Subject 
D&C  O&M 

Objective  Performance Criteria Performance Requirements 

Probability (AEP) flood level under expected climate 

change conditions to allow for the natural closing of the 

river mouth, coincident levels in Bass Strait and a 

reasonable allowance for the uncertainty in these 

estimates (AEP is the probability of exceedance of a given 

discharge within a period of one year).  

Develop and implement methods and management 

systems that seek to: 

 Identify and investigate potential interactions with 

flood protection systems during Project Activities 

 Maintain existing flood protection systems during 

Project Activities  

Any Project activities on waterways are to be in 

accordance with the requirements of the relevant 

Authority. 

 

Groundwater 

  

  

  Protect the 

beneficial 

uses of 

groundwater  

Minimise impact on groundwater. 

Minimise impacts on the interaction 

between groundwater and flora 

and fauna habitats, including 

wetlands and dune vegetation. 

Comply with the Water Act 1989 

and State Environment Protection 

Policy (Groundwaters of Victoria) 

requirements for groundwater 

quantity, quality, availability and 

flow including meeting any 

Authority licensing requirements.  

Comply with Performance Criteria. 

Develop and implement methods and management 

systems which do not cause deterioration to groundwater 

systems including: 

 Consideration of the interaction between surface water 

and groundwater 

 Recognition of the interaction with flora and fauna 

habitats, including wetlands and dune vegetation 

 Management of extracted groundwater seeking to 

maximise potential reuse and disposal 

 Limiting any impact or diminution on the existing flow 

regime in nearby waterways or on the use of 

groundwater as a resource arising out of any 

interception and/or drainage of groundwater 

 Minimise any reduction of existing groundwater 

recharge to wetlands resulting from the construction or 

operation of the Desalinated Plant water supply system 

Undertake a site specific assessment, in consultation with 

the relevant Authority and the EPA, if intercepted 

groundwater is proposed to be discharged to waterway 

segments and demonstrate that water quantity, quality, 

availability and flow will meet the relevant licensing 

requirements. 

Monitor groundwater quality during the Project Term in 

accordance with the requirements of the EPA and/or 

relevant Authorities. 

Surface Water 

Q lit

  Protect and 

i t i

Minimise impacts on surface water 

lit

Comply with the Performance Criteria. 
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Timing 

Subject 
D&C  O&M 

Objective  Performance Criteria Performance Requirements 

Quality  

  

  

  

  

maintain 

surface water 

quality. 

  

quality. 

Comply with State Environment 

Protection Policy (Waters of 

Victoria). 

Achieve the Urban Stormwater Best 

Practice Environmental 

Management Guidelines 

performance objectives during 

construction and operation. 

Comply with EPA Best Practice 

Environmental Management – 

Environmental Guidelines for Major 

Construction Sites (1996). 

Stormwater treatment system is to 

be fully integrated into the overall 

detail design of the Desalinated 

Water Supply System and include 

spill management infrastructure to 

protect surface water quality.  

Develop and implement construction methods and 

management systems that seek to maintain surface 

water quality consistent with State Environment 

Protection Policy (Waters of Victoria) and EPA Best 

Practice Environmental Management – Environmental 

Guidelines for Major Construction Sites (1996). 

Design and construct Temporary Works to isolate 

construction runoff from catchment runoff and treat it 

prior to discharge to receiving waterways. 

Establish a surface water quality monitoring (including 

reporting) program for the Powlett River, in the vicinity of 

the Desalination Plant Site in consultation with the EPA.  

Manage maintenance to avoid release of water with 

chemical concentrations above State Environment 

Protection Policy (Waters of Victoria) objectives. 

  

Erosion and 

Sediment 

Control 

  

  Minimise 

erosion and 

sediment 

movement.  

Comply with EPA Best Practice 

Environmental Management – 

Environmental Guidelines for Major 

Construction Sites (1996) and EPA 

Construction Techniques for 

Sediment Pollution Control (1991). 

Comply with Performance Criterion. 

Develop, implement and maintain construction methods 

and management systems consistent with EPA Best 

Practice Environmental Management – Environmental 

Guidelines for Major Construction Sites (1996) and EPA 

Construction Techniques for Sediment Pollution Control 

(1991) to limit erosion and sediment movement by: 

 Identifying highly erodible soil and avoiding activities 

involving disturbance of these areas where possible. 

Where avoidance is not possible, additional control 

measures to be implemented for these identified areas 

 Limiting clearance of vegetation, particularly along 

streams 

 Designing drainage outlets and diversion channels to 

limit flow velocities and erosion 

Acid Sulfate 

Soils 

   Manage Acid 

Sulfate Soils. 
Manage potential and actual acid 

sulfate soils in accordance with 

relevant legislation, standards and 

guidelines including the waste 

hierarchy. 

Comply with EPA’s Industrial Waste 

Management Policy (Waste Acid 

Sulfate Soils) and EPA Publication 

655, Acid Sulfate Soil and Rock. 

Comply with Performance Criteria. 

Identify and where possible avoid disturbing areas of 

Potential Acid Sulfate Soils. 

Develop and implement methods and management 

systems to manage Acid Sulfate Soils and construction 

where Acid Sulfate Soils are encountered to minimise 

environmental impacts. 
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Timing 

Subject 
D&C  O&M 

Objective  Performance Criteria Performance Requirements 

Contaminated 

Land 

  

  

  Protect 

beneficial 

uses of land.  

  

Manage and remediate 

contaminated soils. 

Comply with the State Environment 

Protection Policy (Prevention and 

Management of Contamination of 

Land). 

Protect human health and 

ecosystems from exposure to 

contaminated soil. 

  

Comply with Performance Criteria. 

Assess any contamination in accordance with the National 

Environment Protection (Assessment of Site 

Contamination) Measure, NEPC 1999 and other relevant 

guidelines. 

Identify any contaminated land and properties and assess 

the potential for long term impacts. 

Detail the methodology for any soil removal, assessment, 

reuse and management. 

Manage decontamination of any buildings being 

demolished or sites in which pre-existing land, water or 

ground contamination is identified or exposed. 

Identify procedures to manage contaminated soil and 

buildings during the construction works, including during 

building demolishing. 

Develop and implement methods and management 

systems that seek to protect human health and the 

environment. 

Hazardous 

Materials and 

Dangerous 

Goods 

  

  Protect 

beneficial 

uses of air, 

land, water, 

human and 

environmenta

l health, from 

the impacts 

of hazardous 

materials and 

dangerous 

goods. 

Manage, store, handle and dispose 

any hazardous substances and 

dangerous goods in accordance 

with relevant policies, regulations 

and guidelines including the 

Victorian Workcover Authority and 

Australian Standard AS1940 

Storage and Handling of Flammable 

and Combustible Liquids, EPA Best 

Practice Environmental 

Management – Environmental 

Guidelines for Major Construction 

Sites (1996) and EPA Publication 

347 – (Bunding Guidelines). 

Comply with the Performance Criteria. 

Develop and implement methods and management 

systems (including contingency plans) that: 

 Limit the on-site and on-vessel storage and/or use of 

hazardous substances and dangerous goods 

 Manage hazardous materials and dangerous goods to 

avoid environmental damage 

 Install bunds (if appropriate) and take precautions to 

reduce the risk of spills entering the stormwater 

drainage system 

 Seek to contain any spills captured by the stormwater 

drainage system 

 Provide for management of hydrocarbon spills  

Waste - General 

  

  

  Manage 

waste from 

the 

construction 

and operation 

phases of the 

Project 

consistent 

with the 

requirements 

of the 

Government/ 

Minimise waste through the 

adoption of best practice waste 

reduction and disposal procedures 

consistent with the EPA waste 

hierarchy. 

Comply with the Performance Criterion. 

Develop and implement a long term waste minimisation 

and management plan for the construction and operation 

phases of the Project. 

In assessing waste management options, adopt the 

following order of preference: 

 Waste avoidance and/or reduction 

 Waste reuse, recycling and reclamation 

 Waste treatment 
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Timing 

Subject 
D&C  O&M 

Objective  Performance Criteria Performance Requirements 

EPA Waste 

Management 

Policies. 

 Waste disposal 

Remove and otherwise handle any materials containing 

asbestos in accordance with the requirement of all Laws 

and Approvals, including the Occupational Health and 

Safety (Asbestos) Regulations 2003 (Victoria). 

Promote the efficient use and conservation of resources 

as part of the training program for all Associates 

including contractors, subcontractors and operators. 

Site 

Rehabilitation 

  Restore pre-

construction 

land quality 

and uses.  

  

All disturbed land progressively 

reinstated: 

 In the case of the Desalination 

Plant, to the standards agreed 

with the State  

 In the case of all other private 

land directly affected by the 

Project Activities, as agreed with 

private land owner 

 In the case of public land, as 

agreed with the public land 

manager 

Progressively and prior to its disturbance, conduct pre-

construction surveys of the land within 50 metres of the 

Project Area to be disturbed. Develop a rehabilitation 

plan with each private landowner.  

Develop a rehabilitation plan to address as applicable: 

 Site protection and site preparation 

 Planting design including plant densities relative to EVC 

benchmarks  

 Source of planting stock 

 Post-planting maintenance 

Identify areas where there is a risk of subsidence, and 

develop construction approaches to mitigate the risk. 

Where revegetation is to take place, any revegetation 

works in accordance with Native Vegetation, 

Revegetation Planting Standards, DSE (2006). 

Reinstatement works should seek to avoid or minimise 

settlement of backfill along the Transfer Pipeline and 

Power Supply corridors. 

Air Quality - 

Dust 

  

   Protect air 

quality. 
Limit dust emissions. 

Compliance with the State 

Environmental Protection Policy (Air 

Quality Management) and EPA Best 

Practice Environmental 

Management – Environmental 

Guidelines for Major Construction 

Sites (1996). 

Minimise dust impacts on sensitive 

receiver sites. 

Comply with the Performance Criteria. 

Develop and implement methods and management 

systems (including monitoring) to maintain air quality 

during construction consistent with State Environmental 

Protection Policy (Air Quality Management) intervention 

levels for particulates and EPA Best Practice 

Environmental Management – Environmental Guidelines 

for Major Construction Sites (1996). 

  

Air Quality – 

Odour and 

Emissions 

  

  

   Protect air 

quality. 
Limit odour and emissions from 

Desalination Plant operations. 

Compliance with the State 

Environment Protection Policy (Air 

Quality Management) and State 

Environmental Protection Policy 

(A bi t Ai Q lit )

Comply with the Performance Criteria. 

Develop and implement methods and management 

systems consistent with State Environment Protection 

Policy (Air Quality Management) and State Environmental 

Protection Policy (Ambient Air Quality) to limit odour and 

emissions from the operation of the Desalination Plant. 
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Timing 

Subject 
D&C  O&M 

Objective  Performance Criteria Performance Requirements 

(Ambient Air Quality). 

Comply with the EPA Licence for 

the Desalination Plant. 

Monitor and report the effect of Project Activities on air 

quality. 

Airborne Noise 

  

  

  Protect 

neighbourhoo

d amenity. 

Minimise impacts from airborne 

noise. 

During construction, comply with 

TG302/92 for Desalination Plant. 

During construction, comply with 

Section 5 of EPA Publication 480, 

TG302/92 and N3/89 (depending 

on background noise levels) for the 

Transfer Pipeline and Electricity 

Grid Connection and Assets. 

Comply with EPA N3/89 during day 

and evening, and with State 

Environment Protection Policy N1 at 

night-time for Desalination Plant 

operational activities. 

Comply with EPA N3/89 for pipeline 

and power operational activities. 

  

Comply with the Performance Criteria. 

Develop and implement a communication strategy with 

the key stakeholders and the community to manage the 

impacts of construction noise and limit disturbance to 

local amenity. 

Model and report predicted airborne noise levels during 

operation to demonstrate that the design meets the 

Performance Criteria. As part of the modelling and 

reporting exercise, include an assessment of tonality and 

other character adjustments with consideration to the 

relevant provisions of State Environment Protection Policy 

N1. If found present, tonality or character adjustments 

should be eliminated through the detailed design stage. 

Alternatively reduced noise limits, with consideration to 

State Environment Protection Policy N1, may be 

applicable. 

Develop and implement a noise mitigation strategy for 

construction activities. 

Night-time construction works outside the provisions of 

TG302/92 should be subject to a specific noise mitigation 

strategy, through consultation with the EPA, prior to 

commencement of works. 

Monitor and report on airborne noise levels. 

Vibration 

  

  Protect 

buildings 

from 

vibration 

impacts. 

Protect the 

dune system 

from 

vibration. 

Compliance with Section 5.5 of EPA 

Publication 480 – Guidelines for 

Major Construction Sites. 

Minimise damage from vibration 

caused by construction activities 

and Desalination Plant operations. 

  

Comply with Performance Criteria. 

Develop and implement methods and management 

systems to protect buildings from vibration impacts. 

Undertake site investigations, property and land surveys 

and ground and infrastructure condition surveys of 

vibration generation works prior to and after carrying out 

vibration generation works on a case-by-case basis for all 

potentially impacted dwellings. 

During any blasting, undertake a monitoring strategy to 

measure and mitigate ground vibrations in the dune 

system. 

Short-term vibration levels must not exceed 3 – 10 mm/s 

Peak Particle Velocity (frequency dependent limit) at 

Heritage buildings, 5 to 20 mm/s Peak Particle Velocity 

(frequency dependent limit) at rural and residential 

buildings and 20 to 50 mm/s Peak Particle Velocity 
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Timing 

Subject 
D&C  O&M 

Objective  Performance Criteria Performance Requirements 

(frequency dependent limit) at commercial or industrial 

buildings. 

Traffic and 

Transport 

  

  

  Maintain 

public access 

and protect 

safety of road 

users. 

  

Minimise traffic impacts and 

maintain road safety. 

Comply with VicRoads and Council 

requirements during construction 

activities. 

Undertake specified traffic and 

pedestrian infrastructure upgrades 

to provide safe access to the 

Project. 

Comply with Performance Criteria. 

Develop and implement a traffic management strategy 

and systems to address: 

 Communication  

 Incident and emergency management  

 Route specification to avoid sensitive facilities and 

activities 

 Temporary construction site parking  

 Staging works and construction traffic to minimise 

impact on the road network 

 Road closures  

 Site access 

Access to the Desalination Plant site in normal conditions 

shall be via Lower Powlett Road. 

Implement the following infrastructure upgrades to a 

reasonable standard subject to the agreement of 

VicRoads and Bass Coast Shire Council (as relevant): 

 Improvement to Bass Highway and Lower Powlett 

Road intersection 

 Reconstruction of Lower Powlett Road 

Plan and implement a new pathway around the periphery 

of the Desalination Plant site to maintain public access 

around the site for pedestrians, cyclists and equestrian 

activities. 

Provide emergency access to the Desalination Plant site 

from both Mouth of Powlett Road and Lower Powlett 

Road. Provide emergency access for the Mouth of Powlett 

Community from both Mouth of Powlett Road and Lower 

Powlett Road. 

Maintain all weather vehicular access to Williamsons 

Beach Car Park from Lower Powlett Road. 

Greenhouse Gas 

  

  

  Minimise 

greenhouse 

gas 

emissions.  

Energy Efficient Design in 

accordance with Protocol for 

Environmental Management - 

Greenhouse Gas Emissions and 

Energy Efficiency in Industry (EPA 

Victoria), 2006. 

Comply with the Environment and 

Resource Efficiency Plans reporting 

and management requirements

Comply with the Performance Criteria. 

Monitor and report in accordance with the National 

Greenhouse and Energy Reporting (Measurement) 

Systems and Technical Guidelines 2008 v1.0 (Department 

of Water and Climate Change, 2008).  

Demonstrate design, selection of project components and 

consumables minimises Greenhouse Gas Emissions to the 

extent reasonably practicable.  
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Timing 

Subject 
D&C  O&M 

Objective  Performance Criteria Performance Requirements 

and management requirements.  

Coastal 

Coastal 

Processes  

  

  

  Protect 

coastal 

processes.  

Minimise impacts on sand 

movements, wave patterns and 

currents.  

  

Comply with the Performance Criteria. 

Demonstrate through modelling of hydrodynamic 

processes such as tides, currents, winds and sand 

movements, that the Project will have no adverse effect 

on coastal processes.  

Monitor and report the effect of Project Activities on 

coastal processes.  

Detail the measures proposed to address the results of 

the monitoring undertaken to achieve compliance with 

the Performance Criteria. 

Coastal Integrity 

  

  

  Protect the 

physical 

integrity of 

the dune 

system, 

beach and 

intertidal 

zone.  

  

No surface disturbance of the dune 

system, beach and intertidal zone. 

No measurable loss to the integrity 

of the coastal assets including the 

dune system, beach and intertidal 

zone.  

  

Comply with the Performance Criteria. 

Develop and implement methods and management 

systems designed to ensure no adverse effect on the 

dune system, beach and intertidal zone from Project 

Activities including: 

 Induction programs for Project personnel 

 Minimise access outside public access pathways  

Monitor and report the effect of Project Activities on the 

dune system, beach and intertidal zone. 

  

Coastal Flora 

and Fauna 

  

  

  Protect the 

ecological 

values of 

coastal 

habitat. 

No reduction in habitat values for 

significant species. 

Minimise loss of significant species’ 

individuals.  

No removal of coastal vegetation.  

Comply with the Performance Criteria. 

Develop and implement methods and management 

systems designed to ensure no adverse effect on the 

dune system, beach and intertidal zone from Project 

Activities including: 

 Induction programs for Project personnel 

 Implement management measures to minimise access 

of construction personnel to Williamsons Beach and 

foreshore reserve, particularly during Hooded Plover 

breeding season (August to February) 

 Collaborate with Parks Victoria and DSE to achieve 

additional protective measures such as fencing off 

portions of the beach used by nesting Hooded Plovers 

to exclude people, uncontrolled dogs and increased fox 

and cat control 

 Ensure that external lights are kept to a minimum, that 

they are positioned as low to the ground as is 

practicable and that they are shielded to avoid light 

spill upward and toward the foreshore, beach and sea 
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Timing 

Subject 
D&C  O&M 

Objective  Performance Criteria Performance Requirements 

 Implement a program of monitoring the locations and 

breeding success of resident Hooded Plovers along 

Williamsons Beach to measure the impact of Project 

Activities and inform opportunities for mitigation. This 

should continue at least monthly from prior to 

construction until the plant is in routine operation. 

Implement a program of monitoring for the Orange-

bellied Parrot from March to September prior to and 

during construction activities and inform opportunities for 

mitigation.  

Marine 

Marine Flora and 

Fauna – General 

  

  Protect 

marine flora 

and fauna. 

No significant 

impact on 

Bunurong 

Marine 

National Park 

and on the 

protected 

values of 

marine parks.  

Minimise to the extent practicable 

the impacts on marine flora and 

fauna from Project Activities. 

Limit impacts on ecology of high 

relief reef. 

  

Develop, implement and maintain methods and 

management systems to protect marine flora and fauna. 

No construction in the designated areas, which creates a 

long-term impact, presented in Figure PR Sensitivity Area 

– Marine Area, in Technical Appendix 5. 

Trenching is not permitted in the designated areas 

presented in Figure PR Sensitivity Area – Marine Area, in 

Technical Appendix 5. 

Manage any geotechnical investigation program to avoid 

significant impacts on the high relief reef in the 

designated areas and marine fauna in general. 

Any spoil from marine construction to be disposed of in 

accordance with EPA Best Practice Guidelines for 

Dredging and the National Ocean Disposal Guidelines for 

Dredged Material. 

Marine Flora and 

Fauna – Intake 

  

  Minimise 

impacts on 

marine flora 

and fauna 

from intake 

structure. 

Minimise 

impact on 

Bunurong 

Marine 

National Park 

and on the 

protected 

values of 

marine parks.  

Prevent entry of penguins and 

other diving birds into the intake 

structure.  

Limit entrainment of marine biota.  

  

Comply with Performance Criteria. 

Provide an external grill space no greater than 100 mm x 

100 mm or, if the grill space is greater than 100 mm in 

any one direction, then the space should be no greater 

than 50 mm in any other direction. Alternatively 

implement other measures to achieve the Performance 

Criteria. 

Locate and design intake structure: 

 To not significantly affect the beneficial uses 

associated with the designated areas of high relief reef 

and coastal reserve presented in Figure PR Sensitivity 

Area – Marine Area, in Technical Appendix 5 

 To achieve a horizontal velocity of less than 0.15 m/s 

(during still conditions) or any other measure 

demonstrated to achieve the Performance Criteria 

 So that the lowest point of intake area is at least 4 

metres above surrounding seafloor level 
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Timing 

Subject 
D&C  O&M 

Objective  Performance Criteria Performance Requirements 

Demonstrate through hydrodynamic modelling of intake 

structures and behaviour that the Project will limit 

entrainment to meet Performance Criteria. 

Monitor and report on possible effects of entrainment on 

marine biota and demonstrate compliance with the 

relevant Performance Criterion. 

Marine Flora and 

Fauna – Outlet  

  

  Minimise 

impacts on 

marine flora 

and fauna 

from siting 

and operation 

of Outlet 

structure. 

Minimise 

impact on 

Bunurong 

Marine 

National Park 

and on the 

protected 

values of 

marine parks. 

Minimise 

impact on 

ecosystem 

integrity. 

Comply with State Environment 

Protection Policy (Waters of 

Victoria).  

No observable accumulation of 

solid matter or staining on the 

beach. 

Comply with Performance Criteria. 

Meet the requirements of the EPA with regard to the 

Works Approval Application and Discharge Licence.  

Achieve a minimum engineering design dilution target of 

at least 50:1 into the local ambient water column within 

100 metres of the diffuser(s) under all design flow 

conditions.  

Define an area to be approved by the EPA which at its 

boundary achieves not more than 1 psu (or as agreed 

with the EPA) above regional ambient salinity, 95% of 

the time on an annual basis, outside the designated areas 

presented in Figure PR Sensitivity Area – Marine Area, in 

Technical Appendix 5. 

No discoloration of the sea surface visible from land due 

to surface strike of the plume(s). 

Develop and implement a monitoring program to 

demonstrate performance of the Project in operation for 

the protection of beneficial use that will: 

 demonstrate protection of beneficial use outside the 

areas to be approved by EPA 

 assess the extent, magnitude and level of impacts of 

discharge on marine flora and fauna 

 assess the long term impacts of outlet discharge(s) 

 document condition of high relief reef ecosystems 

Demonstrate through modelling that the projected 

operation will meet the Performance Criteria. 

Conduct tracer testing to demonstrate compliance of the 

marine structures with the Performance Criteria.  

Direct Toxicity Assessment (DTA) and water quality 

assessment shall be undertaken to confirm that 

representative concentrate (which contains 

representative chemical additives) meets the 
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Timing 

Subject 
D&C  O&M 

Objective  Performance Criteria Performance Requirements 

requirements of the State Environment Protection Policy 

(Waters of Victoria) environmental quality objectives of 

99% ecosystem protection for largely unmodified aquatic 

ecosystems. 

Marine Amenity 

– Recreational 

  

  

  Minimise 

disruption to 

marine 

recreational 

activities. 

Outside any marine exclusion zone 

(for diving safety) no significant 

impact on diving, surfing, 

recreational fishing or marine 

boating activities. 

Limit disruption to divers outside 

construction exclusion zones 

Comply with the Performance Criteria. 

Develop and implement methods and management and 

systems to minimise disruption to recreational activities. 

Turbidity or colouration impacts from the outlet should 

not be visible from the shoreline. 

Commercial 

Fishing and 

Marine Tourism  

  

  Minimise 

disruption to 

the 

commercial 

fishing 

industry and 

marine 

tourism. 

Minimise restrictions on commercial 

fishing and marine tourism 

activities. 

Comply with the Performance Criterion. 

Develop and implement methods and management 

systems that seek to achieve effective consultation and 

communication with the commercial fishing and marine 

tourism industry in relation to potential restrictions and 

disruptions during construction. 

Marine Pests 

  

  

  Avoid the 

introduction, 

spread and 

establishment 

of marine 

pests. 

Compliance with the 

Commonwealth and State 

legislative requirements for Ballast 

Water. 

  

Comply with the Performance Criterion. 

Develop and implement a marine pest risk management 

and monitoring process (including a process directed to 

addressing the risks of introducing pests by vessels and 

equipment).  

Develop and implement a risk management process 

specifically for limiting risk of abalone disease. 

Underwater 

Noise and 

Vibration – 

Ecological 

  

  Protect 

cetaceans.  

  

Compliance with EPBC Act Policy 

Statement 2.1 - Interaction 

between offshore seismic 

exploration and whales. 

Comply with the Performance Criterion. 

Conduct geophysical survey of Project Activities in 

accordance with the procedures outlined under the EPBC 

Act Policy Statement 2.1 - Interaction between offshore 

seismic exploration and whales. 
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Timing 

Subject 
D&C  O&M 

Objective  Performance Criteria Performance Requirements 

Underwater 

Noise and 

Vibration – 

Marine Diving 

Activities 

  

  Protect 

marine diving 

activities 

from 

underwater 

noise and 

vibration. 

No significant impact outside any 

marine exclusion zone on marine 

diving activities.  

Comply with the Performance Criterion. 

Outside any exclusion zone, minimise exposure of marine 

recreational users to underwater (continuous) noise 

levels greater than 145 dB re 1µPA. 

Develop, implement and maintain methods and 

management systems that ensure effective consultation 

and communication with marine divers in relation to 

marine noise and vibration. 

Marine –

Navigation 

  Protect 

coastal 

access on 

marine 

waters for 

vessels. 

Minimise impact on safe passage of 

non-Project vessels along the 

coast. 

  

Comply with the Performance Criterion. 

Identify and implement any requirements for notifications 

for vessel movements by Marine Safety Victoria. 

 

10.4 Roles and responsibilities 

Fulfilling the responsibilities and accountabilities across all elements of the 

environmental management framework involves the participation of DSE, the 

Project Company and its contractors involved with the Project. The key 

responsibilities are shown in Table 10-3. 

Table 10-3 Environmental management responsibilities 

Organisation Role Key responsibilities 

DSE / State 

Owned Enterprise 

Develop the 

Desalination 

Project 

 Establish the Environmental Management Framework 

 Develop and administer the Performance Requirements 

 Ensure that prior to commencement of work, the Project Company has complied 

with relevant Performance Requirements such as preparing and implementing a 

Project Environmental Management Plan, conducting monitoring and notifying the 

community 

 Review the Project Company’s performance against the Performance 

Requirements and take corrective action as necessary 

 Carry out environmental audits against compliance 

Project Company Implement the 

Desalination 

Project 

 Establish, implement, maintain and improve the Project Environmental 

Management Plan 
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Organisation Role Key responsibilities 

 Implement the Performance Requirements for the Project 

 Engage an independent environmental representative 

 Carry out environmental audits against compliance 

 Liaise with and coordinate relevant agencies for the smooth and efficient delivery 

of the Project 

 Obtain relevant approvals, licences and permits before starting site works 

 Ensure that prior to commencement of work; contractors have complied with 

relevant Performance Requirements such as preparing and implementing an 

environmental management plan 

 Review contractors’ performances against the Performance Requirements and 

take corrective action as necessary 

 Establish and maintain open and effective communications with stakeholders 

 

The State will review the environmental performance of the Project Company 

before awarding the Desalination Project. Site works may not commence until 

the PEMP prepared by the Project Company has been accepted by the State, 

and is consistent with the Project Agreement and any condition of statutory 

approvals. 

The Project Company would be responsible for compliance with environmental 

legislation and the Performance Requirements. This includes providing adequate 

resources, including: 

• resources to establish, implement, maintain and improve the environmental 

management plans, systems and performance 

• staffing for all environmentally-critical roles 

• ongoing verification that environmentally-critical activities are carried out in 

accordance with the Performance Requirements 

• ongoing assurance of competencies 

• promptly fixing environmentally-related deficiencies. 
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Through the Project Agreement, the Project Company will be required to 

nominate a suitably qualified person to serve as an Environmental Management 

Representative. The principal role of the representative would be to report on 

the performance of the PEMP and system.  

The Project Company would be required to ensure that each of its contractors 

has appropriate systems in place to management environmental risks. 

10.5 Environmental management plans for  
Project components 

The Project Agreement requires EMPs to address governance and environmental 

Performance Requirements for the design and construction, and operations 

phases of each Project component. 

Each plan is likely to include the following: 

• an outline of the regulatory framework under which the Project or Project 

component will be undertaken, including a list of required approvals 

• identification of environmental conditions and issues, particularly where 

there are sensitive areas, and potential impacts, including those matters 

described in this EES 

• identification of the environmental issues to be managed and the measures 

to be taken to meet the environmental Performance Requirements 

• timeframes for commencement, carrying out and completion of measures 

• auditing, monitoring and reporting requirements to ensure compliance with 

the environmental requirements. Specific monitoring programs are required 

for the design and construction phase, and operations and maintenance 

phase of the Project 

• environmental risk management assessments and measures 

• a framework and procedures for the management of non-conformances, 

including correction and prevention 

• emergency, incident management and communication procedures 

• a site induction and training plan, to ensure that all Project personnel 

receive the appropriate environmental training. 
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Each plan may address the following management system elements: 

• environmental policy 

• planning and identification of environmental aspects 

• assessment and control of risks 

• objectives, targets and management programs 

• resources, roles, responsibilities and authorities 

• competence, training and awareness 

• documentation 

• control of documents 

• operational control 

• emergency preparedness and response 

• monitoring and measurement 

• performance evaluation, including compliance 

• incident and non-conformity investigation, corrective and preventive action 

• management and control of records 

• auditing 

• management review. 

 

The EMPs for Project Components may address specific environmental aspects, 

as relevant to the nature of the works, including: 

• erosion and sediment control 

• stormwater management 

• archaeological cultural heritage management 

• flora and fauna management 

• pest and weed management 

• noise and vibration management 

• air quality management 

• waste management 

• contaminated soil management 
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• soil and acid sulfate soil management 

• surface water and groundwater management 

• rural design and landscaping 

• traffic management 

• third party infrastructure management 

• hazardous materials management 

• energy management 

• protection of amenity and access to community infrastructure 

• local industry participation. 

10.6 Evaluating environmental outcomes 

The program for evaluation environmental outcomes will include monitoring, 

auditing, reporting and management review of environmental performance. 

10.6.1 Monitoring 

The purpose of environmental performance monitoring is to measure 

conformance with, and the effectiveness of, established environmental limits, 

controls and processes identified in the environmental management plans and in 

accordance with the Performance Requirements. This way, opportunities for 

continual improvement would be identified. The Project environmental 

performance may be monitored by the following mechanisms: 

 Environmental monitoring – monitoring of environmental conditions, 

including background conditions and areas that could be impacted by the 

Project. Environmental monitoring data informs activities which can be 

modified in response. 

 Process monitoring – monitoring of operational activities (e.g. equipment 

tracking, monitoring of discharge quality). Process monitoring data informs 

activities that can be modified in response. 
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 Management performance monitoring – monitoring of the 

implementation and effectiveness of the environmental management 

system (e.g. nature of complaints, number of corrective actions completed). 

Monitoring data informs the overall management of the activities. It does 

not directly inform operational aspects, but may indirectly through the 

management review process. 

10.6.2 Audits 

The EMF will require the establishment of an internal and external program of 

audits, meeting regulatory requirements and international standards during 

construction and operations phases. The nature and frequency of audits will be 

appropriate to the activities in the Project phase and their associated 

environmental risks. 

Audit programs, documented at all levels of the EMF, will include: 

• environmental management system and ISO 14001 audits (where 

appropriate) 

• independent audits by approved auditors 

• specific activity audits. 

 

Audit results and completion of corrective actions arising from audits will be 

documented, reviewed and reported. 

10.6.3 Reports 

DSE, the Project Company and any contractors will implement a program of 

internal reporting. 

Reporting is likely to address: 

• compliance status against approvals, including any WAA requirements 

• applications for approvals, and responses from relevant authorities 
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• implementation and effectiveness of environmental controls and conditions 

relating to design and construction activities and operations and 

maintenance activities 

• details and analysis of environmental monitoring results 

• number and details of any complaints, including summary of main areas 

and issues of complaint, action taken, response given and intended 

strategies to reduce complaints of a similar nature. 

10.6.4 Management review 

An annual review of the EMF and the PEMP during construction and operations 

will be conducted to seek that it: 

• continues to be effective, suitable and adequate over the lifecycle of the 

Project, including during handover from the construction phase to the 

operations phase 

• incorporates all contractual and other legal requirements  

• incorporates all contractual and other legal requirements arising from 

monitoring, auditing, changing construction and operations circumstances 

and the commitment to continual improvement. 

10.7 Stakeholder consultation 

Stakeholder consultation is a significant component of the EMF for the Project. 

Appropriate procedures to ensure open and transparent stakeholder 

consultation will be sought at all levels, filtering down from the EMF to the PEMP 

and through to the Project component EMPs. 

It is proposed that the Project Company will be required by the Project 

Agreement to develop and implement a consultation and communication plan 

that identifies key stakeholders and details strategies for engaging them in the 

Project during construction and operation.  
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11 Conclusion 

11.1 Significance of the Desalination Project 

The Desalination Project is a non-rainfall dependent response to Melbourne’s 

future water needs and the centrepiece of the Government’s Our Water Our 
Future: the Next Stage of the Government’s Water Plan (June 2007). 

Augmentation of Melbourne’s water supply is urgently required to enable its 

water supply system to recover from the extended draw down of storage 

reserves during a decade of drought between 1997 and 2007 and to provide 

reliability of supply over the next 30 years in the context of the shift in 

hydrological conditions observed since 1997, increases in water demand due to 

population growth and the possible future effects of climate change. Without 

the Desalination Project, there is a risk that storage levels would remain below 

the current trigger points for water restrictions until after the end of 2013 and 

that long-term shortage of water would have unacceptable impacts on 

Melbourne, both socially and economically. 

11.2 Critical timeframe 

To meet these needs, the Government has determined that the Project must be 

operational by the end of 2011. The aim of the various water conservation and 

water generation measures adopted in Our Water Our Future is to allow 

Melbourne to move progressively back to low level or no restrictions by the end 

of 2013 and, beyond that, to provide it with long-term water security. 
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From June 2007 when the Melbourne Augmentation Program Seawater 
Desalination Feasibility Study (Melbourne Water 2007) concluded that 

desalination was technically feasible at a number of sites in Victoria and 

provided a means of addressing the unacceptable risk of under-supply from 

rainfall-dependent sources, Government has acted swiftly to promote and 

facilitate the Project, while still subjecting it to assessment under the EE Act and 

meeting the requirements of the EPBC Act. 

As well as being responsive to project delivery timeframes, the approvals 

process – including the EES – is aligned to the commercial process for delivering 

the Project as a Public Private Partnership under the Partnerships Victoria Policy.  

To deliver the Project by end 2011, construction must commence by mid 2009. 

To complete bidder selection and achieve financial close prior to mid 2009, 

Requests for Proposals must be issued concurrently with this EES, with the close 

date set a very short time after the expected completion of the EES/EPBC 

assessment processes. 

11.3 Effects of PPP delivery 

As emphasised throughout this EES, procurement of the Project as a 

Partnerships Victoria PPP has strongly influenced the character of this EES.  

Intensive effort has gone into the formulation of the Reference Project and 

Variations from among the wide range of choices assessed for inclusion. Options 

have been identified that may potentially be of interest to the Project but have 

not been assessed in the EES. Any process for these Options will be determined 

by the Minister for Planning prior to any endorsement by the State for utilisation 

in the Project.  

11.4 Project Description 

The Project Description is the result of an extensive project development 

process. It incorporates indicative details of desalination technology, 

configuration of Marine Structures to achieve appropriate water intake quality 

and concentrate dispersion, methods for management of pre-treatment waste, 

power supply infrastructure, offsets to reduce carbon footprint , and alignment 

and design of the Transfer Pipeline, and Power Supply infrastructure to minimise 

environmental impacts.  
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The Reference Project and Variations were determined giving consideration to 

economic, social and environmental factors. The waste hierarchy was applied to 

the management of wastes in the context of an overall ‘best practice’ balance of 

weighted criteria. Inter-generational equity has been taken into account in 

seeking to maintain and extend the available potable water resource. The 

principle of conservation of biological diversity and ecological integrity is 

reflected in the Project Requirements and the requirement to develop protocols 

for the proper management and mitigation of risks of adverse ecological 

impacts. Finally, the precautionary principle has been adopted in the application 

of the risk assessment and impact assessment methodology which quantify and 

respond to risk in advance of scientific proof of likelihood of impact and in the 

conservatism exercised in preferring technologies that are proven at or near the 

proposed scale, rather than speculative technologies which cannot be relied 

upon the deliver the Project over the longer term. 

11.5 Conclusion of the Impact Assessment 

The conclusions of the impact assessment for each of the Project components 

are set out below. 

11.5.1 Impacts of Marine Structures 

Environmental impacts from construction are predicted to be temporary,  

and the marine environment is likely to readily recover after construction 

activities cease.  

Operation of the Marine Structures is predicted to have some longer-term 

effects on the marine environment, although the impact of both the intake and 

outlet is expected to be detectable only in the vicinity of the Marine Structures. 

The impact of the desalination discharge on the marine environment would be 

restricted to the mixing zone and some shifts in the benthic community 

structure are possible in this area. Removal of some eggs and larvae by the 

intake is the most important ongoing impact of the Project on the marine 

environment, but only a small proportion of larvae are predicted to be removed 

by the intake Monitoring during operation would confirm the expectation that 

any effect on marine communities would be restricted to an area close to the 

Marine Structures.  
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11.5.2 Impacts of the Desalination Plant 

The identified impacts from construction of the Desalination Plant are the 

impacts commonly associated with developments of this size and nature and are 

routinely managed to minimise effects to the environment. Although the project 

is likely to generate some noise, dust and traffic these effects would be 

relatively short term, as they are associated with construction activities.  

The Reference Project demonstrates that siting of the plant can minimise  

effects on native flora and fauna from clearing of vegetation from the site and 

disturbance to identified archaeological sites, and sediment run off in to nearby 

waterways would be mitigated by construction management protocols and 

would be short term. The habitat of sensitive coastal foreshore areas, and more 

vegetated parts of the plant site can be effectively protected through 

implementation of the Performance Requirements. 

Although the Desalination Plant would operate 24 hours a day, noise modelling 

has indicated that the Plant would comply with noise requirements at the site 

boundary. Other operational effects including waste streams and discharge of 

saline concentrate and other chemicals to ocean would be in accordance with 

relevant regulations and EPA requirements. 

11.5.3 Impacts of the Transfer Pipeline 

The Transfer Pipeline corridor and site for the pipeline has been selected to 

minimise environmental impacts, particularly removal of flora and fauna and 

disturbance to waterways. The overall potential disturbances to habitat for 

significant flora and fauna species has been minimised and is not anticipated to 

result in any long term ecological impacts. 

It is likely that earthworks, trenching and disturbance of topsoil would  

cause damage or destruction of some Aboriginal artefacts. A Cultural  

Heritage Management Plan (CHMP) would be implemented to manage any 

potential impacts.  
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Giant Gippsland Earthworms are usually found close to streams or drainage 

channels, usually within 40 metres of the banks. This species is protected  

as a vulnerable species in the EPBC Act (Commonwealth). It is unlikely that 

earthworks during construction of the Transfer Pipeline would affect the Giant 

Gippsland Earthworm, as the Performance Requirements would require 

implementation of management protocols during construction to avoid any 

impact to this species. 

As with construction of the Desalination Plant, construction of the Transfer 

Pipeline is likely to produce some noise and vibration and generate some dust, 

possibly disturbing nearby residents and affecting health and amenity. The 

works and activities may dewater, which may locally lower the groundwater 

table. These impacts are commonly associated with construction projects of this 

kind. Although they are likely to occur, they would be relatively short-lived as 

construction activities would move along the pipeline corridor. Performance 

Requirements would be implemented to minimise the effects of noise, vibration, 

dust and groundwater disturbance.  

The Transfer Pipeline is expected to cause little or no impact on the surrounding 

environment and community during operation. Although there would be some 

operational noise and vibration from the Booster Pump Station, modelling has 

shown that this would be within compliance levels set out in the EPA SEPP-N1 

(Control of Noise from Commerce, Industry and Trade) at nearby  

sensitive receptors.  

11.5.4 Impacts of the Power Supply 

The transmission line is predominantly located within agricultural land, but 

construction works would be temporarily conducted close to some sensitive 

receptors that may be affected by emissions such as noise, vibration and dust. 

Dust concentrations from construction works, vehicle movements and dust 

deposition would be below EPA criteria at distances greater than 150 metres 

from the construction site. Modelling shows that noise levels may occasionally 

be elevated during construction, but the impact on sensitive receptors would 

depend on the intensity and location of activities, type of equipment used, 

existing noise sources, terrain and weather conditions. All of these potential 

impacts during construction would be short-term, with works in any one area 

only lasting approximately four weeks and these potential impacts would be 

managed through the Project Requirements.  
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Potential acid sulfate soils or contaminated soils may be encountered during 

construction. Acid sulfate soils may be encountered along the Powlett River and 

in areas of drained swamp east of Koo Wee Rup. The potential for contaminated 

soils is low as historic land use has predominantly been agricultural and is 

unlikely to give rise to significant contamination. Management of contaminated 

and acid sulfate soils is common in construction projects of this nature and 

would be managed through the implementation of the Performance 

Requirements.  

Rehabilitation of the construction corridors would prevent on going impacts  

and would allow agricultural and other activities to resume (subject to any 

interference to agricultural machinery caused by the presence of power 

transmission poles or towers). No other on going effects are anticipated during 

the operational phase other than the visual presence of the above ground power 

supply infrastructure. There are unlikely to be adverse health effects from EMF 

associated with the electricity transmission line. 

11.6 Project evaluation 

As recommended in the EES Scoping Guidelines, the project has been assessed 

in relation to specific evaluation objectives. The evaluation objectives express 

the desired outcomes for the project covering environmental, social and 

economic aspects. The findings of the assessments in relation to the twelve 

evaluation objectives are summarised below. 

11.6.1 Economic objectives 

Evaluation objective 1 

To avoid or minimise any adverse economic effects, and to facilitate 
beneficial economic outcomes, from establishing a Desalination Plant 
capable of producing up to 150 to 200 GL of water per year near 
Wonthaggi. 

While there may be temporary adverse effects on some livelihoods – in 

particular, commercial fishing and intensive agriculture - as a result of disruption 

during construction of the Project, the longer-term net economic advantages to 

both Melbourne and the region are substantial. 
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During the construction phase, increased consumer demand from a substantial 

new workforce, housing demand and demand for product from local suppliers is 

expected to spur the local economy. In the longer term, a more secure 

electricity supply to the region via the proposed 220 KV northerly grid 

connection would also have flow-on economic benefits and enable other 

businesses to consider relocation. The Project would also incorporate education, 

training and employment opportunities for the local workforce and an on-site 

visitor centre would encourage tourism to the facility.  

In addition to these localised economic benefits, security of water supply is a 

foundational benefit to the broader Melbourne economy. 

11.6.2 Environmental objectives 

Evaluation objective 2 

To ensure that performance criteria for construction and operation of 
Project infrastructure would optimise avoidance, mitigation and 
management of waste streams, consistent with the waste hierarchy 
and protecting beneficial uses. 

The Performance Requirements embody performance criteria for construction 

and operation that would optimise avoidance, mitigation and management of 

waste streams, consistent with the waste hierarchy and protecting beneficial 

uses. Specifically, they reference the beneficial uses identified in the SEPPs and 

require compliance with the SEPPs to protect those uses. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

 11-8 Chapter 11 Conclusion 

A detailed analysis of waste streams from construction and operation has been 

undertaken as part of the EES. Wherever possible, construction spoil would be 

re-used on site. Technologies selected for the Reference Project are designed to 

minimise the generation of waste during operations. The proposal for ocean 

disposal of backwash water from the pre-treatment process carefully balances 

the need to minimise waste streams and greenhouse gas emissions from 

transport to disposal sites with the need to protect the beneficial uses of the 

ocean, and requires that outcomes be strictly monitored to ensure that the 

balance is maintained. Lime, which is a by-product of the reverse osmosis 

process, is intended for re-use for fertiliser and other products. While no other 

re-use and re-cycling opportunities are immediately practicable, these have 

been considered and may subsequently become viable.  

Reporting obligations under EREP would ensure that resource efficiency and 

waste minimisation continue to be reviewed, with the first such review likely  

to occur after the initial 5 years of Project operation. 

Evaluation objective 3 

To ensure optimal energy efficiency and mitigation of greenhouse gas 
emissions associated with construction and operation of the project,  
to minimise overall greenhouse gas emissions consistent with 
applicable policy. 

The energy efficiency measures incorporated into the Project design are detailed 

in Chapter 8 of this volume and are consistent with best practice. Energy 

efficiency is also a project requirement. Greenhouse gas emissions have been 

quantified and assessed in accordance with applicable policy and offsets are to 

be applied to minimise the net greenhouse emissions associated with the 

construction and operation of the Project. In particular, following determination 

that a stand-alone renewable energy electricity source for the Project is not 

practicable, the Performance Requirements require 100 per cent of the non-

renewable energy consumed in operation of the Desalination Plant and Transfer 

Pipeline to be offset by the purchase of Renewable Energy Credits or other 

suitable means. 
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Evaluation objective 4 

To avoid or minimise to the extent practicable adverse effects of 
project construction and operational activities on marine waters and 
inland waterways, water resources and floodway function. 

The Performance Requirements seek to minimise adverse impacts of 

construction and operation on marine waters, inland waterways, water 

resources and floodway function. Construction techniques for the Marine 

Structures would avoid impacts from drilling fluids and promote the retention of 

drilling spoil for off-site disposal. Plumes from offshore construction activities are 

expected to be minimal. Protocols relating to ballast water on construction 

vessels would be observed to minimise the risk of marine pest infestation.  

Construction in the vicinity of inland waterways would be in accordance with 

EPA protocols designed to reduce erosion and sedimentation, and tunnelling 

rather than trenching would be employed for the more sensitive waterways 

(particularly where there are or may be EPBC-listed species). Constraints would 

be placed on the use of the groundwater resource during construction of the 

Desalination Plant to minimise adverse impacts on the groundwater resource. 

Drainage paths from the Plant site to the Powlett River during and after 

earthworks would be specified to ensure that runoff to the Powlett River does 

not affect floodway function or adversely affect water quality in the river. 

Operationally, the Performance Requirements require the saline concentrate to 

rapidly diffuse the waste stream to minimise adverse impacts on marine water 

quality and dependent biota. 

Evaluation objective 5 

To avoid or minimise to the extent practicable adverse effects on 
marine (aquatic) ecosystems associated with the intake of seawater or 
discharge of saline concentrate, including marine construction. 

The Project Requirements require the intake head to minimise entrainment of 

marine biota. A grill on the intake head would ensure that marine mammals 

cannot be entrained. In addition, the intake head is to be located at a distance 

from the high reef to minimise entrainment of larvae. 
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Evaluation objective 6 

To avoid or minimise to the extent practicable adverse effects of 
project construction and operational activities on species and 
ecological communities listed under the Flora and Fauna Guarantee 
Act 1988 or EPBC Act, minimise impacts on other protected wildlife 
and indigenous species and communities, as well as to address 
requirements of the Native Vegetation Management Framework. 

The Performance Requirements require measures to be taken to avoid impacts 

on FFG and EPBC-listed species. This is a generic requirement which is 

accompanied by specific measures such as the need to identify appropriate 

construction techniques to protect ecologically important waterways, to avoid 

disturbance of the coastal dune system and beach, and to watch for whales and 

other vibration-sensitive species when undertaking seismic testing.  

In accordance with Victoria’s Native Vegetation Framework, sensitive EVCs have 

been identified at the Desalination Plant, and along the Transfer Pipeline and 

Northerly grid connection corridor, as areas where native vegetation clearance 

should avoided and native vegetation offsets would be implemented for any 

cleared vegetation, as required by the Framework. 

11.6.3 Social objectives 

Evaluation objective 7 

To avoid or minimise to the extent practicable adverse effects on 
Project construction and operational activities on Aboriginal and post-
settlement cultural heritage, as well as palaeontologic and 
geomorphologic values. 

The Performance Requirements mandate sensitivity to aboriginal heritage and 

sites of scientific significance. The proposed alignments of the Transfer Pipeline 

and Northerly grid connection have had regard to avoiding impacts on 

registered aboriginal heritage sites and sites identified as sensitive in terms of 

their potential to contain aboriginal relics. A Cultural Heritage Management Plan 

is being prepared for the Project in accordance with the Aboriginal Heritage 

Regulations, a draft of which is exhibited with this EES. 
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Evaluation objective 8 

To avoid or minimise to the extent practicable any adverse effects of 
Project construction on the character of significant landscapes, open 
space and recreation values. 

The Performance Requirements require consideration of landscape values and 

minimisation of visual impacts on sensitive landscapes. The height specification 

of RL32 for the Desalination Plant and landscaping objectives for the site are 

designed to minimise adverse effects on the coastal landscape, as viewed from 

the beach and from the north across the coastal plain. The undergrounding of 

the power supply south of the Bass Highway and consideration of poles rather 

than lattice towers is also directed at minimising visual impacts along the 

Northerly grid connection corridor.  

Open space and recreational values are not generally impacted by construction, 

save for unavoidable impacts on recreational fishing, diving, swimming and 

surfing in the area of Williamsons Beach immediately affected by construction 

activity (coinciding with the proposed marine exclusion zone). The Performance 

Requirements require the Project Company to develop a communication 

strategy to minimise these impacts. 

Evaluation objective 9 

To avoid or minimise to the extent practicable adverse effects on 
residents’ and coastal users’ amenity due to noise, dust and related 
off-site effects, during construction and operation of the project. 

The Performance Requirements mandate noise and dust mitigation during 

construction and require a communication strategy to be developed to facilitate 

mutual understanding and lessening of amenity impacts on nearby residents and 

on coastal users. 

Evaluation objective 10 

To avoid or minimise to the extent practicable adverse effects on 
social wellbeing, including the local availability of social infrastructure 
and housing, due to construction and operation of the Desalination 
Plant. 
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Construction of the Plant will require a large workforce of approximately 1000 to 

1350 people. Some of the temporary workforce would require accommodation in 

the area and the Performance Requirement’s require implementation of a 

construction workforce accommodation strategy to minimise any impacts on the 

local accommodation sector. Approximately 245 full-time equivalent workers are 

expected to be employed by the Project from the local labour pool and these 

workers would not require relocation. The project will support local 

procurement, employment and industry participation through the 

implementation of the Performance Requirement’s to develop and implement  

a local industry participation strategy. 

Although property owners and agents would benefit from these market changes, 

a potential price increase could affect existing and potential residents of the 

area. This workforce could also place added pressure on facilities and services. 

However, this temporary increase in demand for services may cause the 

capacity of some services to be supplemented, having a positive long-term 

social outcome. Some of the temporary workforce would require 

accommodation in the area and the Performance Requirements require 

implementation of a construction workforce accommodation strategy to 

minimise any impacts on the local accommodation sector. 

Evaluation objective 11 

To avoid or minimise to the extent practicable adverse effects of 
project construction and operational activities on land uses, tourism, 
marine activities (including commercial and recreational) and physical 
infrastructure. 

Extensive route planning was undertaken for the initial corridor identification for 

the Transfer Pipeline and Northerly grid connection to ‘avoid’ areas, activities 

and infrastructure considered incompatible with the installation and operation  

of the Project infrastructure. Subsequent adjustments have been made to  

the alignments, to the extent practicable, to accommodate land use needs  

and sensitivities.  
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While temporary disturbance to agricultural land uses and marine activities are 

unavoidable during the construction phase, communication strategies would  

be employed to minimise these impacts. In the longer term, the Project is not 

expected to impact significantly on any of the listed matters, although  

some land uses would need to adjust to the continuing presence of Project 

infrastructure and associated easements (for which they would  

be compensated). 

Evaluation objective 12 

To provide a transparent framework, with clear accountability, for 
managing environmental effects and risks associated with the project 
to achieve acceptable outcomes. 

The Environmental Management Framework is set out in Chapter 10 of this 

Volume. The Project Deed would require the Project Company to develop a 

detailed environmental management plan to implement, monitor and audit, 

compliance with the Project Requirements, compliance with the conditions of 

statutory approvals and compliance with environmental legislation. 

11.7 Scope of EES Assessment 

Performance Requirements and Reference Project 

This EES comprehensively assesses the Reference Project and the project 

outcomes as expressed in the Performance Requirements. 

The Reference Project provides an integrated design solution for the 

Desalination Plant and associated infrastructure that minimises effects on the 

receiving environment. It has been benchmarked against the technologies and 

performance of interstate desalination plants to the extent of available 

information, and equals or exceeds their performance in every respect. 

The Performance Requirements will form the contractual obligations in the 

contract between the State and the Project Company. They have been 

formulated based on findings arising from the environmental impact and risk 

assessment process. 
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Variations 

The EES also assesses the following Variations to the Reference Project: 

 Multiple smaller conduits in place of the two large intake/outlet 
tunnels and pipelines laid on the sea floor. This is seen as a technical 

variation that would have no greater net impact on the coastal and marine 

environment than excavating the two larger tunnels. It does not of itself 

affect the intake and outlet technologies. 

 Passive fine screen at intake head. This technical variation attempts  

to screen out more biota at point of intake to minimise screenings at the 

on-shore pre-treatment phase. Its efficacy has been questioned owing to 

marine fouling which is seen as likely to clog the screen and reduce 

seawater intake efficiency. However, as it is intended to deliver the benefits 

by reducing both entrainment and waste, there is a desire to keep this 

Variation within scope. 

 Pipeline diffuser. It is considered that this diffuser arrangement is 

capable of delivering the performance outcomes for the return of 

concentrate to the ocean and therefore is an acceptable Variation to the 

rosette diffuser adopted for the Reference Project.  

 Alternative locations for Marine Structures. As the Project 

Requirements effectively exclude certain locations and require the 

performance outcomes of alternative locations to be demonstrated through 

modelling, the Project Requirements are seen as providing appropriate 

assurance in relation to alternative locations in the marine area immediately 

adjacent to the Desalination Plant. 

 Additional clarification process. Depending on the Project Company’s 

design, additional clarification may be required upstream of the media 

filtration and the pre-treatment process. This may involve Dissolved  

Air Flotation. 

 Membrane filtration. This would be more costly than the media filtration 

proposed for the Reference Project and involves greater consumption, but 

could have benefits in reducing pre-treatment waste. 
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 Adjustments to Transfer Pipeline alignment within the corridor.  
At the detailed design stage there may be a need for adjustments in the 

pipeline alignment to respond to landowner concerns, site specific 

environmental or technical matters. Such adjustments are considered as a 

Variation as the broader corridor has been assessed in this EES. The 

Performance Requirements also identify sensitivity areas which must be 

considered in the event of any alignment adjustments. 

 Adjustments to Northerly grid connection alignment within the 
corridor. Similarly there may be a need for adjustments in the grid 

connection alignment such adjustments are considered as a Variation  

as the broader corridor has been assessed in this EES. 

11.8 Conclusion 

The Desalination Project is crucial infrastructure to secure Melbourne’s water 

supply against the effects of rainfall dependency. The need for such security is 

compelling give decade-long drought, unprecedented population growth and the 

risks associated with climate change. The Government is committed to 

delivering an operational 150 GL plant by the end of 2011 to replenish depleted 

storages and ease water restrictions. A further increment to 200 GL-capacity is 

also to be provided for. 

Most components of the Desalination Project — water transmission pipelines, 

electricity power lines, booster and sub-stations, manufacturing/treatment plant 

are familiar in the Victorian landscape and have relatively predictable 

environmental impacts. These impacts are concentrated in the construction 

phase and lessen during operations, save for ongoing visual or noise or odour 

impacts in some cases.  
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The less familiar elements of the Project are the desalination process, and its 

impacts on the marine environment. However, with several desalination plants 

now operating interstate, the only aspect of the Project that is without 

precedent is its scale. While that scale requires special attention to be given to 

the greenhouse gas implications of the energy (and in particular electricity) 

consumption by the Plant and the need to manage waste streams effectively, 

the Government’s commitment to 100 per cent offset the operational electricity 

consumption by the Plant and Transfer Pipeline and to best practice outcomes 

for waste streams help to address these issues of scale. In addition, these 

aspects of the Project would be subject to ongoing monitoring by the Project 

Company and to continuing regulation through the EPA works approval and 

statutory emissions reporting and accountability. 

Care has been exercised in the selection of technologies for the Reference 

Project and Variations to minimise environmental impacts. These have been 

evaluated against the evaluation criteria, legislative and policy requirements  

and best practice outcomes. The Project is also subject to Performance 

Requirements to ensure that, whatever form of the Project eventuates from the 

PPP process, it would comply with these requirements. The requirements would 

be used to evaluate proposals put forward by the PPP bidder and as a 

compliance tool for contractual performance. 

No long-term or irreversible damage to the environment from the Project has 

been identified by either the risk assessment or the more detailed impact 

assessment. Given the social and economic benefits of a securing Melbourne’s 

future water supply, the Project can properly be regarded as delivering a strong 

community benefit. 
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 References & Terms 1

References & Terms 

Acronyms and Abbreviations 

Acronym/abbreviation Full term 

AAV Aboriginal Affairs Victoria 

ADWG Australian Drinking Water Guidelines 

ANZECC Australian and New Zealand Environment Conservation 

Council 

am antemeridian 

ASS Acid sulphate soils 

AVW Atlas of Victorian Wildlife 

BEP Best Efficiency Point 

CAMBA China-Australia Migratory Bird Agreement 

CAP Coastal Action Plans 

CASA Civil Aviation Safety Authority 

CHMP Cultural Heritage Management Plan 

CHP Combined heat and power 

CM Act Coastal Management Act 1995 (Vic) 

CRSWS Central Region Sustainable Water Strategy 

CSIRO Commonwealth Scientific and Industrial Research 

Organisation 

Cwlth Commonwealth 

CWS clear water storage 

DCC Department of Climate Change 

DEWR Department of Environment and Water Resources 

DO dissolved oxygen 

DPCD Department of Planning and Community Development 

DPI Department of Primary Industries 
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Acronym/abbreviation Full term 

DSE Department of Sustainability and Environment 

EE Act Environment Effects Act 1970 (Vic) 

EES Environment Effects Statement 

EIP Environment Improvement Plan 

EMF Environmental Management Framework 

EMP Environmental Management Plan 

EMS Environmental management systems 

EP Act Environmental Protection Act 1970 (Vic) 

EPA Victoria Environment Protection Authority Victoria 

EPBC Act Environment Protection and Biodiversity Conservation Act 
1999 (Cwlth) 

ERDs energy recovery devices 

ESD ecological sustainable development 

ETS Emissions Trading Scheme 

EVC Ecological Vegetation Class 

FFG Act Flora and Fauna Guarantee Act 1988 (Vic) 

FFS Free Flow Speed 

FIS Flora Information System 

GL gigalitre 

GMCA Geographical Multi-Criteria Analysis 

GTG Gas Turbine Generator 

HRSG Heat Recovery Steam Generator 

HVDC High Voltage Direct Current 

IEG Independent Expert Group 

IMCRA Integrated Marine and Coastal Regionalisation of Australia 

INCA Infrastructure Corridor Assessment 

IPCC Intergovernmental Panel on Climate Change 
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Acronym/abbreviation Full term 

JAMBA Japan-Australia Migratory Bird Agreement 

km kilometre 

kV kilovolt 

LDTV locally derived trigger values 

LOS Levels of Service 

LPPF Local Planning Policy Framework 

m metre 

MAFFRI Marine and Freshwater Fisheries Research Institute 

mm millimetre 

MRET Mandatory Renewable Energy Target 

MW megawatt 

NATA National Association of Testing Authorities  

NEM National Electricity Market 

NEMMCO National Electricity Market Management Company Limited  

NES National Environmental Significance i.e. matters of NES 

NGA National Gas Accounts 

NGERS National Greenhouse and Energy Reporting Scheme 

NOAA National Oceanic and Atmospheric Administration  

(US Department of Commerce) 

NSESD National Strategy for Ecologically Sustainable Development  

OU Odorant Unit 

OUR Odour Emission Rate 

OWOF Our Water Our Future  

P&E Act Planning and Environment Act 1987 (Vic) 

PAO Public Acquisition Overlay 

PAR photosynthetically available radiation 

PCN potato cyst nematode 
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Acronym/abbreviation Full term 

PEMP Project Environmental Management Plan 

pm postmeridian 

PPP Public Private Partnership 

PRs Performance Requirements 

PSC Public Sector Comparator 

PTS permanent threshold shifts 

RAM Range-dependent Acoustic Model 

RE Reciprocating Engines 

REC Renewable Energy Credits 

RFP Request for Proposals 

RO reverse osmosis 

SEACI South Eastern Australian Climate Initiative 

SEC Specific Energy Consumption 

SEPP State Environment Management Plan 

SEPP (AAQ) SEPP (Ambient Air Quality) 

SEPP (AQM) SEPP (Air Quality Management) 

SEPP (WoV) SEPP (Waters of Victoria) 

SPL  solid pressure level 

SPPF State Planning Policy Framework 

STG Steam Turbine Generator 

TBM tunnel-boring machine 

TDS total dissolved solids 

TKN total Kjeldahl nitrogen 

TRG Technical Reference Group 

TSS totally suspended solids 

TTS temporary threshold shifts 

UGB Urban Growth Boundary 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 References & Terms 5

Acronym/abbreviation Full term 

VAF Victorian Aquatic Fauna database 

Vic Victoria 

VRET Victorian Renewable Energy Target 

VSD Variable speed drive 

WAA Works Approval Application 

WAA warm air advection 

WGM Wholesale Gas Market 

WHO World Health Organisation 

WSPA Water Supply Protection Area 
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Glossary 

Term Definition or Context 

Aboriginal quarry An Aboriginal cultural site. Aboriginal quarries provide insight into the fabric of past Aboriginal society, 

e.g. quarried stone was often traded.  

Abstraction  Permanent removal of water from a stream channel. 

Acid sulphate soils Acid sulphate soils are naturally occurring soils that contain elevated levels of metal sulphides. Upon 

exposure to air and water, for example during excavation or drainage, these soils can generate 

sulphuric acid. This acidic runoff can result in acidification of soils, groundwater and surface water.  

Aeolian  A geomorphic process whereby soil-forming material is transported and deposited by wind. 

Landforms generated by the wind, or sediments transported by the wind. 

Alkaline basalts There are two types of basalt: tholeiitic and alkaline. Alkaline basalt has olivine and alkali feldspars  

and no quartz, and is typically found in the ocean floor, and is probably derived from the Earth's 

mantle. Alkaline basalts are generated around 100 km in the mantle whereas tholeiites are generated 

much shallower. 

Alluvium Regolith deposited by stream flow either in confined channels or as floodplains – usually sorted, 

stratified or layered and with variably rounded fragments. 

Analyte The sample being analysed. 

Aquaculture The farming of fish and shellfish in designated zones. 

Aquatic Consisting of, relating to, or being in water; living or growing in, on, or near the water. 

Taking place in or on the water. 

An organism that lives in, on, or near the water. 

Aquifer  A layer of underground sediments that holds water and allows water to flow through it. 

A rock, gravel or sand layer that holds water and through which water can move. 

A geological formation, group of formations, or part of a formation that stores and/or allows 

movement of groundwater. 

Archaeological 

sensitivity 

Archaeological probability ratings refer to the archaeological sensitivity level of a particular area. 

Archaeological site A collection of tools, bones etc. together in a small area that are the product of human activities. 

Archaeology The methodological process by which archaeologists collect information about the location, distribution 

and organisation of past human cultures across an area of land. 

Arenite Any sedimentary rock that consists of sand-sized particles (0.06–2 mm in diameter), irrespective  

of composition. 
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Term Definition or Context 

Argillaceous  Of, relating to, or containing clay or clay minerals. 

Artefact scatter A surface scatter of cultural material. Aboriginal artefact scatters are defined as being the occurrence 

of five or more items of cultural material within an area of about 100 sq. metres (AAV 1993:1j). 

Artefact scatters are often the only physical remains of places where people have lived, camped, 

prepared and eaten meals and worked.  

Asset  Ecological, social, economic, cultural or heritage features considered important and that have been 

identified assessing the risks of the Desalination Project.  

Australian Heritage 

Places Inventory 

Online database that contains summary information about places listed in State, Territory and 

Commonwealth Heritage Registers. 

A-weighted Frequency weighted as specified in Australian Standard 1259-1982 – Sound Level Meters. A-weighting 

applies biases to recorded values so as to make them representative of human hearing response. 

Basal Of, relating to, located at, or forming a base. 

Of primary importance; basic. 

Basal conglomerate A coarse, gravely sandstone or conglomerate forming the lowest member of a series of related strata 

that lie un-conformably on older rocks; records the encroachment of the sea beach on dry land. 

Bathymetry  Seabed form including depth characteristics. 

The underwater equivalent to topography. 

The measurement of the depth of large bodies of water (oceans, seas and lakes). 

The measurement of water depth at various places in a body of water. Also, the information derived 

from such measurements. 

Baxter, Sherwood 

and Yallock 

formations 

Tertiary sediment formations that are constituents of the Westernport Group. Overlying the Tertiary 

deposits are undifferentiated Quaternary sediments consisting of clay, shoestring sands and dune 

sands. 

Bedrock Solid and coherent rock that underlies soil, weathered rock, regolith and thin surface materials (see 

surficial geology). Usually vertically and laterally extensive. 

Benthic Living on or associated with the seabed. 

Benthic infauna Fauna living within the sediments of the seabed. These including burrowing worms, shellfish and 

crustaceans. 

Benthic invertebrates Animals without backbones that live on the seafloor, including bivalve molluscs (shellfish), worms, 

crustaceans and starfish. Includes invertebrates that live within the sediments (infauna) and upon the 

seafloor (epifauna). 

Best practice The combination of techniques, methods, processes or technology used in an industry sector or 

activity that demonstrably minimises the environmental impact of that industry sector or activity. 
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Term Definition or Context 

Biodiversity The variety of all life forms – the different plants, animals and micro-organisms, the genes they 

contain and the ecosystems of which they form a part. 

Biomass The mass of living animal or plant matter in a population of organisms in a particular area. 

Bioregion A geographical area defined by ecological criteria. 

The bioregions and sub-regions are the reporting unit for assessing the status of native ecosystems, 

their protection in the national reserve system and for use in the monitoring and evaluation framework 

in the Australian Government's current Natural Resource Management initiatives. 

Biota All living organisms of a region. 

Biotic Relating to life or living things. 

Bund An underwater structure constructed around a dredged material ground to contain dredged material. 

Calcareous Made of limestone or calcium carbonate. 

Carbonaceous  Of the nature of, or like coal or charcoal. 

Consisting of, or containing carbon. 

Catchment  An area of land where run-off from rainfall goes into one river system. 

Cetaceans Dolphins and whales. 

Chainage The linear distance as measured from a known starting point. 

CityLink A 22-kilometre automated tollway divided into two sections, the Southern and Western Links.  

It connects the Tullamarine Freeway, the West Gate Freeway and the Monash Freeway. 

Coastal heritage sites Heritage sites attached to the coast, such as piers and jetties. 

Colluvium Regolith, unsorted (of mixed size) and angular fragments moved across sloping surfaces by gravity 

and usually water. 

Concentrate Saline waste stream produced as a by-product of the desalination process.  

Concentrate disposal Part of the desalination process; the removal of the salty concentrate that results from the reverse 

osmosis desalination process. 

Concentrate outlet Structure used to discharge concentrate back into the marine environment with diffuser  

structures attached.  

Conservation  The protection, maintenance, management, sustainable use, restoration and enhancement of the 

natural environment. 

Conservation status Refers to the appearance of a taxon on Australian and international conservation lists.  

Contaminants  Substances that, when present in the environment, have the potential to cause adverse  

biological effects. 
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Term Definition or Context 

Contaminated 

land/site 

Contamination of land is often a result of current or historical activities that have taken place at a site, 

or adjacent to it including industry; mining; agriculture; the storage of chemicals, gas, wastes or liquid 

fuel; or contamination from surrounding landfill using contaminated soil.  

Coriolis effect The acceleration of an object caused by rotation in a rotation system. This effect may be seen on a 

large scale in the movement of winds and ocean currents on the rotating earth. It dominates weather 

patterns, producing the clockwise flow observed around low-pressure zones in the Southern 

Hemisphere and the counter-clockwise flow around such zones in the Northern Hemisphere.  

Cretaceous age Geological time period that extended from approximately 145 million years ago to 65 million  

years ago.  

Of or belonging to the geologic time, system of rocks, and sedimentary deposits of the third and last 

period of the Mesozic Era, characterized by the development of flowering plants and ending with the 

sudden extinction of the dinosaurs and many other forms of life. 

Critically endangered 

ecological community 

A threatened ecological community listed in the EPBC Act is critically endangered if it is facing an 

extremely high risk of extinction in the wild in the immediate future. 

Critically endangered 

species 

A threatened native species listed in the EPBC Act is critically endangered if it is facing an extremely 

high risk of extinction in the wild in the immediate future. 

Cross shore Directly parallel to the shore, also known as side shore 

Crustacean  Belonging to a class of arthropod animals having a body covered by a hard shell, including crabs, 

lobsters and shrimp. 

Cultural heritage Places of significance to Aboriginal or non-Aboriginal people because of their historic, scientific, social, 

aesthetic, or other cultural value. Some cultural heritage places are identified and protected under a 

range of legislation. 

Debitage Waste material produced in the process of making prehistoric stone implements. 

Desalination process The process of removing dissolved minerals (i.e. salt) from seawater. 

Process of producing fresh water from saline water.  

Desalination Project The project title for the entire works (apart from preliminary investigation works). The term ‘Project’ 

where used refers to the Desalination Project unless it is clear from the context that it relates to 

another project.  

Dewatering  The process of removing water from a material. 

Diffuser Structure fitted to the concentrate outlet to facilitate rapid mixing and dilution of concentrate back into 

the marine environment. 

Discharge The outflow drainage of aquifer waters. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 10 References & Terms 
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Dispersion  An indicator of sodic soils as it occurs when excessive sodium is present. When water is added, the 

sodium attaches to the clay and forces the clay particles apart. This results in a cloud of clay forming 

around the aggregate. The fine clay particles that have dispersed, clog up the small pores in the soil 

and degrade soil structure as well as restricting root growth and water movement. 

Distal flake In flint working, the distal end of a flake is the one opposite the striking platform. 

Downwelling A downward motion of surface or subsurface water that removes excess mass brought into an area by 

convergent horizontal flow near the surface. See also upwelling. 

Drought Prolonged absence or marked deficiency of precipitation (rain). 

Earthen feature Structures, mounds and rings found at archaeological site; man-made features often evidence of 

aboriginal ceremonies. 

EastLink Victoria’s newest tollway, connecting the Monash, Eastern and Frankston Freeways.  

Ecological 

communities 

Any naturally occurring group of species inhabiting a common environment, interacting with each 

other especially through food relationships and relatively independent of other groups. Ecological 

communities may vary in size, and larger ones may contain smaller ones. In the Environment 
Protection and Biodiversity Conservation Act 1999 they are defined as assemblages of native species 

that inhabit particular areas in nature. 

Ecological Vegetation 

Class 

One or a number of more floristic communities or associations confined to a particular ecological 

setting (e.g. soil type, topography or climate zone) as defined in Victoria’s Native Vegetation 
Management: A Framework for Action. 

Ecologically 

sustainable 

development 

Using, conserving and enhancing the community’s resources so that ecological processes, on which 

life depends, are maintained, and the total quality of life, now and in the future, can be increased. 

Ecology Study of organisms’ relations to one another and to their surroundings. 

Ecosystem  A dynamic complex of plant, animal, fungal, and micro-organism communities and the associated non-

living environment interacting as an ecological unit. 

Effluent  As applied to sewage treatment, wastewater that flows from treatment works. 

Endangered Conservation Status of EVC at a bioregional level:  

E1 – contracted to less than 10% of former range or less than 10% pre-European extent remains. 

E2 – combination of depletion, degradation, current threats and rarity. Is comparable overall to E1: 

 10 to 30% pre-European extent remains and severely degraded over a majority of this area 

 naturally restricted EVC reduced to 30% or less of former range and moderately degraded over a 

majority of this area 

 rare EVC cleared and/or moderately degraded over a majority of former area. 
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Endangered 

ecological community 

A threatened ecological community listed in the EPBC Act is endangered if it is not critically 

endangered but is facing a very high risk of extinction in the wild in the near future. 

Endangered species A native species that is in danger of extinction and whose survival is unlikely if the causal factors 

continue. Included are species whose numbers have been reduced to a critical level or whose habitats 

have been so drastically reduced that the species are deemed to be in danger of extinction. 

A threatened native species listed in the EPBC Act is endangered if it is not critically endangered but is 

facing a very high risk of extinction in the wild in the near future. 

Environment For the purpose of the EES, environment incorporates physical, biological, cultural, economic and 

social aspects. 

Environment effects 

Statement 

A report prepared in accordance with the requirements of the Environment Effects Act 1970 into the 

potential environmental, social and economic effects of a proposal.  

Environment Effects 

Statement Referral 

(EES Referral) 

The document, Ministerial guidelines for assessment of environmental effects under the Environment 
Effects Act 1978, explains how decisions are made about the need for an EES. Proponents may refer 

their proposal to the Minister for Planning, setting out the details of the project and the known or 

potential effects, so that the Minister can determine the need for an EES. This document and its 

supporting technical reports comprise the EES referral for the Desalination Project.  

Environmental 

Significance Overlay 

An overlay is a planning provision, but one which is in addition to the zone provision. Overlays ensure 

that important aspects of the land are recognised (such as areas of significant vegetation or special 

heritage significance). Overlays indicate the type of development and/or protection that may  

be appropriate in that area. When land has more than one important aspect, multiple overlays  

can be used. 

Eocene Of or belonging to the geologic time, rock series, or sedimentary deposits of the second epoch of the 

Tertiary Period, characterized by warm climates and the rise of most modern mammalian families. 

EPBC-listed species Any flora and fauna species on the EPBC Act’s threatened or endangered species list and subsequently 

protected under the Act. 

Erosion The continuing process of landscape development as a smoothing or levelling of the Earth’s surface by 

removal of weathered material. Natural erosion is due only to the forces of nature; accelerated erosion 

occurs as a result of human activities. In each case, the same processes operate and the distinction is 

often only a matter of degree and rate. 

Estuarine  A partially enclosed body of water at the mouth of a river, that is influenced by tides, and where 

freshwater mixes with salt water. 

Estuary The area where river water meets and dilutes salt water of the sea. 

The zone where a river mixes with the sea. 

Fauna The assemblage of animal species within a defined collection or area. 
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Term Definition or Context 

Feasibility Study Refers to the study commission from Melbourne Water and GHD resulting in the publication of 

Seawater Desalination Feasibility Study 2007 

Felspathic sandstone Sandstone containing felspar; felspar is a common mineral occurring in igneous rocks that sometimes 

erodes out and becomes incorporated into sedimentary rocks. Feldspar is the most common mineral in 

the world. 

Ferruginous  Of, containing, or similar to iron.  

Having the colour of iron rust; reddish-brown. 

Flake A stone piece removed from a core by percussion (striking it) or pressure. It is identified by the 

presence of a striking platform and bulb of percussion, not usually found on a naturally shattered 

stone. 

Flint  Tools employed before the use of metals, such as axes, arrows, spears, knives, wedges, etc., which 

were commonly made of flint, but also of other hard stones. 

A massive, somewhat impure variety of quartz, in colour usually of a grey to brown or nearly black, 

breaking with a conchoidal fracture and sharp edge. It is very hard. 

Flocculation  In water and wastewater treatment, the agglomeration or clustering of colloidal and finely divided 

suspended matter after coagulation by gentle stirring by either mechanical or hydraulic means such 

that they can be separated from water or sewage. 

Floodplain The relatively smooth valley floors adjacent to and formed by alluviating rivers subject to overflow 

during flood events. 

A large shallow area of land, lower than an alluvial plain in which streams occasionally overflow their 

banks, causing active erosion and deposition across the plain. 

Lands subject to overflow during floods. Often valuable for their ecological assets. 

Flora The assemblage of plant species within a defined collection or area. 

FFG-listed species Any flora and fauna species on the FFG Act’ listing of taxa and communities of flora and fauna which 

are threatened or potentially threatened.  

Fluvial Relating to or occurring in a river. 

A geomorphic process whereby sediments are transported and deposited by flowing river water. 

Foredune A coastal dune or ridge that is parallel to the shoreline of a large lake or ocean and is stabilized by 

vegetation. 

The larger and more mature dune lying between the incipient dune and the hinddune area. Foredune 

vegetation is characterised by grasses and shrubs. Foredunes provide an essential reserve of sand to 

meet erosion demand during storm conditions. During storm events, the foredune can be eroded back 

to produce a pronounced dune scarp. 

Foreshore reserve A tract of foreshore land set aside for a specific use, conservation or preservation. 
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Geography  The science of the earth and life, especially the description of land, sea, air, and the distribution of 

plant and animal life. 

Geology General term referring to all geological materials including surficial geology, regolith and consolidated 

rock. Includes the composition, age and origin of mineral and non-mineral components and their 

structural characteristics. 

Geomorphology General term referring to the description of topography (form or geometry of the land surface, 

including elevation, slope angle, relative relief, contour configuration and profile form), and an 

assessment of the past and present factors that shape it. Includes determining the influence of rock 

materials and structures and past and present tectonic, climatic and biological processes. 

Geoscience sites Specific objects or an area that includes geological and/or geomorphologic features and/or processes 

of importance in the teaching and research of Earth science. 

Geotechnical An area of civil engineering specialty concerned with geological materials, earth structures and 

foundations. 

Gigalitre (GL) One billion (1 000 000 000) litres. 

Graywacke A rock similar to sandstone but with a significant content of mud/silt; graywackes exhibits poor sorting 

and bedding, characteristic of minor water action. 

Greenhouse effect The warming of the earth’s surface caused by greenhouse gases in the lower atmosphere. These 

gases regulate the earth’s temperature – making it capable of sustaining life – by retaining some of 

the heat that otherwise would radiate back into space. 

Greenhouse gases 

(GHG) 

Gases in the Earth’s atmosphere that absorb and emit infrared radiation. These gases occur through 

both natural and human-influences processes. The major GHG is water vapour. Other primary GHGs 

include carbon dioxide, nitrous oxide, methane, ozone and chlorofluorocarbons. 

Gases in the Earth’s atmosphere that contribute to the greenhouse effect resulting in climate change, 

of which carbon dioxide is the most well known. Also includes methane and CFCs 

(chlorofluorocarbons). 

Groundwater All subsurface water, generally occupying the pores and crevices of rock and soil. 

Habitat The place in which an organism lives; comprising its physical structure, such as reef, sediments or 

water column properties, as well as biological structures, such as the dominant plant types. 

Specific place where a plant or animal lives. 

Herbaceous With the characteristics of an herb; having the texture and colour of a foliage leaf; a plant with no 

persistent woody stem above ground. 

Heritage  Aesthetic, historic, scientific or social value for past, present or future generations. 
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Heritage Overlay An overlay is a planning provision, but one which is in addition to the zone provision. Overlays ensure 

that important aspects of the land are recognised (such as areas of significant vegetation or special 

heritage significance). Overlays indicate the type of development and/or protection that may be 

appropriate in that area. When land has more than one important aspect, multiple overlays can  

be used. 

Hydrodynamic The forces exerted by moving liquids, especially water. 

Hydrodynamic 

processes 

Processes that involve moving water masses, including tides, currents and eddies. 

Hydrogeological Those factors that deal with subsurface waters and related geologic aspects of surface waters. 

Hydrology  The science dealing with surface waters and groundwaters of the Earth; their occurrence, circulation 

and distribution; their chemical and physical properties; and their reaction with the environment. 

Indigenous Existing, growing, or produced naturally in a region. 

Infauna  Animals living within the sediment of the seabed. 

Infiltration The movement of water through the soil surface. Soils with a high infiltration capacity allow more rain 

to enter the soil than those with a low infiltration capacity. Runoff will occur when the rate of rainfall 

exceeds the soil's infiltration capacity. Surface soil structure and texture are important determinants of 

the infiltration capacity of a soil. 

Inlier An area or formation of older rocks surrounded by younger layers. 

Inshore The coastal waters zone adjacent to the coastline within which the majority of small craft operate and 

which is usually within 5 to 10 nautical miles of the coastline. 

Intake water  Seawater that is taken into the Desalination Plant through marine intake structures. 

Intercalated  A body of material inter-bedded or interlaminated with another. 

Interface  The common boundary between two substances such as a water and a solid, water and a gas, or two 

liquids such as water and oil. 

Intertidal  The zone of shore between the high water mark and low water mark. 

Jack-up barge A floating barge that contains a drilling platform and support legs. When in place, the barge and 

drilling platform are raised (jacked up) above the water, resting between the support legs. 

LA90 (Time) The A-weighted sound pressure level that is exceeded for 90 per cent of the time over which a sound 

is measured. This is considered to represent the background noise, e.g. LA90 (15 min) 

Lacustrine  Living or growing in a lake. Material of lakebed origin. 

A geomorphic process whereby soil-forming material is deposited in lakes. 

Larvae  The young of an invertebrate animal that hatches from the egg or is born alive. 
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Least concern  Conservation Status of EVC at a bioregional level: greater than 50 per cent pre-European extent 

remains and subject to little to no degradation over a majority of this area. 

Lithic  Refers to soils in which the B Horizon directly overlies hard rock. 

Longshore Existing on or frequenting the shore; directed along the shore. 

mAHD Groundwater levels given with respect to height above sea-level (i.e. given in mAHD). 

Marine heritage sites Heritage sites on the seabed, such as shipwrecks and navigational aids. 

Marine Structures Used to collectively refer to marine tunnels, seawater intake and concentrate outlet structures. 

Marl A calcareous clay, or impure fine-grained limestone. 

Massive A soil horizon greater than 6 mm in thickness that appears to be coherent or solid and devoid of peds 

(the natural units of soil structure). When displaced, the soil separates into fragments that may be 

crushed into individual particles. 

Matters of National 

Environmental 

Significance 

Aspects of the work of protecting the environment (including heritage places) for which the Australian 

Government is responsible or in which it has an interest. The referral, assessment and approval 

requirements of the Environment Protection and Biodiversity Conservation Act 1999 (Cwlth) help to 

protect seven of the 30 matters. The Australian Government’s interests in the other matters are met 

through other legislation, cooperative approaches with the states and territories, and the delivery of 

programs and funding. 

Melbourne Water Owned by the Victorian Government, it manages Melbourne's water supply catchments, removes and 

treats most of Melbourne's sewage, and manages rivers, creeks, and major drainage systems 

throughout the Port Phillip and Westernport region. 

Membrane distillation A water separation/purification technique, where water is transported between 'hot' and a 'cool' 

streams separated by a hydrophobic membrane. The exchange of water vapour relies on a small 

temperature difference between the two streams. It is an alternative to other conventional methods 

such as reverse osmosis (RO) or simple distillation. 

Microtopography Abrupt changes in surface form in the order vertically of cms to ≥1 metre, e.g. shallow depressions, 

rock outcrop, small steps or benches. 

Migratory species Migratory species are those animals that migrate to Australia and its external territories, or pass 

though or over Australian waters during their annual migrations. Examples of migratory species are 

species of birds (e.g. albatrosses and petrels), mammals (e.g. whales) or reptiles. Migratory species 

listed in the EPBC Act also include any native species identified in an international agreement 

approved by the Minister.  
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Minister’s 

Assessment  

An assessment of the environmental effects of a proposal to determine whether the likely 

environmental effects of a project are acceptable. The Minister’s Assessment considers the EES, public 

submissions and proponent response, any inquiry report, and any other information requested of the 

proponent. 

Miocene  Of or belonging to the geologic time, rock series, or sedimentary deposits of the fourth epoch of the 

Tertiary Period, characterized by the development of grasses and grazing mammals. 

Nanofiltration  Nanofiltration and reverse osmosis typically have filtration equivalent to pores of 0.1 to 1 nm. 

National Trust 

Register 

From its survey and assessment of the natural and cultural environment, the Trust maintains a 

Register of landscapes, townscapes, buildings, industrial sites, cemeteries and other items or places 

that the Trust determines have cultural significance and are worthy of conservation. Currently, there 

are some 12 000 items listed on the Trust’s Register; they are said to be Classified. 

Native vegetation Plants that are indigenous to Victoria, including trees, shrubs, herbs, and grasses.  

Nearshore Where the water is less than 2 m deep at any stage of the tide. 

Net Gain The main goal of Victoria’s Native Vegetation Management: A Framework for action is to achieve  

a reversal, across the entire landscape of the long-term decline in the extent and quality of native 

vegetation, leading to a net gain. Net Gain is achieved when the overall gains in native vegetation  

are greater than overall losses and where individual losses are avoided where possible. 

Noxious weed Declared noxious weeds (DNW) in Victoria are plants that have been proclaimed under the Catchment 
and Land Protection Act 1994 (CALP ACT), which requires landholders to control and eradicate these 

weeds. These plants cause environmental or economic harm or have the potential to cause such 

harm. There are four categories of noxious weeds defined under the CALP Act 1994: State Prohibited, 

Regionally Prohibited, Regionally Controlled and Regionally Restricted. 

Offshore The coastal waters zone seaward of inshore waters. 

Oligocene Of, or belonging to the geologic time, rock series, or sedimentary deposits of the third epoch of the 

Tertiary Period, characterised by further development of modern mammalian fauna, including the rise 

of the true carnivores and their gradual replacement of the creodonts. 

Options Options may potentially be of interest to the Project, but which have not been considered further in 

this EES for technical or commercial reasons or because they did not appear to offer significant 

advantage over the Reference Project. 

Organic litter  All fallen dead plant material on the ground detached from the parent plant that is < 10 cm in 

diameter (includes leaves, twigs and small branches). 

Organic particulate 

material  

Plant and animal residues, or substances made by living organisms. All are based upon carbon 

compounds. 

Outcrop Natural surface exposure of rock material sufficient to determine composition and structure. 
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Outcropping  Subsurface formations that become exposed at the surface. 

Outfall  Outlet of a water body, drain or culvert. 

Overstorey The uppermost, or tree, part of a forest, formed by tree crowns; canopy. 

Paludal  Sediments derived from swampy conditions. 

Pelagic  Referring to the open sea at all depths (pelagic animals live in the open sea and are not limited  

to the ocean bottom). 

Performance 

Requirements (PRs) 

The Performance Requirements govern the Project for EES purposes, and will be the basis of any 

contract with the Project Company. The Performance Requirements set the environmental parameters 

for the Project. 

Permeability  For a rock or an earth material, the ability to transmit fluids; the rate at which liquids pass through  

soil or other materials in a specified direction. 

Permeate  The constituents of a solution or suspension that pass through a filter. 

Pleistocene  Of, belonging to, or designating the geologic time, rock series, and sedimentary deposits of the earlier 

of the two epochs of the Quaternary Period. Also commonly referred to as the Ice Age, a period which 

immediately preceded the Holocene epoch, or about from 2 million years ago to 10 000 years ago. 

PM10 The population of all particles smaller than 10 mm in an aerodynamic equivalent diameter. 

PM2.5 The population of all particles smaller than 2.5 mm in an aerodynamic equivalent diameter. 

Pollution  Any alteration in the character or quality of the environment that renders it unfit or less suited for 

certain uses. The alteration of the physical, chemical, or biological properties of the environment by 

the introduction of any substance that adversely affects any beneficial use.  

Post-contact  The period after first contact between indigenous and non-indigenous individuals or communities.  

Potabilisation Treatment of desalinated water to add alkalinity and make suitable for drinking.  

Potable Water Water suitable for human consumption and compliant with the Australian Drinking Water Guidelines 

and the Victorian Safe Drinking Water Act 2003.  

Potentiometric The apparent equivalence point of a titration at which a relatively large potential change is observed. 

Power Supply One of the four project Components, Power Supply refers to the provision of adequate and reliable 

power to the Project.  

Pre-treatment  Treatment to remove suspended solids and other matter from influent seawater prior to desalination. 

Project Company A commercial organisation appointed by the Victorian Government through a competitive tender 

process to design, construct and operate the Desalination Project. 
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Project components The collective term used to refer to the four features of the Desalination Project: Marine Structures, 

Desalination Plant, Transfer Pipeline and Power Supply. 

Protected Matters 

Search Tool 

An online search tool to generate a report that helps determine whether matters of national 

environmental significance or other matters protected by the EPBC Act are likely to occur in  

an area of interest. 

Quartz  The most common rock-forming mineral. It is made up of silicon dioxide (SiO2).  

Quartzite  A hard metamorphic rock made up of interlocking quartz grains that have been cemented by silica. 

Quaternary age A period consisting of approximately the last 2 million years of earth history, encompassing both the 

Pleistocene and the Holocene epochs. 

QuikSCAT NASA's Quick Scatterometer (QuikSCAT) is a polar orbiting satellite with a 1 800 km wide 

measurement swath on the Earth's surface. Computer modelling of global atmospheric dynamics for 

the purpose of weather forecasting has become an increasingly important tool to meteorologists. 

Scatterometer data, with wide swath coverage, have been shown to significantly improve the forecast 

accuracy of these models. 

Ramsar Also known as the Ramsar Convention (first convened in Ramsar, Iran 1971). It is an 

intergovernmental treaty with global wetland sites designated for inclusion in the list of wetlands  

of international importance. In 2000, Australia had 56 Ramsar sites. 

Recharge The process of water seeping into the ground and refilling the aquifer. 

Reference Design Detailed specifications of an engineering project. It contains the essential elements of the project; 

however, third parties may enhance or modify the original design. 

Reference Project The Reference Project is an integrated response to the Performance Requirements developed by the 

State. It is used in this EES to demonstrate the Project’s feasibility and ability to achieve acceptable 

environmental outcomes. 

Regeneration  1. n. The young re-growth of vegetation following disturbance. 

2. v. Regenerate – to renew the land by natural or artificial means. 

Register of the 

National Estate 

The national inventory of natural and cultural heritage places compiled by the Australian Heritage 

Commission. All places entered in the Register are strictly assessed against publicly available criteria 

outlining national estate values. Following amendments to the Australian Heritage Commission Act 
1975, the Register of the National Estate was frozen on 19 February 2007, which means that no new 

places can be added, or removed. 

Regolith Soil, weathering horizons, and in situ and transported unconsolidated variably cohesive mineral and 

organic material, including beach and dune sand and colluvium and alluvium. 

Remediation  Action to return a landform, vegetation, or water body to as near as original condition as practical. 

Implies making land and water resources useful again after disturbance. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 References & Terms 19

Term Definition or Context 

Remnant vegetation Vegetation remaining after an area has been cleared. 

Reverse osmosis A water treatment process whereby dissolved salts may be separated from water by forcing the water 

through a semi-permeable membrane under high pressure.  

Risk  The chance of something happening that will have an impact; measured in terms of consequences 

and likelihood. 

Risk assessment The assessment of risk arising from a project and its related activities. 

Run-off  The proportion of precipitation that is not immediately absorbed by the soil and thus flows  

across the surface. 

Materials carried by water discharged from land that enters a body of water. 

Saline concentrate The salty waste product of the reverse osmosis desalination process 

Salinity  The total amount of water-soluble salts present in the soil or in a stream. 

Measure of the concentration of dissolved inorganic material in the water. 

San Remo Member Basal sediments within the Strzelecki Group are known as the San Remo Member. 

Scarred tree An Aboriginal cultural site. Aboriginal people removed bark from trees to make canoes, containers  

and shields and to build temporary shelters. Scarred trees provide valuable clues about the use of 

perishable materials. They are often indicators of other Aboriginal cultural sites, such as scatters of 

stone tools and other artefacts. 

Seagrass  Flowering grass-like species that attach to the soft seabed. 

Seawater intake Structure (either tunnel or pipeline) used for drawing seawater to be desalinated.  

Sediment  Solid material (predominantly small particles of sand, silt, rock and vegetable material) that have been 

transported by water and deposited or settled out of suspension. 

Senescent Describing plants or specific ecosystems that are nearing the end of their normal life span. Sometimes 

used to describe lakes or other bodies of water in advanced stages of eutrophication, i.e. nearing 

extinction as a productive lake environment. 

Shale The result of grains of clay having been deposited layer upon layer, compacted by the weight of 

overlying material and cemented together over millions of years to form a hard rock. Shales usually 

show a well-marked layering due to the regular orientation of the clay particles parallel to the surface 

of deposition. 

Shell midden A surface scatter and/or deposit comprised mainly of shell, sometimes containing stone artefacts, 

charcoal, bone and manuports. These site types are normally found in association with coastlines, 

rivers, creeks and swamps – wherever coastal, riverine or estuarine shellfish resources were accessed 

and exploited. 

Shelterbelt  A barrier of trees and shrubs that protects soil and sand from wind and storm and lessens erosion. 
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Silcrete  A conglomerate of sand and gravel cemented by silica. 

Siliceous sands A broad group varying in colour but are characterised by their uniform sand to clayey sand texture, 

deep profiles, massive single-grain structure and the absence of any distinct horizons except for a 

minimal accumulation of organic matter in the A1 horizon, making it slightly darker. This horizon can 

be absent when there is no vegetation to hold it in place. 

Silurian age Geological period within the Palaeozoic Era that spanned from approximately 436 million years  

ago to 405 million years before present. In the late Silurian, upright plants began to appear on land. 

During the Silurian age, much of southern Victoria was covered by shallow and deep seas (referred to 

as Melbourne Trough, Grampians Basin and Buchan Basin) and significant marine sediments were 

deposited.  

Soak  To absorb a liquid through or as if through pores or interstices. 

Soil Used here in the horticultural/biological sense, i.e. a natural body of mineral and organic materials 

often in defined horizons with different properties of colour, texture and composition. (Engineering 

convention is to use the term to apply to any material that can be excavated without explosives  

i.e. regolith.) 

Soil condition An important indicator of the health of the soil and a key to sustainable land management. 

Standpipe  A large vertical pipe into which water is pumped in order to produce a desired pressure. 

Stratification The arrangement of a body of material (water, soil, rock) into two or more horizontal layers of 

differing characteristics, such as temperature, density, etc.  

Strzelecki Group Interbedded non-marine greywackes, mudstones, sandstones, conglomerates, minor coals and 

volcanics. Unit acts as seal for reservoir rocks. 

Subcrop Occurrence of geological material subsurface and determined remotely or by extrapolation from 

outcrop. 

Subsidence  Sinking of a large area of the earth's crust. Typically this may result from the over-pumping of a 

basin's water table and the inability of the soils to re-absorb water from natural or artificial injection. 

Also frequently results from overdrafts of the aquifer and its inability to fully recharge, a process 

termed Aquifer Compaction 

Sub-surface 

investigation 

Below-ground investigation by boring, sampling, and testing the soil strata to establish its 

compressibility, strength, and other characteristics likely to influence a construction project, and 

prepare a subsurface profile and soil report. Also called foundation investigation, soil investigation,  

soil test, or subsurface investigation. 

In archaeology, it is the exploration of an archaeological site using shovels or mechanical equipment.  

Subtidal  Just below the low-tide line. 

Surface run-off Most soil eroded by water is transported down-slope by surface run-off. 
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Surface water All waters whose surface is naturally exposed to the atmosphere, for example, rivers, lakes,  

reservoirs, streams, seas, estuaries, etc., and all springs, wells, or other collectors directly  

influenced by surface water. 

Surficial  Refers to surface sediments, generally unconsolidated. 

Surficial geology Regolith and soil (e.g. alluvium) and including hard rock formations of limited extent and thickness 

(e.g. sand dunes or lava flows). 

Suspended solids Insoluble organic or inorganic particles in water that can be removed by sedimentation or filtration.  

Terracette  A small step-like form developed on the surface of a slumped soil mass along a steep grassy incline. 

Terrain A general term broadly synonymous with landscape and referring to the physical form of the surface, 

but can be combined with scale qualifiers such as component, pattern or province. 

Terrain component A small area of the surface (usually <100 m2) with uniform values of slope angle and shape; it is the 

smallest recognizable area of landscape (apart from micro-topography). 

Terrain pattern  An area with limited geological and topographical variation and a recurring association of topography, 

soil and (natural) vegetation formations. A terrain pattern may have several terrain units. 

Terrain province An area of relatively uniform geology that defines the broad character of the terrain patterns. 

Terrain unit  A single landform of uniform geology and topography made up of repeated terrain components. 

Terrestrial Living or growing on land rather than in water or air. 

Thermal desalination The process of heating saline water, and collecting and condensing the evaporated vapour to produce 

pure water. 

Thermal noise Thermal noise is caused by the random motion of molecules at any temperature above absolute zero 

Kelvin. 

The noise generated by thermal agitation of electrons in a conductor. 

Tholeiitic There are two types of basalt: tholeiitic and alkaline. Tholeiitic basalt is rich in aluminium and low in 

potassium, and is found typically in the ocean floor, and is probably derived from the Earth's mantle. 

Threatened 

ecological 

communities 

The EPBC Act lists threatened ecological communities as: critically endangered; endangered;  

or vulnerable. 

Threatened species Any species that is likely to become an endangered species within the foreseeable future, throughout 

all or a significant part of its range. A species of wildlife or plants listed as ‘threatened’ in a specific Act 

(in this EES, the EPBC Act and/or the FFG Act). 

The EPBC Act lists threatened native species in the following categories: extinct; extinct in the wild; 

critically endangered; endangered; vulnerable; conservation dependent.  
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Term Definition or Context 

TOPEX/Poseidon 

Satellite 

The Ocean Topography Experiment (TOPEX/Poseidon) mission was a collaboration of NASA and the 

Centre National d'Etudes Spatiales (CNES) of France to obtain global measurements of sea-surface 

heights using radar altimetry. It was a core element of the World Ocean Circulation Experiment 

(WOCE), an international study designed to improve understanding of global climate predictions 

conducted in the early 1990s. 

Topography Elevation, relative relief (local height differences) and slope of land surface. 

Total dissolved solids Measure of the dissolved constituents in water (e.g. salt). 

Transfer Pipeline The pipeline that would be constructed for the Project and used to carry desalinated water to the 

Melbourne water supply network.  

Transgressive dunes Dunes advancing landward from the shoreline  

Tributary  A stream that joins another stream or body of water. 

A stream or other body of water, surface or underground, which contributes its water, even though 

intermittently and in small quantities, to another and larger stream or body of water. 

Tunnel boring 

machine 

Used to excavate tunnels with a circular cross section through a variety of rock strata. They can bore 

through hard rock and soft sand. Tunnel boring machines are used as an alternative to drilling and 

blasting methods. Has the advantage of not disturbing surrounding soil and producing a smooth 

tunnel wall. 

Turbidity  The muddiness, cloudiness or milkiness of water. Related to the amount of suspended sediment  

in the water. 

A measure of how ’dirty’ the water is in a stream or lake. The higher the turbidity, the ‘dirtier’ the 

water. 

Unconfined aquifer An aquifer containing water that is not under pressure. An unconfined aquifer made up of loose 

material (such as sand or gravel) that has not undergone lithification (settling). 

Unconsolidated 

sediments 

Sediments that have not been compacted, i.e. silt. 

Understorey  Plants growing beneath the canopy of other plants. Usually refers to grasses and low shrubs  

under a tree or shrub overstorey. 

Upward fining The grain size is decreasing upward in the sandstone core/rock/outcrop; c.f. coarsening upward  

which is the grain size increasing upward. 

Upwelling The rise to the surface of cold, deep ocean waters. 

Variations Variations contemplate other design and management solutions, which also meet the Performance 

Requirements and are within the scope of this EES assessment. 
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Term Definition or Context 

Vascular plant 

species 

Any of various plants, such as the ferns and seed-bearing plants, in which the phloem transports 

sugar and the xylem transports water and salts. 

Vegetation Protection 

Overlay 

An overlay is a planning provision, but one which is in addition to the zone provision. Overlays ensure 

that important aspects of the land are recognised (such as areas of significant vegetation or special 

heritage significance). Overlays indicate the type of development and/or protection that may  

be appropriate in that area. When land has more than one important aspect, multiple overlays  

can be used. 

Victorian Heritage 

Register 

A comprehensive listing of Victoria's most significant historic places, objects and shipwrecks. 

VisJet An interactive computer modelling system that predicts the impact of an effluent discharge into the 

water environment. The model provides 3D flow visualization of the predicted path and mixing of an 

arbitrarily inclined buoyant plume in a moving receiving water, which may be density-stratified. 

Visual amenity The composite of basic terrain, geologic features, hydrologic features, vegetative patterns, and land 

use effects that typify a land unit and influence the visual appeal that the unit may have for visitors. 

Volcaniclastic  Consisting of volcanic fragments or sediments. 

Where volcanic material has been transported and reworked through mechanical action, such as by 

wind or water, these rocks are termed volcaniclastic. 

Vulnerable Conservation Status of EVC at a bioregional level: 

V1 – 10-30% pre-European extent remains. 

V2 – combination of depletion, degradation, current threats and rarity. Is compatible overall to V1: 

 greater than 30% and up to 50% pre-European extent remains and moderately degraded over a 

majority of this area 

 greater than 50% pre-European extent remains and severely degraded over a majority of this area 

 naturally restricted EVC where greater than 30% pre-European extent remains and moderately 

degraded over a majority of this area 

 rare EVC cleared and/or moderately degraded over a minority of former area. 

Vulnerable ecological 

community 

A threatened ecological community listed in the EPBC Act, that is not critically endangered or 

endangered but is facing a high risk of extinction in the wild in the medium-term future. 

Vulnerable species A threatened native species listed in the EPBC Act, that is not critically endangered or endangered but 

is facing a high risk of extinction in the wild in the medium-term future. 

Walhalla Group Undifferentiated marine turbiditic sandstone, siltstone, mudstone, and conglomerate. 

Warm air advection The advection (movement) of warm air into a region. 

Water column The water present in a body of water from surface to seabed. 
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Term Definition or Context 

Water hammer Shock waves in a water distribution network generally caused by high velocity water being shut off 

quickly. 

Water quality A description of the condition of water in the context of one or more beneficial uses. Usually described 

in terms of water quality indicators (such as pH, temperature and concentrations of nutrients or 

contaminants). 

Waterway  A general term for any stream, river or watercourse, either flowing or dry. Also includes artificial cuts, 

canals and channels. 

Wave action The force of a wave against the exposed surfaces of coastline and man-made structures.  

Waves A regular movement on a surface or within a material when energy travels through it. On the surface 

of an ocean or body of water, it is usually in the form of a curving swell or ridge. 

Wetland of 

international 

importance 

See Ramsar 

Wetlands  Inland, standing, shallow bodies of water that may be permanent or temporary, fresh or saline. 

Areas of marsh, fen, peat land or water, whether natural or artificial, permanent or temporary, with 

water that is static or flowing, fresh, brackish or salt, including areas of marine water the depth of 

which at low tide does not exceed six metres. 

A low-lying area of land that is saturated with moisture, especially when regarded as the natural 

habitat of wildlife. Marshes, swamps, and bogs are examples of wetlands.  

Works Approval The construction of a desalination plant requires works approval issued by the Environment Protection 

Authority in accordance with the Environment Protection Act 1970 (Vic). 

Yield  The quantity of water that a storage or aquifer produces. 

Zone  A zone is a planning provision. Zones reflect the primary character of land (such as residential, 

industrial or rural) and indicate the type of use and development that may be appropriate in that zone. 
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