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26 Effects on physical environment 
This section summarises the impact assessment outcomes for key impacts with the potential to 
affect the physical environment, including in relation to: 

• Contaminated soil and spoil management  

• Groundwater 

• Ground movement 

• Surface water  

• Ecology. 

26.1 Contaminated soil and spoil management  
A contaminated soil and spoil management impact assessment has been prepared and is 
provided in Technical Report B Contaminated soil and spoil management. This section 
summarises the outcomes of the assessment in relation to key impacts. 

26.1.1 Overview 
Soil contamination occurs where hazardous chemicals are present and, under certain 
conditions, the concentrations may be harmful to human health and the environment. 
Contamination can occur in a variety of forms, but often comprises inorganic compounds such 
as metals and asbestos or organic compounds such as petroleum hydrocarbons. 

Industrial use of many sites within or adjacent to the port, CityLink and city connections 
component, as well as historical infilling, has resulted in areas of soil and groundwater 
contamination. Naturally occurring acid sulphate soils may also be present along the alignment, 
potentially posing risks to human health and the environment.  

Key structures for the port, CityLink and city connections component include bridge and ramp 
crossings of the Maribyrnong River and Moonee Ponds Creek, and an elevated roadway along 
Footscray Road with connections to CityLink and extension of Wurundjeri Way. The elevated 
roadway would include deep piles founded on bedrock to support the structure. 
Earthworks would also be required for ramp structures, excavation of river banks to increase 
flood storage and widening of roadways.  

It is estimated that construction of the port, CityLink and city connections component would 
generate approximately 140,000 cubic metres of spoil. This volume would make up a small 
proportion of the total spoil generated from the project (approximately two million cubic metres). 
An assessment of existing disposal facilities indicated there would be sufficient capacity to 
dispose of all spoil generated from construction works. There are also options to reuse and/or 
treat contaminated construction spoil, as outlined in Chapter 5 Project description. 

Key contamination sources that would pose potential risks to public health and the environment 
are associated with the following: 

• Historical filling (deposition of anthropogenic fill and waste to reclaim land) 

• Former and current railyards 

• Contaminated sediments from within the banks of Moonee Ponds Creek and Maribyrnong River 

• Acid sulphate soils. 
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Additionally, accidental spills or leaks of hazardous substances during works for the project 
have the potential to adversely impact human health and the environment by contaminating soil 
that comes into contact with the hazardous substances. 

Contaminated spoil generated from construction works would be assessed and managed in 
accordance with the Environment Protection Act and relevant policies and regulations including 
SEPP (Prevention and Management of Contaminated Land), Environment Protection (Industrial 
Waste Resource) Regulations and Industrial Waste Management Policy (Waste Acid Sulphate 
Soils) (IWMP WASS). Controls to manage or mitigate the potential impacts associated with 
contaminated spoil, such as requirements for storage, handling, transport and disposal, would 
be covered in the CEMP prepared by Project Co and implemented during construction. 

Additional investigations would be undertaken as part of the detailed design process, to better 
understand the risks posed by contaminated soils. The assessment of impacts associated with 
contaminated soil and spoil management is linked to other impact assessments, including 
groundwater (refer to section 26.2), ground movement (section 26.3), surface water (section 
26.4), air quality (section 27.1) and traffic and transport (section 25). 

26.1.2 EES evaluation objective 
The Scoping Requirements for the EES include the following evaluation objective that is 
relevant to contaminated soil and spoil management: 

• Waste management – to manage excavated spoil and other waste streams generated by 
the project in accordance with the waste hierarchy and relevant best practice principles. 

The evaluation objective for hydrology and water quality is also relevant: 

• Hydrology and water quality – to avoid or minimise adverse effects on surface water and 
groundwater quality and hydrology in particular resulting from the disturbance of 
contaminated or acid-forming materials, and to maintain functions and values of 
floodplain environments. 

Consistent with these evaluation objectives, the assessment of potential impacts has focused 
on management of excavated spoil and associated waste streams, minimisation of risk of 
groundwater acidification, temporary stockpiling and transporting material away from work sites, 
and off-site treatment and reuse or disposal.  

Waste management and the application of the waste hierarchy are addressed in section 5.10 
(waste and spoil management) of Chapter 5 Project description. Contamination of groundwater 
contamination resulting from disturbance of contaminated soil is addressed in section 26.2 
(groundwater). Contamination of surface water resulting from disturbance of contaminated soil 
is addressed in section 26.4 (surface water). Contamination of air quality resulting from 
disturbance of contaminated soil is addressed in section 27.1 (air quality) and section 27.4 
(human health). 

26.1.3 Impact assessment methodology 
Technical Report B Contaminated soil and spoil management provides full details of the 
methodology used to assess the impacts associated with contamination and spoil management, 
which included: 

• Establishing a study area for potential contamination issues comprising an area extending 
200 metres each side of the project alignment 

• Conducting an initial desktop review of information available from databases, reports and 
previous investigations relevant to the study area to identify potential contamination issues 
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• Carrying out targeted field investigations in areas affected by construction and operation of 
the project 

• Based on desktop and field investigations, assessing the likelihood of occurrence of 
contaminated soil or acid sulphate soils based on desktop and field investigations 

• Conducting a risk assessment consistent with the process detailed in Chapter 4 
Environment Effects Statement assessment framework to identify potential impact pathways 
for key project activities and identify standard controls that may be applied to mitigate 
potential impacts 

• Engaging with relevant regulatory and other stakeholders 

• Assessing impacts for both construction and operation of the project, taking into account 
identified controls 

• Identifying risks that require additional or modified measures to be taken (and incorporated 
within the EPRs) 

• Determining the residual risks associated with construction and operation of the project with the 
implementation of the EPRs. 

Key legislation and policy that guided the impact assessment is detailed in Attachment I 
Legislation and policy. 

26.1.4 Existing conditions 
A combination of geological conditions and historic industrial and manufacturing land uses 
means that a number of potentially contaminated sites are present within and around the port, 
CityLink and city connections component. 

Geological conditions 
The port, CityLink and city connections component is underlain by the following geological units: 

• Fill – variable made ground where the natural soil profile has been altered by placing 
material on top of the soil or by excavating or reworking soil and depositing imported 
materials, such as road making materials 

• Quaternary Yarra Delta Group Sediments (including): 

• Coode Island Silt (Qhi) 

• Fishermans Bend Silt (Qpf1) 

• Moray Street Gravel (Qpg) 

• Older Volcanics Basalt (Tvo) 

• Werribee Formation (Tew) 

• Silurian Melbourne Formation – Siltstone (Sud). 

The area has been extensively filled and lies within what was once known as the West 
Melbourne Swamp (or Batman’s Swamp). This part of the study area was traditionally used as a 
dumping group for night soil, dredged channel silt and other waste during the early period of 
Melbourne’s settlement and development.  

The soils and geological profile beneath and around the port, CityLink and city connections 
component is discussed further in section 26.3 (ground movement). 
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Potential contamination sources  
Desktop and targeted field investigations were carried out to identify areas of potential 
contamination that may be encountered during construction of the port, CityLink and city 
connections component. A summary of potential contamination sources within and around the 
footprint of the component works is provided in Table 26–1. The location of potential 
contamination sources is presented in Figure 26-1. 

Table 26–1 Port, CityLink and city connections – summary of potential contamination sources 

Area of the port, CityLink and 
city connections component Potential sources of contamination 

Footscray Road area Within the project footprint: 
• Former West Melbourne Swamp extensively reclaimed and filled with 

night soil, abattoir waste and industrial waste including waste from 
the West Melbourne Gasworks 

• Freight yards, a service station, refrigeration, shipping container area, 
briquette depot, milling and timber storage 

• Contaminated sediments within the Maribyrnong River and Moonee 
Ponds Creek. 

Around the project footprint: 
• Filling of the former West Melbourne Swamp 
• Former terminals facility at Coode Island. 

South Dynon area Within the project footprint: 
• Filling of the former West Melbourne Swamp 
• Historic operations of the South Dynon Railyards and the presence of 

contaminated groundwater. 

Around the project footprint: 
• Filling of the former West Melbourne Swamp 
• Historic operations of the South Dynon Railyards and the presence of 

contaminated groundwater. 

Docklands area Within the project footprint: 
• Former industrial facilities, gasworks and railyards 
• Filling low lying areas with industrial waste (such as 

gasworks waste). 

Around the project footprint: 
• Railyards and operational storage facilities, industrial buildings 
• Former industrial properties subject to extensive investigation as part 

of Statutory Environmental Audits and the presence of a number of 
known contaminated sites. 
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Figure 26-1 Overview of potential land contamination areas – port, CityLink and 
city connections 

 

 

Acid sulphate soils 
Acid sulphate soil or rock contains higher concentrations of iron sulphides or the products of 
sulphide oxidisation. Acid sulphate soils are stable when left undisturbed. When disturbed, the 
sulphides within the soil can come into contact with oxygen, break down and generate sulphuric 
acid. If not managed appropriately, waste acid sulphate soil and acidic wastewater may pose a 
risk to human health, buildings and structures, and the environment.* 

                                                 
* Further information about acid sulphate soils is provided in section 12.1.4 of Volume 2 West Gate 

Freeway and in Technical Report B Contaminated soil and spoil management. 
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Based on the geology within the port, CityLink and city connections component, and acid 
sulphate maps published by the Victorian Government and CSIRO, acid sulphate material is 
likely to be present in the following geological units (refer to Figure 26-2): 

• Coode Island Silt 

• Fishermans Bend Silt 

• Moray Street Gravels 

• Werribee Formation 

• Melbourne Formation. 

Acid sulphate soils may also be located in areas of historical filling (made land). 

Figure 26-2 Acid sulphate potential – Port, CityLink and city connections component 

 

 

Asbestos 
A review of historical development in the region and available contamination investigations has 
identified a risk of asbestos or asbestos containing materials being present in areas that have 
been historically filled or affected by activities such as demolition or disposal of waste. Refer to 
Table 26–1 for a list of areas known to have been historically filled.  
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26.1.5 Construction impact assessment 
Key impacts identified for the construction phase of the port, CityLink and city connections 
component in relation to contaminated soil and spoil management are outlined in the 
table below. 

Table 26–2 Risk table – Construction 

Risk ID Activity 
Potential impact pathway 
(P= planned, R = risk event) P/R 

Initial risk 
rating  

Residual 
risk rating 

CSR12 Earthworks  Excavation, stockpiling, transport and 
disposal of contaminated spoil 
(including ground gases and asbestos 
containing materials) and acid sulphate 
soil and rock; leading to potential risks 
to public health and the environment 

R Medium Low 

CSR13 Earthworks  Potential impacts posed by loss of 
containment of chemicals that are 
stored and used on-site, such as fuels, 
leading to potential risks to public health 
and the environment 

R Medium Medium 

CSR14 Construction of 
bridges over the 
Maribyrnong River, 
Moonee Ponds Creek 
and associated civil 
infrastructure works 

Excavation, stockpiling, transport and 
disposal of contaminated spoil derived 
from the sediments of the Maribyrnong 
River and acid sulphate soil; leading to 
potential risks to public health and the 
environment 

R Medium Low 

CSR15 Construction of the 
twin viaducts and the 
shared use path and 
associated civil 
infrastructure works  

Excavation, stockpiling, transport and 
disposal of contaminated spoil 
(including ground gases and asbestos 
containing materials) and acid sulphate 
soil and rock; leading to potential risks 
to public health and the environment 

R Medium Low 

CSR16 Construction of the 
new city connections 
and associated civil 
infrastructure works 

Excavation, stockpiling, transport and 
disposal of contaminated spoil from 
VicTrack land (including ground gases 
and asbestos containing materials) and 
acid sulphate soil and rock; leading to 
potential risks to public health and the 
environment 

R Medium Low 

 

Risks to human health and the environment due to exposure 
to contamination (risks CSR12, CSR14, CSR15 and CSR16) 
The assessment of contaminated soil and spoil management considered two different risk 
pathways: risks to human health and risks to the environment. The impact pathways for human 
health include exposure to contaminants through: 

• Exposure to contaminated soil and water, contaminated dust, or vapour 

• Offensive odours. 

Risks to the environment could occur via disturbance of contaminated soil resulting in: 

• Impacts to groundwater quality 

• Impacts to waterway quality 



Chapter 26 

26-8 West Gate Tunnel Project | Environment Effects Statement 

• Impacts to air quality  

• Impacts to current and future uses of land. 

Known and potential sources of contamination that may pose a risk to human health and the 
environment during construction have been identified within and in close proximity to the 
proposed project works. Should earthworks required for the project involve the disturbance of 
contaminated soil or groundwater, the exposure pathways listed above could be realised. 
As most of the port, CityLink and city connections component would be constructed above 
grade, earthworks are not widespread and excavations are proposed only at localised areas 
associated with ramp and pile structures. Where disturbance of contaminated soil occurs, 
potential impacts would be controlled at the source, minimising impacts associated with the 
identified risk pathways. 

Sources of contamination 

The known and potential sources of contamination that may be encountered during earthworks 
are summarised in Table 26–3. 

Table 26–3 Potential to encounter contamination during construction of the port, CityLink and 
city connections component 

Area Potential to encounter contamination 

Maribyrnong River and 
Moonee Ponds Creek 
crossings 

Disturbance of sediments during construction of the bridge piers and excavation 
of river banks for additional flood storage may result in the generation of low 
volumes of spoil containing acid sulphate soil or contaminated soil from the 
former West Melbourne and Footscray swamp areas. 

Footscray Road area Construction of piles for the elevated roadway would be likely to encounter 
material used for fill of the former West Melbourne swamp and the margins of 
the former Yarra River alignment. The fill is known to contain contaminated soil 
and acid sulphate soils. The underlying soil is known to also contain acid 
sulphate soils. Some of the fill is known to include gas works waste, which can 
be odorous when disturbed. 
Construction of the MacKenzie Road ramps would involve either driven or cast-
in situ piling and surface excavations. These works may encounter soil 
contaminated by hydrocarbons and chemicals used in historic firefighting foams 
due to a historic fire at the former Coode Island chemical storage facility. 

South Dynon area Construction of piles for the elevated roadway and ramp structures may 
encounter the former West Melbourne swamp and contamination identified 
within the South Dynon Railyards. The fill has been identified as containing 
contaminated soil and acid sulphate soil. Some of the fill is known to include gas 
works waste, which can be odorous when disturbed. Works in this area would 
be likely to generate minimal spoil requiring management. 

Docklands area Construction in the Docklands area would involve surface earthworks and may 
involve deeper foundations associated with the widening of Wurundjeri Way. 
The fill in the area is known to contain contaminated soil and may also contain 
acid sulphate soil. The underlying Coode Island Silt is an acid sulphate soil. 
Minimal spoil is likely to be generated that would require management. 

 

To supplement the information presented in the existing conditions, further targeted site 
investigations would be conducted by Project Co during the detailed design phase. 
These investigations would involve collection and testing of representative samples from 
investigation locations such as boreholes and test pits to refine spoil categories and volumes. 
The investigations would be carried out in accordance with relevant EPA Victoria guidelines and 
with national standards such as the National Environmental Protection Measure for Assessment 
of Site Contamination and Australian Standards 4482 Parts 1 and 2: guide to investigation and 
sampling of sites with potentially contaminated soil.  
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Sampling and testing of potential contaminated soil would also be carried out during the 
construction phase including characterising of spoil generated from construction activities prior 
to reuse or disposal. 

Spoil volumes and classification 

Total spoil and waste volumes for the ports, CityLink and city connections component have 
been estimated at around 140,000 cubic metres. Spoil would be generated from: 

• Construction of piles and pile caps 

• Widening of river banks for additional flood storage 

• Construction and widening of roadways associated with the city connections. 

Once excavated, waste soil would categorised based on the characteristics of the spoil. 
This includes prescribed industrial waste (PIW), ‘clean fill’ (also referred to as ‘fill material’) and 
acid sulphate soils. ‘Clean fill’ is non-hazardous fill material that may include soil, rock and 
stone. Soils with contaminant concentrations that exceed the ‘clean fill’ criteria are classified as 
one of three PIW categories. The Environment Protection (Industrial Waste Resource) 
Regulations 2009 govern the management of PIW: 

• Category A soils (the highest class of hazardous waste) cannot be disposed of to landfill 
without being treated. Management options for these wastes are on-site remediation, off-site 
remediation or storage pending the availability of treatment 

• Category B and C soils can only be disposed of at licensed landfill facilities. Management 
options for these wastes are on-site remediation, off-site remediation or disposal to a 
licensed facility. 

Clean fill material does not require disposal at a licensed landfill. 

Where acid sulphate soils are encountered, the Industrial Waste Management Policy (Waste 
Acid Sulphate Soils) (IWMP WASS) establishes the statutory framework for the identification, 
assessment and management of Waste Acid Sulphate Soils (WASS). 

Preliminary investigation data and information provided by Project Co indicates that 
approximately 60 percent of spoil would be classified as ‘fill material’. Approximately 25 per cent 
of spoil is estimated to be classified as Category C PIW. Minor quantities (up to 15 per cent) of 
Category B PIW, WASS and ‘solid inert’ waste* may also be encountered. It is expected that 
one per cent of spoil generated has the potential to be Category A PIW. An assessment of 
existing disposal facilities indicated there would be sufficient capacity to dispose of the 
generated spoil. 

Management of spoil 

Potential impacts associated with contaminated soil and spoil management during construction 
of the port, CityLink and city connections component would include: 

• Public exposure to unacceptable contamination levels, odour, suspected asbestos-
containing materials and spoil that has the potential to generate acidic waste water 

• Potential risk to public health and the environment from the storage and transport of 
excavated contaminated spoil. 

                                                 
* Solid inert waste is hard waste arising from construction and demolition activities that has negligible 

activity or effect on the environment. Solid inert waste includes bricks, concrete, tiles, ceramics and steel. 
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EPRs have been developed for contaminated soil and spoil management. The above risks to 
public health and the environment and corresponding EPRs are discussed below. 

Contaminated soil 

The potential impacts of encountering contaminated soil would be managed by standard 
controls including compliance with environmental laws, regulations and guidelines (EPR 
reference CSP1) and implementing a CEMP (EPR reference CSP2).  

The CEMP would provide for a detailed assessment to be undertaken prior to any excavation of 
potentially contaminated areas to identify location, types and extent of contaminated land and 
properties, and assess the potential impact for human health and environmental risk. 
This information would enable Project Co to develop an informed sampling and testing 
procedure, and a contamination and spoil management program for incorporation within the 
CEMP. Methods used for contaminated soil and spoil management, including stockpile 
management, would be developed in consultation with EPA Victoria (EPR reference CSP2). 

The CEMP must also include, but would not be limited to, procedures for the following: 

• Characterising soil prior to disposal or reuse 

• Identifying suitably licensed facilities for the disposal of potentially contaminated soil 

• Management of dust and stormwater run-off from stockpiled materials 

• Management of odours during the excavation, stockpiling and transportation of 
contaminated material. 

Upon completion, the port, CityLink and city connections component would include areas 
accessible by the public, such as bike paths and open spaces. Project Co would assess these 
areas during construction to identify any potential existing contamination and undertake 
remediation where required. This would minimise risks to the health of the public from exposure 
to contaminated soil during the operation phase (EPR reference CSP2).  

Implementing the procedures within the CEMP would mitigate the potential risks associated with 
disturbance of contaminated soil to a low level, presenting a negligible risk to human health and 
the environment. 

Odour 

Offensive odours would be required to be managed in accordance with the CEMP (EPR 
reference CSP2 and CSP4) developed by Project Co. If odour is found to be a problem, 
appropriate mitigation measures would be implemented and monitored for their effectiveness, 
such as minimising the working surface area during excavations and immediately covering with 
clean fill. These measures would reduce the likelihood of exposure to offensive odours, 
resulting in a low residual risk to public health and the environment. 

Further assessment of odour impacts on air quality resulting from disturbance of contaminated 
material is addressed in section 20.1 (air quality). 
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Acid sulphate soils 

Acid sulphate soils may be encountered during construction and would require appropriate 
handling and disposal to a facility with an EPA Victoria approved management plan or license. 
Project Co would be required to undertake an acid sulphate soils risk identification process in 
accordance with the relevant EPA publications, Victorian Best Practice Guidelines for Assessing 
and Managing Coastal Acid Sulphate Soil and Victorian Coastal Acid Sulphate Soil Strategy 
(EPR reference CSP3). This would clarify the volumes of acid sulphate soils likely to be 
encountered and enable appropriate management measures to be put in place. Acid sulphate 
soils have the potential to be encountered during construction of the port, CityLink and city 
connections component, particularly during deeper excavations for the installation of piers and 
piles and excavation of river banks for additional flood storage. Specific mitigation and 
management measures would be developed and implemented to manage acid sulphate soil 
risks during construction in these areas.  

These measures would be developed in accordance with EPA Victoria’s Industrial Waste 
Resource Guidelines (IWRG) 2009, EPA Publication 655.1 Acid Sulfate Soil and Rock 2009 
and the Victorian Best Practice Guidelines for Assessing and Managing Coastal Acid Sulfate 
Soil (EPR reference CSP3). Measures would include bunding and runoff management around 
soil stockpiles, testing and characterisation of soils, minimisation of exposure of acid sulphate 
soils or potential acid sulphate soils to the atmosphere, and pH adjustment/treatment of soils 
where required.  

The estimated volumes of acid sulphate spoil would form a very small proportion (up to four per 
cent) of the overall spoil generated from the port, CityLink and city connections component 
excavations and would be managed appropriately with the controls identified in the EPRs. 

Asbestos 

There is the potential for asbestos containing materials to be encountered during construction of 
the port, CityLink and city connections component, particularly in filled areas. 
Additional investigations by Project Co would confirm the presence of soil containing asbestos 
and the information would be used to develop management strategies in accordance with the 
WorkSafe Occupational Health and Safety Regulations 2007 (Asbestos) (EPR reference CSP1 
and CSP2). These regulations include a legal obligation to prevent, so far as reasonably 
practicable, exposure to persons from asbestos and to appropriately manage asbestos 
containing materials (ACMs).  

The CEMP prepared by Project Co would include an asbestos management strategy, which 
would document the presence of residual asbestos in soils, outline procedures to be followed 
for the avoidance, management and removal of asbestos and establish protocols for informing 
management of asbestos-related health and safety risks during construction activities. 
The CEMP would also require Project Co to minimise cut and cover construction techniques in 
areas containing asbestos contamination (EPR reference CSP2). 

Implementing these measures would mitigate the risks to a low level and make it unlikely that 
human health and the environment would be impacted by asbestos during the construction of 
the port, CityLink and city connections component. 



Chapter 26 

26-12 West Gate Tunnel Project | Environment Effects Statement 

Transport and disposal  

In accordance with the ‘waste hierarchy’, steps would be taken to avoid, reuse, recycle or treat, 
or contain spoil before considering disposal. Should contaminated spoil be reused in areas 
within the project boundary, appropriate assessment would be required to prevent exposure 
risks to public health and the environment. Possible options that may be used by Project Co to 
reuse and treat spoil generated during construction of the ports, CityLink and city connections 
component are described in Technical Report B Contaminated soil and spoil management. 

EPA Victoria has established specific requirements to manage the transport of PIW. 
Transport and disposal of PIW must be carried out in vehicles licensed to carry such materials. 
EPA Victoria Waste Transport Certificates must be completed by the waste producer, 
transporter and receiver in accordance with Industrial Waste Resource Guidelines (IWRG). 
Specific routes have also been identified for transport of spoil to the nominated disposal facility. 
The proposed spoil haulage routes avoid residential areas and are discussed further in 
Technical Report A Transport. These requirements would be incorporated within the CEMP 
(EPR reference CSP2) and would mitigate the potential risks associated with the transport and 
disposal of contaminated spoil to low.  

Project Co has conducted an assessment of the capacity of existing disposal facilities and 
determined that there would be sufficient capacity for disposal and, where permissible, reuse of 
‘fill material’ generated from construction activities. Project Co would be required to develop and 
implement a spoil management measures as a component of the CEMP (EPR reference 
CSP2), which would include establishing procedures for spoil classification and identifying 
suitably licensed facilities that can accept the types of spoil generated as a result of 
construction. Applying the procedures set out in the spoil management plan would mitigate 
potential risks with spoil handling and disposal. 

The approach to spoil and waste management, including application of the waste hierarchy, 
transport and disposal of spoil is discussed further in section 5.10 (waste and spoil 
management) of Chapter 5 Project description. 

The Metro Tunnel project is the main infrastructure project that would coincide with the 
construction of the West Gate Tunnel project. Comparison of the volume estimates of the two 
projects is included in section 19.1.7 (Cumulative impacts). 

Risks to human health or the environment due to loss of 
containment of chemicals (risk CSR13) 
There is a risk that stockpiling construction spoil and potential spills and leaks of hazardous 
substances can adversely impact human health and the environment. The potential for 
accidents to occur would be reduced by minimising chemical and fuel storage onsite. The 
potential risks would be reduced further controlled through inclusion within the CEMP of controls 
to prevent potential spill or leak events, as well as procedures to manage incidents should they 
occur (EPR reference SWP6 and CSP2). In particular, the risks to public safety associated with 
the storage and handling of hazardous materials would be managed by restricting public access 
to construction area compounds. Audits of the CEMP would ensure the identified procedures 
are followed. With the implementation of the EPRs, the residual risk of the potential impacts to 
human health or the environment due to loss of containment of chemicals would be medium.  

26.1.6 Operation impact assessment 
No impacts were identified for the operation phase of the port, CityLink and city connections 
component in relation to contamination and spoil management. 
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26.1.7 Conclusion 
Contamination impacts would be possible at locations where construction works encounter 
contaminated soil, including acid sulphate soils and asbestos. Accordingly, identifying known 
areas of contamination and the potential for interaction between the project’s construction 
activities and these areas was a key focus of the assessment. Management of spoil, including 
stockpiling and transport to appropriate disposal facilities, would also have potential impacts.  

For the port, CityLink and city connections component, the assessment examined the potential 
for construction activities to encounter contamination sources, including historic filling, former 
railyards, industrial land uses and acid sulphate soils. Spoil would be generated from 
construction of piles, pile caps, excavation of river banks to increase flood storage and widening 
of roadways associated with the city connections. 

Existing facilities would have sufficient capacity for disposal of the approximately 140,000 cubic 
metres of spoil expected to be generated for this component of the project. 

The impact assessment concluded that construction of the port CityLink and city connections 
component presents a medium to low residual risk to public health and the environment. 
These risks would be managed through the EPRs, including the implementation of a CEMP, 
which would require the development of methods and procedures to manage contaminated soil 
and waste acid sulphate soil.  

Accidents during construction works could lead to a spill or leak of hazardous substances, 
which could impact soil and groundwater quality. The EPRs would require these to be 
prevented and managed through the CEMP, including implementing management requirements 
for chemical and fuel storage, and minimising chemical and fuel storage on-site.  

The EPRs would also require the project to comply with the Environment Protection Act and 
relevant policies and regulations including SEPP (Prevention and Management of 
Contaminated Land), Environment Protection (Industrial Waste Resource) Regulations and 
Industrial Waste Management Policy (Waste Acid Sulfate Soils).  

Controls have been identified to manage excavated spoil and associated waste streams, 
including acid sulphate soils, in order to avoid and minimise the potential for contamination to 
impact on the environment and the health of the general public during the project’s construction.  

With the implementation of the EPRs, the port, CityLink and city connections component of the 
project was assessed as consistent with the evaluation objectives in the Scoping Requirements 
for hydrology and water quality, and waste management. Impacts on surface water and 
groundwater from the disturbance of contaminated materials would be avoided or minimised, 
and excavated spoil and other waste streams generated by the project would be managed in 
accordance with the waste hierarchy and best practice principles, guidelines and standards. 

26.2 Groundwater 
A groundwater impact assessment has been prepared and is provided in Technical Report C 
Groundwater. This section summarises the outcomes of the assessment in relation to key impacts. 

26.2.1 Overview 
Groundwater is water located beneath the earth’s surface. It is rainfall that has seeped through 
the ground and become stored in porous soils and rocks. Groundwater is an important resource 
in Victoria, with beneficial uses that include drinking water supplies, irrigation and the 
maintenance of ecosystems and stream flows.  



Chapter 26 

26-14 West Gate Tunnel Project | Environment Effects Statement 

Where the built environment interacts with groundwater, there is the potential for impacts on the 
availability of the resource for future use or the support of groundwater dependent ecosystems. 
These impacts can potentially alter groundwater quality and may also present risks to human 
health, ecological receptors, buildings and structures.  

The SEPP “Groundwaters of Victoria” 1997 provides a framework for the protection of 
groundwater, as well as the clean-up and management of polluted groundwater throughout 
Victoria. The policy defines the beneficial uses to be protected based on the background quality 
of the groundwater in the area. 

There is the potential for groundwater to be encountered across the West Gate Tunnel Project 
alignment. Within the port, CityLink and city connections component, groundwater is around one 
or two metres below ground in most areas. Construction activities proposed for this component 
would mainly involve building elevated structures and undertaking surface works associated 
with connecting the West Gate Tunnel Project to the existing road network. Groundwater is 
likely to be intercepted during the construction of the elevated structures, as the ground-related 
works required to support these structure would typically involve drilling of deep piles and 
associated pile caps. 

Acid-generating geological materials are present within the port, CityLink and city connections 
component. Groundwater has the potential to be affected by acidification in excavated areas 
where acid sulphate soil and rock is disturbed. If acidification of groundwater occurs, it may 
affect environmental receptors associated with Moonee Ponds Creek, the Maribyrnong River 
and the Yarra River.  

Groundwater in the vicinity of the ports, CityLink and city connections component would be 
assessed and managed in accordance with the Environment Protection Act and the Water Act, 
EPA Victoria guidelines and SEPP (Prevention and Management of Contamination of Land), 
SEPP (Groundwaters of Victoria) and SEPP (Waters of Victoria).  

Potential groundwater impacts would be managed by adopting construction methods that 
minimise inflows to excavations, implementing a CEMP containing measures to control 
groundwater drawdown and monitoring groundwater quality. 

26.2.2 EES evaluation objectives 
The Scoping Requirements for the EES include the following evaluation objectives that are 
relevant for groundwater: 

• Hydrology and water quality – to avoid or minimise adverse effects on surface water and 
groundwater quality and hydrology in particular resulting from the disturbance of 
contaminated or acid forming materials, and to maintain functions and values of 
floodplain environments 

• Waste management – to manage excavated spoil and other waste streams generated by 
the project in accordance with the waste hierarchy and relevant best practice principles. 

Impacts associated with surface water quality are addressed in section 26.4 (surface water) and 
impacts associated with contaminated soil are addressed in section 26.1 (contaminated soil and 
spoil management). 

26.2.3 Impact assessment methodology 
Technical Report C Groundwater provides full details of the methodology used to assess 
groundwater impacts, which included: 
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• Establishing existing conditions relevant to groundwater and associated environmental 
receptors, through a review of existing information and an extensive 12-month site 
investigation program 

• Conducting a risk assessment consistent with the process detailed in Chapter 4 
Environment Effects Statement assessment framework to identify potential impact pathways 
for key project activities and identify standard controls that may be applied to mitigate 
potential impacts  

• Development of a conceptual understanding of the hydrogeology to enable predictions to be 
made of changes to groundwater levels and flows as a consequence of the project 

• Use of groundwater modelling techniques to assess the impacts of construction and 
operation of the tunnels including consideration of the diversion of the North Yarra Main 
Sewer during operation 

• Integrating the conceptual understanding of the hydrogeology and the outputs of the 
modelling to evaluate potential impacts associated with groundwater during construction 
and operation in relation to the identified impact pathways 

• Assessing impacts for both construction and operation of the project, taking into account 
identified controls 

• Identifying risks that require additional or modified measures to be taken (and incorporated 
within the EPRs) 

• Determining the residual risks associated with construction and operation of the project with 
the implementation of the EPRs. 

Key legislation and policy that guided the impact assessment is detailed in Attachment I 
Legislation and policy. 

26.2.4 Existing conditions 

Groundwater setting 
Within the port, CityLink and city connections component, the groundwater is relatively shallow: 
around one or two metres below ground in most areas. Groundwater occurs in aquifers, which are 
underground layers of water-bearing permeable rock, rock fractures or sediments (gravel, sand or silt). 

The port, CityLink and city connections component is underlain by the following geological units: 

• Fill – variable made ground where the natural soil profile has been altered by placing 
material on top of the soil or by excavating or reworking soil and depositing imported 
materials, such as road making materials 

• Quaternary Yarra Delta Group Sediments (including): 

• Coode Island Silt (Qhi) 

• Fishermans Bend Silt (Qpf1) 

• Moray Street Gravel (Qpg) 

• Older Volcanics Basalt (Tvo) 

• Werribee Formation (Tew) 

• Silurian Melbourne Formation – Siltstone (Sud). 

The geological profile beneath and around the port, CityLink and city connections component is 
discussed further in section 26.3 (ground movement). 
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Acid sulphate soil and rock 
Potential acid generating geological materials are present within the port, CityLink and city 
connections component. Acid sulphate soil and rock contain elevated levels of iron sulphides. 
If the groundwater level is lowered or soil is excavated and exposed to air, a chemical reaction 
between the sulphides and oxygen could produce acid. Groundwater acidification can then 
occur through percolation of the acid down through the soil or rock to the groundwater table or 
when the groundwater rises and comes into contact with the acidic soil and rock. 
Once mobilised, groundwater acidification can cause impacts on both terrestrial vegetation and 
aquatic ecosystems, as well as corrosion of underground concrete and steel structures.  

Potential acid-forming materials occur in the Coode Island Silt and Fishermans Bend Silts. 
These materials may also be present as lenses (irregular shaped formations that are thick in the 
middle and thin at the edges) within the Moray Street Gravels, Older Volcanics and Werribee 
Formation. The Melbourne Formation is likely to have some potentially acid forming materials. 

The Coode Island Silt deposits are located near the surface and are expected to range from 
approximately five metres to 20 metres in thickness beneath most of the component area and 
are deeper in the vicinity of Moonee Ponds Creek.  

More detail on the location and acid forming potential of these materials is provided in section 
26.1 (contaminated soil and spoil management). 

Potential groundwater contamination 
Groundwater has the potential to be contaminated by substances or waste resulting from 
historic and existing industrial operations. Contamination may also occur from the importation of 
contaminated fill or the migration, dispersion or leaching of contamination through soil or 
groundwater, and subsequent discharge to waterways through surface water runoff.  

Potential sources of contamination identified within the port, CityLink and city connections 
component are shown in Figure 26 3. As shown in the figure, there is the potential for 
groundwater contamination to exist across the entire port, City Link and city connections 
component area. This area has been extensively reclaimed and historically filled with night soil, 
abattoir waste and industrial waste, including waste from the West Melbourne Gasworks 
formerly located south of Victoria Dock. Within this broader area, more localised sources of 
potential groundwater contamination include: 

• The area around CityLink, which is primarily contaminated with metals and polycyclic 
aromatic hydrocarbons (PAHs) 

• The area through Docklands, was also reclaimed and is known to have received gasworks 
waste from the West Melbourne Gasworks. A large Groundwater Quality Restricted Use 
Zone (GQRUZ) is located in this area 

• The area around Footscray Road has had a heavy industrial past, including railway sidings 
and stabling yards, and port activities that may have contributed to contamination in the 
area. Phase-separated hydrocarbons are known to occur in the area of the rail sidings. 
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Figure 26-3 Overview of potential groundwater contamination information – port, CityLink and 
city connections 
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Groundwater availability 

Groundwater as a resource 

The port, City Link and city connections component is not located within a Groundwater 
Management Area (GMA) and hence is not a recognised groundwater resource.  

The near surface geology within this component is predominantly Coode Island Silt, which is 
typically of low permeability and is often referred to as an aquitard. An aquitard provides very 
poor groundwater yield*. The groundwater in the Coode Island Silt is also typically brackish to 
saline. These factors and the availability of a reticulated water supply, tend to limit the use and 
need for groundwater bores in the study area.  

Environmental receptors 

Groundwater dependent ecosystems (GDEs) require access to groundwater to meet all or some 
of their water requirements to maintain the communities of plants and animals, the ecological 
processes they support, and the ecosystem services they provide.  

Based on broad scale mapping of GDEs in Victoria by the former Department of Environment 
and Primary Industries, the following GDEs have been identified: 

• Aquatic and riparian ecosystems associated with Moonee Ponds Creek 

• Aquatic ecosystems associated with the sediments and intertidal zones of the estuarine 
sections of Moonee Ponds Creek, Maribyrnong River and Yarra River.  

26.2.5 Construction impact assessment 
The key impact identified for the construction phase of the port, CityLink and city connections 
component in relation to groundwater is outlined in the table below. 

Table 26–4 Risk table – Construction 

Risk ID  Activity 
Potential impact pathway 
(P= planned, R = risk event) P/R 

Initial risk 
rating  

Residual 
risk rating 

GWR20 Earthworks Potential for acidification and impact of 
groundwater through dewatering of in situ acid 
sulphate soils or rock 

R Medium Low 

Although contamination of groundwater is likely to exist in the area, excavations that might 
encounter this contamination would be limited in extent and in the order of tens of metres in 
width. As a result, changes in groundwater flow direction would be localised to the immediate 
vicinity of the excavations, should they intersect groundwater. Therefore, excavations are not 
likely to significantly alter the extent to which existing groundwater contamination impacts on 
beneficial uses of groundwater and land.  

Due to the nature and extent of interactions with groundwater during construction of this 
component, significant alterations to groundwater availability would also be unlikely. 
Further information on potential impacts assessed as low risk, including disposal or reuse of 
groundwater from dewatering is contained in Technical Report C Groundwater. 

                                                 
* Yield is a measure of how much and how quickly groundwater can be extracted from an aquifer. 
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Acidification of groundwater (risk GWR20) 
Disturbance of acid sulphate soils may occur through shallow excavations for at grade road 
connections and the installation of driven and bored piles, as well as excavation pile caps for 
foundations. If acid sulphate soils are disturbed, groundwater acidification has the potential to 
occur through percolation of the acid down through the soil or rock to the groundwater table or 
when the groundwater rises and comes into contact with the acidic soil and rock.  

These excavations are typically only open for a short duration, which presents limited potential 
for drawdown* of groundwater levels and acidification. Excavations open for extended periods 
would have greater potential for groundwater drawdown and acidification to occur. 
If acidification as a result of excavations close to creeks and rivers is not managed 
appropriately, could cause localised discharge of acidified groundwater into Moonee Ponds 
Creek, the Maribyrnong River and the Yarra River. 

As the aquatic ecosystems of Moonee Ponds Creek, the Maribyrnong River and the Yarra River 
may be dependent upon groundwater to meet some of their water requirements, the discharge 
of acidified groundwater could have impacts on aquatic flora and fauna in these waterways, the 
ecological processes they support and the ecosystem services they provide.  

The potential impacts of groundwater acidification would be mitigated by adopting construction 
methods that minimise changes to groundwater levels (EPR reference GWP3). Deep piles 
would be constructed using steel casing, which limits groundwater drawdown. In addition, 
procedures would be included in the CEMP to minimise the potential for acidification of 
groundwater during construction works (EPR reference GWP6). These procedures would 
include developing and implementing a construction monitoring program for all excavations that 
extend below the groundwater table where the duration and depth of the works could dewater 
potential acid sulphate soils (EPR reference GWP5). Measures could include: 

• Minimising the extent of excavation at any one time 

• Limiting groundwater drawdown effects by using low permeability barriers such as sheet pile 
walls or casing structures. 

With implementation of these EPRs, groundwater acidification would be unlikely to occur and 
the residual risk has been assessed as low.  

26.2.6 Operation impact assessment 
No impacts were identified for the operation phase of the port, CityLink and city connections 
component in relation to groundwater.  

26.2.7 Conclusion 
As the groundwater is around one or two metres below ground in most areas within the port, 
CityLink and city connections component, groundwater is likely to be encountered during 
ground-related works required to construct the project’s elevated structures. These works 
would typically involve driven piles and associated pile caps to support the overhead structures. 

                                                 
* Groundwater drawdown occurs when groundwater seeps into excavations that are below the water 

table, and causes a cone-shaped depression in the groundwater level. Further information on 
groundwater drawdown is provided in section 19.2 of Volume 3 Tunnels and in Technical Report C 
Groundwater. 
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Potential impacts to groundwater availability and quality, and implications for associated 
receptors have been identified and evaluated. The impact assessment particularly focused on 
the key identified risks from the disturbance of acid-forming materials. The impact assessment 
concluded that construction of the ports, CityLink and city connections component would 
present a low residual risk to groundwater and associated environmental receptors due to the 
limited nature and extent of excavations involved in construction of this component.  

Acidification of groundwater has the potential to occur in areas of the component where acid 
sulphate soils exist and are disturbed (in particular, Coode Island Silt deposits, which occur at or 
near the surface). If acidification of groundwater occurs, it may affect environmental receptors 
associated with Moonee Ponds Creek, the Maribyrnong River and the Yarra River, which are 
potentially dependent on groundwater to meet some of their water requirements. 

As excavations for this component would generally only be open for a short duration, there is 
limited potential for drawdown of groundwater and resulting acidification. Potential impacts 
would be mitigated further by adopting construction methods that minimise changes to 
groundwater levels, implementing a CEMP containing measures to control groundwater 
drawdown, monitoring groundwater quality and levels, and implementing contingency measures 
should monitoring demonstrate this is necessary. 

With the implementation of the EPRs, the project was assessed as consistent with the 
groundwater evaluation objectives in the Scoping Requirements. The project would also comply 
with the Environment Protection Act and relevant policies and regulations, including SEPP 
(Groundwaters of Victoria), SEPP (Waters of Victoria) and SEPP (Prevention and Management 
of Contaminated Land). 

26.3 Ground movement 
A ground movement impact assessment has been prepared and is provided in Technical Report 
D Ground movement. This section summarises the outcomes of the assessment in relation to 
key impacts. 

26.3.1 Overview 
The weight of the proposed structures for the port, CityLink and city connections component on 
weak underlying weak swampy soils and fill could compress these soils, resulting in ground 
movement. Impacts would be limited to infrastructure assets located in close proximity to 
physical works associated with the port, CityLink and city connections component. 

Widening or construction of new earth batters at waterway crossings such as Maribyrnong River 
and Moonee Ponds creek could result in instability (landslip) where the slope materials are over 
steepened or inadequately supported. 

Potential ground movement impacts would be mitigated and managed through the application of 
appropriate design standards and engineering solutions commonly used for projects of this 
nature and scale. This would include establishing a geotechnical model and settlement criteria, 
carrying out ground movement monitoring and implementing contingency measures if required.  

This section should be read in conjunction with other relevant impact assessment sections, 
including contaminated soil and spoil management (refer to section 26.1) and surface water 
(refer to section 26.4). 
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26.3.2 EES evaluation objective 
The scoping requirements for the EES include the following evaluation objective for 
ground movement: 

• Land stability – to avoid or minimise adverse effects on land and river bank geomorphic 
stability from project activities, including tunnel construction and crossings of the 
Maribyrnong River, Kororoit Creek, Stony Creek and Moonee Ponds Creek. 

Consistent with this evaluation objective, the assessment of potential ground movement impacts 
considered proposed new project structures on land as well as the crossings of the Maribyrnong 
River and Moonee Ponds Creek. River bank geomorphic stability was addressed in the surface 
water impact assessment (refer to section 26.4 of this volume). 

26.3.3 Impact assessment methodology 
The methodology used to undertake the assessment of ground movement impacts is 
summarised below and described in greater detail in Technical Report D Ground movement.  

The impact assessment used the following method: 

• Conducting a review of available geological literature and previous geotechnical 
investigations along a corridor around 400 metres wide centred on the port, CityLink and city 
connections component (that is, 200 metres each side of the road centreline) 

• Additional field investigations to supplement existing geological and geotechnical data, 
including borehole drilling, excavation of test pits and hydraulic testing 

• Conducting a risk assessment consistent with the process detailed in Chapter 4 
Environmental Effects Statement assessment framework to identify potential impact 
pathways for key project activities and identify standard controls that may be applied to 
mitigate potential impacts  

• Evaluating the potential magnitude and extent of ground movement using qualitative assessment  

• Conducting assessments where a risk of damage to buildings or service infrastructure was 
identified from the evaluation 

• Assessing impacts for both construction and operation of the project, taking into account 
identified controls 

• Identifying risks that require additional or modified measures to be taken (and incorporated 
within the EPRs) 

• Determining the residual risks associated with construction and operation of the project 
following the implementation of the EPRs. 

Key legislation and policy that guided the impact assessment is detailed in Attachment I 
Legislation and policy. 

26.3.4 Existing conditions 
The potential for ground movement to occur during construction activities is influenced by local 
soil and geological conditions. Geological and soil conditions around the port, CityLink and city 
connections component are shown in Figure 26-4. 
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Figure 26-4 Surface geology and soils around the port, CityLink and city connections 
component 

 

 

The surface geology underlying the port, CityLink and city connections component is principally 
a series of Quaternary Yarra Delta Sediments (including Coode Island Silt (Qhi)) overlying Older 
Volcanics Basalt (Tvo). 

Much of the land beneath and around the port, CityLink and city connections was originally low 
lying and swampy, but has been progressively filled to allow development of industry and the 
Port of Melbourne. Historical filling has occurred across the original West Melbourne Swamp 
(also known as Batman’s Swamp) (see Figure 26-4 and Figure 26-5) and the ‘Blue Lagoon’, a 
large low lying swamp formerly located between the Maribyrnong River and Moonee Ponds 
Creek. Historical development of the area also involved a significant realignment of the Yarra 
River and Moonee Ponds Creek, as shown in Figure 26-5. 

The sediments that underlie much of the port, CityLink and city connections component are part 
of the Coode Island Silt unit. This unit is present in a range of thickness between five and 20 
metres, and is predominantly thicker in the vicinity of Moonee Ponds Creek. Coode Island Silt 
and historically filled areas present risks of ground movement based on their irregular 
composition, thickness and compressibility. 

Existing ground movement is recognised as a local feature within this area due to consolidation 
occurring within compressible soil types, namely the Coode Island Silt unit, from current loading 
pressures. The magnitude of existing background settlements is typically in the order of up to 
five to 10 millimetres per year where the compressible soils are the thickest (between 10 to 20 
metres thick). Where existing structures have been developed on top of these units, they are 
typically supported by deep pile footings that allow loads to be transferred through the 
compressible material to more competent geological units. 

Infrastructure assets that may be vulnerable to ground movement around the port, CityLink and 
city connections component include existing rail and road infrastructure, and waterways. 
Buried services could be affected by ground movement, as could high voltage power 
transmission lines and tower structures in the vicinity of Moonee Ponds Creek.  
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A number of residential, business and industrial receptors are located further from the 
immediate vicinity of construction activities. 

Figure 26-5 Historic plan showing the port, CityLink and city connections area (source: 
Melbourne State Library Archive) 

 

 

26.3.5 Construction impact assessment 
No key impacts associated with ground movement were identified for the construction phase of the 
port, CityLink and city connections component. A range of potential impacts were investigated and 
determined to be low risk, including surface loading of compressible materials from new surface 
roads and ground movement impacts from the construction of unstable built slopes, including 
those adjacent to existing waterway crossings. Further details about the assessment of risks 
determined to be low are provided in Technical Report D Ground movement. 

While weak, compressible soils (Coode Island Silt) and fill material are located throughout the 
component area, the potential for ground movement to occur as a result of loading these soils 
has been reduced by the design of infrastructure within this component. 

The majority of the proposed infrastructure within this component would be elevated structures 
such as elevated roads (viaducts) along Footscray Road, including bridge crossings of the 
Maribyrnong River and Moonee Ponds Creek. These elevated structures would require the use 
of deep footing systems that would provide adequate support in poor ground conditions, by 
reducing the weight of infrastructure being supported by compressible sediments. The use of 
deep footing systems is considered good engineering practice that reduces the risk of ground 
movement and associated impacts to potential receptors in this area of the project. 
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Where development on fill or shallow abutments is proposed (and deep piled footing systems 
are not used), such as to form bridge approach abutments or embankments, there is an 
elevated risk of ground movement. However, the design proposes to limit fill heights to less than 
one metre, which would limit the weight loaded onto the compressible material and limit the 
potential for adverse ground movement (EPR reference GMP6). 

On the basis of the assessment, there would be a low potential residual risk of ground 
movement during construction of this component and the associated impacts to infrastructure. 

Regardless of the low residual risk, further geotechnical investigations would be undertaken in 
and around the component construction footprint to further characterise the ground conditions to 
inform the detailed design of infrastructure (EPR references GMP1). A geotechnical model 
would be prepared to identify geological structures and groundwater features. This model would 
be used to predict and assess settlement, ground movement and stress redistribution caused 
by construction activities and new development associated with the component 
(EPR reference GMP1). 

Settlement criteria for infrastructure would be determined in consultation with the relevant 
authorities or owners prior to commencement of any construction potentially affecting an asset 
(EPR reference GMP4). Ground movement monitoring would be undertaken at locations where 
ground movement is likely to occur (EPR reference GMP5) to monitor compliance with the 
settlement criteria. Condition surveys would also be undertaken where geotechnical 
investigations identify a risk of damage to property or infrastructure, allowing any damage 
caused by the project to be recognised, assessed and rectified where necessary 
(EPR reference GMP3). 

26.3.6 Operation impact assessment 
The key impact identified for the operation phase of the port, CityLink and city connections in 
relation to ground movement is outlined in the table below: 

Table 26–5 Risk table – Operation 

Risk ID Activity 
Potential impact pathway 
(P= planned, R = risk event) P/R 

Initial risk 
rating  

Residual 
risk rating 

GMR27 Earthworks Ground movement caused by differential 
settlement between stable piled structures 
and shallow road abutments due to long 
term creep within compressible soils (i.e. 
Coode Island Silt) causing potential 
adverse impacts and increased 
maintenance for new roads and 
associated structures 

R Medium Medium 

 

Adverse impacts to new roads due to long term settlement 
of compressible soils or fill (risk GMR27) 
The proposed new infrastructure within the port, CityLink and city connections area includes 
several new sections of road connected to existing road infrastructure. As described in the 
section above, some sections of new infrastructure would be developed on deep piled footing 
systems and some on embankments and fill.  
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As a result, there may be differences in the long-term ground settlement rates between 
structures built on piled and non-piled foundations on Coode Island Silt. The potential impact on 
road infrastructure would typically be increased asset maintenance or, potentially, remedial 
engineering. The risk of this type of damage or loss of functionality would be considered and 
addressed through the detailed engineering design process. As a contingency measure, should 
ground movement monitoring indicate that settlement criteria for infrastructure are not being 
achieved, mitigation measures would be implemented: for example, re-profiling of the road 
surface during operation to correct any long term differential ground movement (EPR 
reference GMP6). 

With the implementation of the EPRs, and the development of a detailed design consistent with 
applicable engineering standards, the residual risk from differential ground settlement during the 
operation of the port, CityLink and city connections component would be medium, as a result of 
some increased risk of higher road maintenance requirements. This risk would be manageable 
through the selection of appropriate asset management options. 

26.3.7 Conclusion  
The ground movement impact assessment of the port, CityLink and city connections component 
(refer to Technical Report D Ground movement) determined that ground movement could occur 
as a result of the development of new structures over areas of weak, compressible soils such as 
Coode Island Silt, which is located throughout the component area. Potential construction and 
operational impacts could result from the weight of structures compressing these swampy soils 
and fills. 

A review of the geological conditions and proposed design of the structures through this 
component determined that potential impacts would be highly localised to the areas of works, 
with potential risk to road and rail infrastructure and utility assets. No residential, business or 
industrial properties are likely to be impacted. The majority of the proposed infrastructure in this 
component would be elevated, including elevated roads along Footscray Road, bridge 
crossings of the Maribyrnong River and Moonee Ponds Creek. These elevated structures would 
be constructed on deep piled footing systems supported by stable, less compressible geology 
(e.g bedrock). Where development on fill or shallow abutments is proposed (and deep piled 
footing systems are not used), such as to form bridge abutments or embankments, fill heights 
would be restricted to below one metre, therefore limiting the weight loaded onto the 
compressible material and limit the potential for adverse ground movement. 

Further control measures would be implemented, including use of appropriate design standards, 
establishing a geotechnical model and settlement criteria, and ground movement monitoring. 
If required, contingency measures would be implemented. These controls would reduce the risk 
of ground movement and any associated impacts. 

With the application of the EPRs and the development of a detailed design that responds to 
local soil and geological conditions, the residual risk of ground movement and subsequent 
impacts on receptors as a result of the port, CityLink and city connections component was 
assessed as consistent with the evaluation objective as set out in the Scoping Requirements to 
minimise adverse effects on land stability from project activities. 
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26.4 Surface water 
A surface water impact assessment has been prepared and is provided in Technical Report E 
Surface water. This section summarises the outcomes of the assessment in relation to key impacts. 

26.4.1 Overview 
Water quality and hydrology in Melbourne is critical to the health and functionality of urban 
creeks, river systems and floodplains. A change to catchment hydrology provides a potential 
threat to the way in which a floodplain functions, while the addition of pollutants to a waterway 
provides a potential threat to the health of ecosystems.  

Key surface water assets located in and around the port, CityLink and city connections 
component include Maribyrnong River, Moonee Ponds Creek and Footscray Main Drain.  

Maribyrnong River is of high regional importance because of its landscape values, recreational 
opportunities, geomorphological significance and European and Aboriginal heritage values. At the 
location of the West Gate Tunnel Project crossing, the river is approximately 85 metres wide with 
rock armoured banks. The Footscray Main Drain, a concrete lined open drain, outfalls to the 
Maribyrnong River at this location. Although the Maribyrnong River is an important waterway, it is of 
poor condition as a result of runoff from residential and industrial areas, as well as tidal influences.  

Moonee Ponds Creek is a heavily modified waterway dominated by an almost continuous series 
of existing overhead freeway structures and piers (located both within the creek and along the 
banks) and a number of road bridges, as well as rail corridors and services that cross the creek. 
Water quality in Moonee Ponds Creek is also considered to be poor due to the large amount of 
urban stormwater entering the creek via industrial and commercial catchments. 

Management of flooding risk is the key surface water issue for the West Gate Tunnel Project. 
Impacts on flood behaviour have been assessed by considering the potential for project elements to 
increase the flood extent or depths beyond the existing 1% Annual Exceedance Probability (AEP) 
flood plain.  

Wherever possible, construction works for the ports, CityLink and city connections component 
would occur outside of the 1% AEP flood extent. For the construction and operation phases, 
flood extent and depths would be managed to achieve assessment criteria specified by 
Melbourne Water. These criteria specify allowable increases in the 1% AEP flood levels. 
In addition, flood risks during construction would be managed through implementation of the 
CEMP, which would include requirements for a flood emergency management plan. 

Construction activities would comply with EPA Victoria requirements for sediment and erosion 
control and monitoring. Waste water would be generated during both construction and operation 
of the project. Construction and operational discharges and runoff would be managed in 
accordance with SEPP (Waters of Victoria). The permanent stormwater drainage system would 
be designed in accordance with AustRoads Guidelines to contain hazardous spills and would be 
required to meet EPA Victoria requirements for spill containment. Permanent stormwater 
treatment systems would be designed in accordance with the VicRoads Integrated Water 
Management Guidelines (June 2013) and the EPA Best Practice Environmental Management 
Guidelines for Urban Stormwater (2006).  
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26.4.2 EES evaluation objectives 
The Scoping Requirements for the EES include the following evaluation objectives that are 
relevant to surface water:  

• Hydrology and water quality – to avoid or minimise adverse effects on surface water and 
groundwater quality and hydrology in particular resulting from the disturbance of 
contaminated or acid-forming materials, and to maintain functions and values of 
floodplain environments 

• Land stability – to avoid or minimise adverse effects on land and river bed or bank 
geomorphic stability from project activities, including tunnel construction and crossings of 
the Maribyrnong River, Kororoit Creek, Stony Creek and Moonee Ponds Creek 

• Waste management – to manage excavated spoil and other waste streams generated by 
the project in accordance with the waste hierarchy and relevant best practice principles. 

Consistent with the evaluation objectives, the assessment of this component of the project 
focused on the potential for the project to affect overland flow paths and hydrology, including 
with respect to flooding. In addition, the impacts on waterway health resulting from runoff from 
disturbed areas, stockpiles and new road surfaces have been assessed. Impacts on 
geomorphology have been considered where changes are proposed to the 
permanent waterways. 

Surface water interacts with other environmental aspects and this section should be read in 
conjunction with other relevant impact assessment chapters including contaminated soil and 
spoil management (section 26.1), groundwater (section 26.2), ground movement (section 26.3) 
and ecology (section 26.5). 

26.4.3 Impact assessment methodology 
The surface water impact assessment considers the impacts of the project on water quality, 
drainage and flooding. Technical Report E Surface water provides full details of the impact 
assessment methodology, which included: 

• Completing a desktop review of the existing condition of surface water and drainage assets 
including waterways, main drains and floodplains relevant to the study area to identify 
potential surface water values. This was supplemented by a review of the condition of 
waterway and drainage assets based on available water quality data 

• Undertaking a risk assessment consistent with the process detailed in Chapter 4 
Environment Effects Statement assessment framework to identify potential impact pathways 
for key project activities and identify standard controls that may be applied to mitigate 
potential impacts 

• Assessing impacts for both construction and operation of the project, taking into account 
identified controls  

• Identifying risks that require additional or modified measures to be taken (and incorporated 
within the EPRs)  

What is a 1% AEP flood event? 
A 1% AEP flood event is a flood that has a 1% chance of occurring or being exceeded in any year. 
A 1% AEP flood event is equivalent to a one in 100 year flood event, being a flood that is likely to 
occur or to be exceeded on average once in every one hundred years. The 1% AEP flood extent 
defines the area affected by such an event. 
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• Determining the residual risks associated with construction and operation of the project 
following the implementation of the EPRs. 

Key legislation and policy that guided the impact assessment is detailed in Attachment I 
Legislation and policy. 

Impacts associated with the tunnel portals are typically considered within Volume 3 Tunnels. 
However, in the case of surface water, the impacts associated with the tunnel portals are 
considered according to the location of the waterways/drainage lines which may be impacted by 
activities associated with the portals. Therefore impacts associated with the construction and 
operation of the northern portal are considered within this section, and impacts associated with 
the southern portals are considered within Volume 2 West Gate Freeway.  

Flood modelling 
Flood modelling has been carried out to assess the implications of the operation of the West 
Gate Tunnel Project on flood behaviour in the catchments potentially affected by the project. 
The modelling has been used to demonstrate areas where flooding would extend beyond the 
existing 1% AEP flood extent, posing a potential flood risk to properties and infrastructure. 
Flooding impacts may arise through: 

• Diversion or obstruction of stormwater flow paths through the introduction of equipment or 
infrastructure within the watercourse that restricts the passage of flow of stormwater, and 
has the potential to increase flood levels upstream 

• Reduction of available flood storage through the introduction of above ground infrastructure 
within the flood plain, having the potential to increased flood levels elsewhere.  

Models have been prepared to demonstrate the changes in flood levels between a scenario 
‘with the project’ and one ‘without the project’. Contours show the change in peak flood level for 
areas already subject to inundation during a 1% AEP flood. A change in flood level of up to 10 
millimetres (whether deeper or shallower) is considered to be negligible and does not present 
an environmental risk. Importantly, the model outputs also demonstrate previously dry areas 
that would be subject to inundation during a 1% AEP flood event with the project. 

The results of flood modelling have been evaluated against assessment criteria specified by 
Melbourne Water. These criteria are generated to manage stormwater throughout a particular 
catchment. A non-compliance with the criteria does not necessarily equate to an environmental 
impact, but it may be indicative of a flood issue that would be required to be resolved as part of 
the project’s detailed design.  

The Melbourne Water criteria for increases in flood depths and extent of the 1% AEP flood 
events include: 

• Maribyrnong River: The 1% AEP peak flood level in Maribyrnong River should not be 
increased more than 40 millimetres. Any increase in flood level should be dissipated by 
Smithfield Road 

• Moonee Pond Creek: The 1% AEP peak flood level in Moonee Ponds Creek should not be 
increased by more than 30 millimetres. Any increase in flood level should be dissipated 
within 50 metres 

• Footscray Main Drain: The 1% AEP flood level should not be increased. There should be no 
loss of existing flood storage. 
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The Melbourne Water criteria also require the consideration of climate change scenarios when 
assessing the proposed height of bridges over waterways. Incorporating this information into the 
design process means the underside of the bridges or elevated roads would be set at a level at 
least 600 millimetres above the 1% AEP flood level under a climate change and sea level 
rise scenario. 

Refer to Technical Report E Surface water for the modelling results and complete set of 
Melbourne Water criterion. The criteria used for this assessment would be subject to further 
consultation with Melbourne Water as the design develops.  

26.4.4 Existing conditions 
The port, CityLink and city connections component would span Maribyrnong River and the 
Footscray Main Drain in the west and Moonee Ponds Creek, a sub-catchment of the Yarra 
River, in the east. These waterways and drainage lines (with their asset type) and relevant 
project works are summarised in Table 26–6. 

Table 26–6 Waterways and drainage lines crossing and near the port, CityLink and city 
connections component 

Drainage asset Asset type Relevant project works 

Waterways   

Maribyrnong 
River 

Waterway  • Northern tunnel portal and new dual carriageway abutments 
• Three bridges across the Maribyrnong River 
• Raising MacKenzie Road 
• Waterway modification (widening) works along the Maribyrnong 

River to maintain existing capacity for flood flows, velocity and 
levels 

Moonee Ponds 
Creek 

Waterway • Two new road bridges across the creek 
• Widening of the Footscray Road bridge 
• Ramp connecting West Gate Tunnel Project northbound to 

CityLink from Footscray Road  
• Ramp connecting West Gate Tunnel Project southbound to 

CityLink combined with the Footscray Road ramp 
• Shared use paths crossing over Moonee Ponds Creek 
• A bridge over Dudley Street  
• Waterway modification works along Moonee Ponds Creek to 

maintain existing capacity for flood flows, velocity and levels 

Drainage lines   

Footscray Main 
Drain 

Open 
channel 

• North Yarra Main Sewer realignment  
• Northern tunnel portal and new dual carriageway abutments  
• A 12,000 cubic metre capacity storage basin located on the 

western side of the northern tunnel portal  
• A shared use path near Harris Street 

 

Further details about these project works are provided in section 26.4.5. A description of the 
riparian and aquatic ecological values of the waterways is provided in section 26.5.4 of this 
volume. The existing conditions, including potential locations, of contaminated soil and acid 
sulphate soil are provided in section 26.1.4 of this volume.  
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Waterways 

Maribyrnong River 

The Maribyrnong River originates near the base of Mount Macedon within the Macedon Ranges. 
The river is approximately 40 kilometres in length, with a catchment of 1408 square kilometres. 
The catchment consists of predominately agricultural land use, with some areas of undeveloped land 
and urban development. The urban development areas are generally confined to the lower reaches of 
the river, nearer to the project study area. The Maribyrnong River discharges into the Yarra River.  

Within the vicinity of the port, CityLink and city connections component, the river is currently 
crossed by Shepherd Bridge, which connects Napier Street to Footscray Road. The bridge is 
supported by two piers within the permanent watercourse. The river at this location is 
approximately 85 metres wide with rock-armoured banks. In this area, the land surrounding the 
river is heavily developed by industrial, port and commercial uses. 

While the Maribyrnong River has a Land Subject to Inundation Overlay (LSIO) and Flood 
Overlay (FO) associated with it, neither overlays extend to the section of in the vicinity of the 
West Gate Tunnel Project crossings. 

The 1% AEP flood extent associated with the Maribyrnong River is generally confined within the 
banks of the waterway between Shepherd Bridge and the Yarra River. An exception exists 
where the Maribyrnong River 1% AEP flood extent interacts with the Footscray Main Drain 1% 
AEP flood extent, affecting industrial properties on the western river bank. Upstream of 
Shepherd Bridge, the existing 1% AEP flood extent affects industrial properties, including port 
and rail associated sites, and a number of reserves.  

The critical duration (the duration of the storm event that produces peak flood level) of the 
Maribyrnong River catchment is around 48 hours. Therefore, the area would flood relatively slowly 
(over several days) during a 1% AEP rain event. Melbourne Water advises the peak flow in the 1% 
AEP flood is 864m3/s. 

The existing condition of the Maribyrnong River near the project crossing point is shown in the 
image below. 

Figure 26-6 Maribyrnong River looking downstream from the project crossing point 
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Melbourne Water’s Port Phillip and Westernport Regional River Health Strategy 2007 rates the 
current condition of the Maribyrnong River as moderate, with very high social value and high 
regional importance. Melbourne Water reports the condition of the Maribyrnong River as good 
for habitat, stability and water quality, moderate for aquatic life, but poor for vegetation and flow. 

Water quality monitoring carried out by EPA Victoria in 2016 indicates that water quality in the 
Maribyrnong River does not meet the water quality objectives specified in SEPP (Waters of 
Victoria) for most parameters. Technical Report E Surface water provides further details of the 
water quality monitoring results. 

Moonee Ponds Creek 

The Moonee Ponds Creek originates near Greenvale and is a major tributary of the Yarra River. 
It is rural in its upper reaches before winding its way through largely urban areas to North 
Melbourne (the artificially widened section within the rail precinct is named Railway Canal) 
before joining the Yarra River at Docklands.  

The downstream reaches of Moonee Ponds Creek are highly modified. Melbourne Water is 
currently leading a process with City of Melbourne and other relevant agencies and 
stakeholders to develop a Masterplan for the future of Moonee Ponds Creek. The creek is 
considered a recreational asset of suburban and inner city Melbourne. A shared pedestrian path 
and cycling trail is located within the flood plain and provides connectivity along the reach of the 
creek around the port, CityLink and city connections component.  

Within the vicinity of this component, the creek is dominated by a series of existing overhead 
freeway structures and piers (located both within the creek and along the banks), as well as rail 
corridors and services that cross the creek. 

Moonee Ponds Creek is covered by a LSIO upstream of Footscray Road, requiring flood issues 
to be considered for planning applications within the overlay area. 

The existing 1% AEP flood extent for Moonee Ponds Creek shows the waterway breaking both 
the eastern and western banks in the vicinity of the project, inundating railway infrastructure and 
adjacent industrial land upstream of Footscray Road. The critical duration of the Moonee Ponds 
Creek catchment is around two hours. Therefore, the area would flood relatively quickly (within 
several hours) during a 1% AEP rain event. Melbourne Water advises the peak flow in the 1% 
AEP flood is 217m3/s at Mount Alexander Road. 

The image below shows Moonee Ponds Creek near the existing CityLink off ramp and 
Footscray Road bridge. 
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Figure 26-7 Moonee Ponds Creek looking downstream from the eastern bank towards the 
CityLink off ramp and Footscray Road bridge 

 

 

Drainage lines 

Footscray Main Drain 

The Footscray Main Drain exists as an underground drain through Footscray, before converting 
into an open channel from east of Hyde Street and discharging into the Maribyrnong River. 
The Footscray Main Drain catchment serves a highly urbanised area, with no designated 
overland flow paths (other than road reserves). The catchment is also relatively flat and while it 
is mainly above the Maribyrnong River floodplain, it is at risk of overland or flash flooding from 
short bursts of intense rainfall. Melbourne Water advises the peak flow in the 1% AEP flood is 
10m³/s at the catchment outlet. 

There is a history of flooding in the Footscray Main Drain catchment, with some localised areas 
known to be flood prone. Near to the project, the 1% AEP flood plain for the drainage line 
affects the industrial properties around Whitehall Street and Lyons Street. The Footscray Main 
Drain 1% AEP flood extent interacts with the Maribyrnong River flood extent near Lyons Street, 
affecting industrial properties on the western river bank. The critical duration (the duration of the 
storm event required to result in flooding) of the drain is one hour. 

Some of the drainage infrastructure in the catchment is very old, with the Footscray Main Drain 
being built in the late 19th century. While this infrastructure is still functioning, it is likely that its 
capacity is insufficient, as a significant amount of development has occurred in the catchment 
since the construction of the drains.  
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26.4.5 Construction impact assessment 
Key impacts identified for the construction phase of the port, CityLink and city connections 
component in relation to surface water are outlined in the table below: 

Table 26–7 Risk table – Construction 

Risk ID Activity 
Potential impact pathway 
(P= planned, R = risk event) P/R 

Initial risk 
rating  

Residual 
risk rating 

SWR55 Construction of 
surface roads and 
other civil 
infrastructure works 

Diversion or obstruction of stormwater 
flow paths during construction of 
surface roads and other civil 
infrastructure works, causing inundation 
of properties surrounding Maribyrnong 
River 

R Medium Low 

SWR56 Construction of 
surface roads and 
other civil 
infrastructure works 

Diversion or obstruction of stormwater 
flow paths during construction of 
surface roads and other civil 
infrastructure works, causing inundation 
of properties surrounding Moonee 
Ponds Creek 

R Medium Low 

SWR57 Construction of 
bridge over the 
Maribyrnong River 
and associated civil 
infrastructure works 

Diversion or obstruction of stormwater 
flow paths during temporary works to 
construct a bridge over the Maribyrnong 
River, causing adverse impacts on 
Maribyrnong River and surrounding 
area 

R Medium Medium 

SWR58 Construction of 
bridge over the 
Moonee Ponds 
Creek and 
associated civil 
infrastructure works 

Diversion or obstruction of stormwater 
flow paths during temporary works to 
construct bridges over Moonee Ponds 
Creek, causing increased inundation of 
properties surrounding Moonee Ponds 
Creek 

R Medium Low 

SWR66 Construction of 
bridge over the 
Moonee Ponds 
Creek and 
associated civil 
infrastructure works 

Flood event occurring while works are 
undertaken to construct the northern 
tunnel dive structures/portals, causing 
inundation of machinery, and release of 
fuels into the environment 

R Medium Medium 

SWR76 Construction of 
bridge over the 
Maribyrnong River 
and associated civil 
infrastructure works 

Construction of piers and associated 
river works (including bank widening) in 
Maribyrnong River resulting in bed 
and/or bank erosion 

R Medium Low 

SWR77 Construction of 
bridge over 
Moonee Ponds 
Creek and 
associated civil 
infrastructure works 

Construction of piers and associated 
river works (including bank widening) in 
Moonee Ponds Creek resulting in bed 
and/or bank erosion 

R Medium Low 

 

In addition to the key impacts listed above, a range of other potential impacts were investigated 
and determined to be low risk. These include the potential for diversion or obstruction of 
stormwater flow paths during other construction activities, the potential to mobilise pollutants in 
soil or stockpiled spoil, and the potential for adverse impacts to drainage assets during 
construction activities. Further information on potential impacts determined to be low risk is 
contained in Technical Report E Surface water. 
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Increased risk of flooding 

Maribyrnong River and Footscray Main Drain 
(risks SWR55 and SWR57) 

Construction activities would be required within the Maribyrnong River and in proximity to areas 
affected by a 1% AEP flood event around Maribyrnong River and Footscray Main Drain. 
As mentioned previously, the 1% AEP flood plains of the Maribyrnong River and Footscray Main 
Drain interact on the western bank of the Maribyrnong River, within the vicinity of the project. 
Changes to one flood plain have the potential to affect the other, and therefore this assessment 
has considered them together. 

Construction activities that would be required within areas affected by the Maribyrnong River 
and/or Footscray Main Drain 1% AEP flood include: 

• North Yarra Main Sewer realignment 

• Construction of the northern portal and main carriageway abutments required to support the 
transition from road tunnels to elevated roads from the northern portal including a flood wall 
around the portal with an area of 1,800 square metres, to prevent water from entering 
the tunnel 

• Construction of three bridges crossing Maribyrnong River, including: 

• The principal carriageway connecting the tunnels with the elevated structure above 
Footscray Road, with two rows of two metre diameter piers. For each row there are four 
piers within the permanent waterway 

• The northern ramp connecting to the port precinct via MacKenzie Road is supported by 
two rows of 2 metre diameter pier structures. For each row there are two column piers 
within the permanent water course. There are three piers on the western bank within the 
1% AEP floodplain 

• The southern ramp connecting to the port precinct via MacKenzie Road is supported by 
two rows of 2 metre diameter piers. For each row there are two column piers within the 
permanent water course. There is one row of two piers on the eastern bank and three 
piers on the western bank of the river, within the 1% AEP floodplain 

• The raising of MacKenzie Road which includes two 1.8m diameter pier structures within the 
Maribyrnong River 1% AEP floodplain 

• Two 2.8 metre diameter piers associated with the main carriageway, within the Footscray 
Main Drain 1% AEP floodplain 

• Construction of a 12,000 cubic metre capacity flood storage basin west of the northern portal 

• Waterway modification works along the Maribyrnong River including widening of a 350 
metre length of the east bank adjacent to the MacKenzie Road, and of a 115 metres length 
of the west bank downstream of Footscray Main Drain 

• Construction of a shared use path near Harris Street including thirteen piers within the 1% 
AEP floodplain. 

The purpose of the waterway modification works on the Maribyrnong River is to mitigate any 
increase in flood levels due to the construction of the bridges over the river. These works should 
be constructed as early as possible in the project to reduce the potential increase in inundation 
for surrounding properties.  
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In addition, construction work sites located within the existing 1% AEP floodplain comprise: 

• Pre-cast storage facility and workshop west of the northern tunnel portal 

• Temporary stockpile for cut and cover on the corner of Whitehall Street and Youell Street. 

Construction techniques have been selected to minimise works within the permanent waterways 
where possible. For the construction of the bridges over Maribyrnong River, temporary jetties 
would be installed within the river to provide a working platform from which piling would occur 
and from which cranes would install the bridge components. Barges would be used to transport 
materials, allowing navigation channels to remain open.  

Where construction activities are required within the extent of the 1% AEP flood event, the 
placement of vehicles and equipment, materials and temporary structures in these areas would 
be minimised. During certain activities, there would be potential for adverse impacts including 
the blocking, changing of velocities or relocating of flow paths, and increased flood levels or 
velocities. Any increase in flood levels in this section of the Maribyrnong River could extend a 
significant distance upstream, due to the relatively low longitudinal grade of the river. Properties 
including the Flemington Racecourse and surrounding residential developments may be at risk 
if flood levels were increased at this location. 

However, the risk would be low since the temporary works would not be permitted to increase 
the flood risk (considering flood levels, flows and velocities) associated with overland flow paths, 
unless it is to the requirements and satisfaction of Melbourne Water in consultation with the 
relevant drainage authority (EPR references SWP11 and SWP12). Approval would be sought 
from Melbourne Water for any construction works within the floodplain.  

The risk would be further managed through implementation of the CEMP, which would specify 
measures to maintain existing flow paths, drainage lines and floodplain storage (EPR reference 
SWP7). The CEMP would include consideration of scheduling works during times of the year 
that are less susceptible to floods, and require the implementation of a flood emergency 
management plan specifying actions to be taken in the event of an oncoming flood.  

With the implementation of the EPRs, and given the low frequency of a significant flood event 
(a probability of one per cent in any year), the likelihood of flood waters affecting properties as a 
result of the construction activities would be rare and the residual risk of the impact would 
be low. 

Moonee Ponds Creek (risks SW56 and SW58) 

Construction activities that would be required within areas affected by the Moonee Ponds Creek 
1% AEP flood include: 

• Construction across the creek, including: 

• The extension of Wurundjeri Way to connect with Dynon Road, including a new bridge 
with two pier structures in a row in the permanent waterway (comprising one set of three 
column piers and one set of two column piers), 45 pier structures in the 1% AEP 
floodplain and abutments on the western bank in the 1% AEP floodplain 

• The ramps connecting West Gate Tunnel Project and Dynon Road would include 
construction of a new bridge over Moonee Ponds Creek with no piers in the waterway, 
29 piers within the 1% AEP floodplain and abutments on the western bank in the 1% 
AEP floodplain 

• Construction of the shared use paths along Footscray Road, suspended between the 
West Gate Tunnel Project structures above Footscray Road and a new bridge crossing 
the creek, with four piers within the 1% AEP floodplain 
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• Construction of the shared use path along Dynon Road including 10 piers within the 1% 
AEP floodplain 

• Construction of the viaduct above Footscray Road, including 16 pier structures within the 
1% AEP floodplain 

• Widening of the existing Footscray Road bridge, including three pier structures in the 
permanent waterway (comprising three pier columns each) and three pier structures within 
the 1% AEP floodplain 

• Construction of ramps within the floodplain, including: 

• The ramps connecting West Gate Tunnel Project northbound to CityLink from Footscray 
Road including 11 piers within the 1% AEP floodplain 

• The ramps connecting West Gate Tunnel Project southbound to CityLink including 13 
piers within the 1% AEP floodplain 

• A bridge over Dudley Street with four piers within the 1% AEP floodplain 

• Potential waterway modification works along Moonee Ponds Creek to maintain existing 
capacity for flood flows, velocity and levels. 

Construction techniques have been selected to minimise works within the permanent waterways 
where possible. Where construction activities are required within the extent of the 1% AEP flood 
event, the placement of vehicles and equipment, materials and temporary structures in these 
areas would be minimised. During certain activities, there would be potential for adverse 
impacts including the blocking, changing of velocities or relocating of flow paths, and increased 
flood levels or velocities. This could increase inundation of properties including the commercial 
and industrial areas between Footscray Road and Dynon Road. 

However, the risk would be low since the temporary works would not increase the flood risk 
(considering flood levels, flows and velocities) or decrease the floodplain storage capacity 
associated with overland flow paths, unless it is to the requirements and satisfaction of 
Melbourne Water in consultation with the relevant drainage authority (EPR references SWP11 
and SWP12). Approval would be sought from Melbourne Water for any construction works 
occurring within the floodplain.  

The risk would be further managed through the implementation of the CEMP, which would 
specify measures to maintain existing flow paths, drainage lines and floodplain storage and 
capacity to ensure minimal change to flood flow, level, velocity or frequency during construction 
(EPR reference SWP7). The CEMP would include consideration of scheduling works during 
times of the year that are less susceptible to floods and require the implementation of a flood 
emergency management plan specifying the actions to be taken in the event of an oncoming 
flood. With the implementation of the EPRs, and given the low frequency of a significant flood 
event, the likelihood of flood waters affecting properties as a result of the construction activities 
would be rare and the residual risk of the impact would be low. 
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Decreased water quality 

Release of machinery fuels (risk SWR66) 

Without mitigation, there is the possibility that the inundation of machinery during a flood event 
could result in the loss of containment of fuels, affecting the health of waterways. Construction 
machinery working within the tunnel portal may be difficult to move in the event of an oncoming 
flood. Although highly unlikely, there is a potential risk that a full tank of fuel could be released 
from machinery directly into the environment, should a 1% AEP flood occur while construction 
machinery is working in the portal. 

The potential risk would be controlled through the implementation of flood emergency 
management plan containing procedures to be applied in the case of an oncoming flood, and 
this would be developed as part of the CEMP (EPR reference SWP7). In addition, the CEMP 
would include methods to prevent flood impacts during construction, such as scheduling works 
during periods less susceptible to floods, where possible.  

Project Co would also be required to manage the storage and handling of chemicals, fuels and 
hazardous materials in accordance with the relevant Australian Standards and EPA Victoria 
guidelines to minimise the potential for these materials to be released during a flood (EPR 
reference SWP6).  

With the implementation of these EPRs, the residual risk of the impact would be medium as it 
would be unlikely that machinery would be inundated during the construction of the northern 
portal. As a result, it is unlikely that water quality would be impacted by the release of fuels 
from machinery.  

Erosion of beds/banks of waterways 

Erosion (risks SWR76 and SWR77) 

Construction activities would include works to install piers within the waterways, as well as 
reshaping of sections of the banks at the Maribyrnong River and Moonee Ponds Creek. 
Without mitigation, any works undertaken within the waterway or floodplains of the Maribyrnong 
River or Moonee Ponds Creek that involve removing soil from the bed or banks of the creek 
could alter the landform or geomorphology of the waterway. This could include the bank 
widening works and flow obstructions such as the piers causing localised scour and erosion 
leading to instability of the bed or bank.  

To manage this risk, measures to maintain bank stability would be developed and implemented 
to the satisfaction of Melbourne Water and in consultation with the relevant local councils 
(EPR reference SWP9). Modifications to the waterways would be required to be undertaken 
using construction methods that would minimise the potential for erosion, sediment plumes and 
exposure to contaminated material (EPR reference SWP10). The methods would be determined 
by Project Co and included within the CEMP for the project (EPR reference SWP7). 
Asset condition assessments before and after construction would also help to minimise adverse 
effects on bank stability (EPR reference SWP14). 

With the implementation of the EPRs, the residual risk of the impact would be low; however, this 
risk would be manageable through the adoption of appropriate construction methods and any 
erosion impacts would be short term and expected to stabilise over time. 
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26.4.6 Operation impact assessment 
Key impacts identified for the operation phase of the port, CityLink and city connections in 
relation to surface water are outlined in the table below: 

Table 26–8 Risk table – Operation 

Risk ID Activity 
Potential impact pathway 
(P= planned, R = risk event) P/R 

Initial risk 
rating  

Residual 
risk rating 

SWR86 Port, CityLink 
and city traffic 
operations 

A change in the concentration of 
pollutants in stormwater runoff from the 
port, CityLink and city connections as a 
result of additional impervious surfaces, 
causing adverse impacts on waterway 
health 

R Medium Low 

SWR87 Port, CityLink 
and city traffic 
operations 

Discharge of fuels, oils and other 
contaminants as a result of spills on 
carriageways causing adverse impacts on 
water quality and waterway health 

R High Medium 

SWR89 Port, CityLink 
and city traffic 
operations 

Increase in pavement area on the Port, 
CityLink and city connections resulting in 
increased stormwater flow rates, affecting 
geomorphology of receiving waters 

R Medium Low 

 

In addition to the key impacts listed above, a range of other potential impacts were investigated 
and determined to be low risk. These risks included the potential for flooding of properties 
surrounding Footscray Main Drain, Maribyrnong River and Moonee Ponds Creek. 
Further information on potential impacts determined to be low risk is contained in Technical 
Report E Surface water. 

Decreased water quality 

Stormwater runoff (risk SWR86) 

The project would increase the amount of paved surface area within the ports, CityLink and city 
connections component through the addition of new connections and widening of existing 
roads. Approximately seven hectares of additional impervious area would be created. As a 
result, there may be a change in the concentration of pollutants in stormwater, causing adverse 
impacts on waterway health if discharged to the stormwater drainage system. Runoff from road 
surfaces may contain sediment, nutrients, oil and/or grease. Water Sensitive Road Design 
(WSRD) has been incorporated into the project design to provide treatment for new areas of 
road (EPR reference SWP2) with the objective of meeting water quality targets specified by 
EPA Victoria’s Best Practice Environmental Management Guidelines for Urban Stormwater 
(BPEMG) and VicRoads guidelines. Proposed WSRD for the West Gate Tunnel Project consists 
of a combination of above ground treatment measures and below ground treatment units for the 
new areas of road.  

Modelling was undertaken to assess the performance of the WSRD treatment measures, with 
the results presented in Table 26–9. The results demonstrate that reduction targets would not 
be fully met for the Maribyrnong River or Moonee Ponds Creek. Measures would be taken to 
achieve the WSRP objectives overall in the catchments. 
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Table 26–9 Water Sensitive Road Design reduction results for ports, CityLink and 
city connections 

 Maribyrnong River Moonee Ponds Creek 

New impervious area 4.3 2.1 

 BPEMG target reduction Achieved reduction 

Suspended solids 80% 74% 27% 

Total phosphorus 45% 64% 21% 

Total nitrogen 45% 46% 15% 

Litter 70% 76% 28% 

 

A baseline surface water monitoring program would be developed to assess background water 
quality in all receiving waters (EPR reference SWP4). Any discharges or runoff from the project 
to Maribyrnong River or Moonee Ponds Creek would be required to meet SEPP (Waters of 
Victoria) (EPR reference SWP1).  

Given the allowances made for WSRD and the contribution to offset potential impacts through 
water quality works elsewhere in the catchment, it would be unlikely for water quality to be 
adversely affected by increased stormwater runoff and the residual risk of the impact would 
be low. 

Spill containment (risk SWR87) 

The assessment has considered the potential for spills on carriageways to be discharged to 
overland flow paths, potentially resulting in adverse impacts on water quality and waterway 
health. Spills may contain fuels, oils and other contaminants. 

The stormwater drainage network for the new road area has been designed with consideration 
of the AustRoads Guidelines to contain hazardous spills. Spill containment has been 
incorporated in the design in the form of spill catchment units and overland capture points at 
selected locations across the project. The basis of placement and volume was to maximise the 
capture of runoff from new and existing impervious areas while balancing land constraints, 
provision of maintenance access and avoiding conflict with retained infrastructure. 

In addition to the spill containment included in the design, the spill containment design would be 
required to satisfy the requirements of EPA Victoria (EPR reference SWP5). This is expected to 
require the detailed design to incorporate a spill containment system that would contain around 
40,000 litres at each stormwater discharge outlet. This would reduce, but not eliminate, the 
potential for spills to impact water quality. As such, contingency and emergency response plans 
would be developed and implemented to manage spills (EPR reference SWP6). This would 
include the provision of on-site emergency spill kits. 

With the implementation of the EPRs, it would be unlikely that the discharge of fuels, oils or 
other contaminants would adversely impact on water quality and waterway health and the 
residual risk of the impact would be medium. 

Erosion of beds/banks of waterways (risk SWR89) 
The project increases the amount of paved surface area within the ports, CityLink and city 
connections component through the introduction of the elevated viaduct and shared use paths. 
There is a risk of increasing peak inflows into drains and waterways which may affect the 
geomorphology of receiving waters.  
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The design includes new drainage pipes, stormwater storage within treatment units, spill 
containment units, above ground swales and basins. The attenuation effects of these storage 
elements would limit the peak flow rates to existing rates in most instances. In some locations 
detention may not be possible due to constrained project boundaries and urban development. 

Controls to mitigate this risk include compliance with the flow objectives required by local 
council and Melbourne Water requirements. The stormwater treatment system would be 
required to be integrated into the design in accordance with the EPA Best Practice 
Environmental Management Guidelines for Urban Stormwater (2006) (EPR reference SWP2). 
Permanent Works must not increase flood risk associated with overland flow paths, and any 
change to the flow regime must satisfy Melbourne Water and adhere to their requirements (EPR 
reference SWP11). With the implementation of the EPRs, it would be unlikely that the project 
would result in erosion of creek bed/banks, and the residual risk of the impact would be low.  

26.4.7 Cumulative impacts 
A number of urban developments are proposed for the banks and floodplain of the Maribyrnong 
River and Moonee Ponds Creek upstream of the West Gate Tunnel Project area, each at 
various stages of development. Of particular relevance to this EES impact assessment is the 
Arden Street Station Development (part of the Metro Tunnel project), some 220 metres 
upstream of the West Gate Tunnel Project. Mitigation works for this development, targeted at 
the Moonee Ponds Creek floodplain, are under assessment by Melbourne Water. 

Metro Tunnel EES documentation includes the following EPR related to surface water: 

• Maintain existing flood plain storage capacity potentially impacted by the project, to the 
requirements and satisfaction of the responsible authority 

• Permanent and associated temporary construction works must not increase flood levels 
that result in an additional flood risk, to the requirements and satisfaction of the 
responsible authority 

• Ensure permanent and associated temporary works do not increase flow velocities that 
would potentially affect the stability of property, structures or assets, and/or result in 
erosion during operation or construction, to the requirements and satisfaction of the 
responsible authority 

• Undertake modelling of the design of permanent and temporary works to demonstrate the 
resultant flood levels and risk profile to the satisfaction of the responsible authority. 

If these measures are implemented for the Metro Tunnel project, the cumulative impacts with 
the West Gate Tunnel Project would be minimised. As designs for individual projects along the 
banks of the Maribyrnong River and Moonee Ponds Creek are progressed and development is 
advanced, each project would be expected to consider the cumulative impacts with those 
preceding it.  
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26.4.8 Conclusion 
Surface water impacts are possible at locations where construction works would intersect with 
waterways and/or where permanent infrastructure would intersect a floodplain. 

Given the proximity of the port, CityLink and city connections component to major waterway 
floodplains, potential flooding impacts have been evaluated by focusing on temporary and 
permanent structures within floodplains that may divert or obstruct key flow paths or result in 
loss of flood plain storage. In addition, potential impacts on geomorphology associated with 
construction activities and permanent infrastructure have been considered, along with potential 
impacts to water quality from discharges, runoff and spills. 

Potential flooding risks during construction have been assessed as low to medium and would be 
managed through the implementation of the EPRs, including the maintenance of existing flood 
storage capacities, flow paths and drainage lines and adherence to a CEMP. The CEMP would 
also require consideration of scheduling works during times of the year that are less susceptible 
to floods and require the implementation of a flood emergency management plan specifying the 
actions to be taken in the event of an oncoming flood. Operational flood risks from the project 
have been assessed based on modelling of the project design on the impacts of flood behaviour 
in the catchments within which the proposed structures would be located. For the Maribyrnong 
River and Moonee Ponds Creek, the operational flood risks would generally be low. 
Risks associated with impacts on flow paths (and the associated increased flood risks) due to 
the permanent structures required to raise MacKenzie Road are anticipated to be minimised by 
meeting Melbourne Water requirements at the detailed design stage. 

Although changes to the banks and beds of the waterway would result from the works within the 
waterways, these works would use construction methods and monitoring to minimise the 
potential for erosion, sediment plumes and exposure to contaminated material. Therefore, any 
potential impacts are expected to be short term and would have a low residual risk.  

Project Co would be required to manage the storage and handling of chemicals, fuels and 
hazardous materials in accordance with the relevant Australian Standards and EPA guidelines 
to minimise the potential for these materials to be released to the environment during a flood. 

Potential operational water quality issues would be controlled by implementing Water Sensitive 
Road Design, and measures to meet targets identified by the BPEMG and the requirements of 
SEPP (Waters of Victoria). In addition, stormwater drainage would be designed in accordance 
with AustRoads Guidelines to contain hazardous spills, to the satisfaction of EPA Victoria.  

Potential erosion risks associated with the project increasing the impervious surface area of 
stormwater catchments would be managed by designing the stormwater treatment system with 
consideration of Water Sensitive Road Design, and meeting Melbourne Water’s requirements of 
maintaining flood flows to minimise the potential for erosion. 

The project was assessed as being consistent with the hydrology and water quality, land 
stability and waste management evaluation objectives with the implementation of the EPRs. 
Controls have been identified to avoid or minimise adverse effects on surface water quality and 
hydrology and to maintain functions and values of floodplain environments. Impacts associated 
with geomorphic changes and waste water would also be managed with the implementation of 
the EPRs. 
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26.5 Ecology 
An ecological impact assessment has been prepared and is provided in Technical Report F 
Ecology. This section summarises the outcomes of the assessment in relation to key impacts. 

26.5.1 Overview 
The port, CityLink and city connections component features a highly modified landscape. 
The Maribyrnong River and Moonee Ponds Creek corridors contain the main ecological habitats 
within this component of the project. These waterways, as well as the Yarra River to the south 
act as corridors for urban wildlife in an otherwise heavily developed and urbanised area. 
Industrial and residential development has left small patches of remnant vegetation and planted 
vegetation as landscaped roadside areas, parklands and scattered trees. Some threatened 
terrestrial fauna species are likely to use the vegetation in the field investigation extent, but not 
as habitat critical for their survival. No threatened aquatic species are likely to occur in the field 
investigation extent.  

Construction works within this component would require the removal of remnant and planted 
vegetation. There is also potential for the spread of weeds and pathogens, which could impact 
the quality of remnant vegetation. Loss and degradation of vegetation could impact any fauna 
that rely permanently or temporarily on this habitat. Common aquatic and terrestrial fauna could 
also be impacted by increases in light, noise and vibration from construction activities. 

Construction works also have the potential to disturb and mobilise acid sulphate soils and 
contamination from previous land uses. Runoff from contaminated sites could impact waterways 
by degrading instream vegetation and impacting aquatic fauna. Installing piers in the 
Maribyrnong River and Moonee Ponds Creek and bank widening of Moonee Ponds Creek 
could also impact instream vegetation and fauna passage through alterations of flows and 
changes to hydrology.  

During the operation of the project, the elevated road structures would limit light and rain 
reaching vegetation below. This shading could cause localised degradation of remnant 
vegetation, planted vegetation and aquatic ecology. Operation of the project would also change 
traffic flow and distribution, potentially increasing noise and light levels in the project area, which 
could cause behaviour changes in some common fauna species. Additionally, spills and runoff 
from carriageways could reduce water quality, impacting on aquatic ecology. 

Impacts to ecology in the ports, CityLink and city connections component would be minimised 
through the implementation of the final EPRs.  

26.5.2 EES evaluation objective 
The Scoping Requirements for the EES include the following evaluation objective for ecology: 

• Biodiversity – to avoid or minimise adverse effects on native terrestrial, aquatic and inter-
tidal flora and fauna, and address opportunities for offsetting potential losses consistent with 
the relevant policy. 

Consistent with this evaluation objective, the assessment of potential ecological impacts placed 
a particular focus on interactions between the port, CityLink and city connections component 
and the most significant ecological areas, including native and remnant vegetation, native fauna 
and threatened species, and the aquatic environments of the Maribyrnong River and Moonee 
Ponds Creek. 



Chapter 26 

West Gate Tunnel Project | Environment Effects Statement  26-43 

Assessing the potential ecological risks and impacts associated with the project requires 
consideration of a range of interdependencies, commonalities and links with other technical 
assessments. Key interdependencies have been considered for the ecology impact 
assessment, which include groundwater impacts (refer to section 26.2 of this volume), surface 
water (section 26.4 of this volume) and noise and vibration (section 27.2 of this volume).  

26.5.3 Impact assessment methodology 
Technical Report F Ecology provides full details of the methodology used to assess ecological 
impacts, which included: 

• Establishing existing conditions within a study area (refer to Figure 26-8) comprising the 
area within five kilometres of the project. This involved:  

• An initial desktop review of ecological information available from databases, reports and 
previous investigations relevant to the study area to identify potential ecological values 

• A field investigation to confirm existing conditions as determined in the desktop review 
(refer to Figure 26-8) 

• Targeted ecological field surveys in areas affected by construction and operation of the 
project for threatened species identified in the desktop review (field investigation extent) 

• Assessing the likelihood of occurrence of threatened species, populations and habitats 
through the field surveys and desktop review 

• Completing shade modelling to assess the impact of elevated structures and potential 
loss of existing vegetation due to shade 

• Determining the amount of remnant vegetation to be offset using the Ensym tool* 
consistent with the Permitted clearing of native vegetation: Biodiversity assessment 
guidelines (DEPI, 2013) 

• Completing an arboricultural assessment report to determine the number, condition, age 
and life expectancies of trees within the study area 

• Undertaking a risk assessment consistent with the process detailed in Chapter 4 Environment 
Effects Statement assessment framework to identify potential impact pathways for key project 
activities and identify standard controls that may be applied to mitigate potential impacts 

• Assessing impacts for construction and operation of the project, taking into account 
identified controls 

• Identifying risks that require additional or modified measures to be taken (and incorporated 
within the EPRs)  

• Determining the residual risks associated with construction and operation of the project 
following the implementation of the EPRs. 

Key legislation and policy that guided the impact assessment is detailed in Attachment I 
Legislation and policy. 

 

                                                 
* Administered by the Department of Environment, Land, Water and Planning 
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Figure 26-8 Ecological study area and field investigation extent 
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26.5.4 Existing conditions 
The following sections summarise the existing remnant vegetation, planted vegetation, 
terrestrial fauna (including threatened fauna species) and aquatic ecology around the port, 
CityLink and city connections component. No threatened flora species have been identified for 
this component and hence these are not discussed further within this chapter. These terms are 
explained in section 12.5.4 of Volume 2 West Gate Freeway.  

Remnant vegetation 
Despite the highly modified landscape, some small areas of vegetation are present along linear 
corridors such as the Maribyrnong River, Moonee Ponds Creek, Dynon Road and Footscray 
Road. Twelve remnant vegetation patches comprising three EVCs have been identified around 
the port, CityLink and city connections component, as summarised in Table 26–10.  

Twenty scattered indigenous trees were recorded within the field investigation extent for this 
component. Other EVCs were found around the component area, but were not considered likely 
to be impacted by the project. These can be found in Technical Report F Ecology.  

Table 26–10 Ecological Vegetation Classes (EVC) around the port, CityLink and city 
connections component* 

Ecological 
vegetation 
class 

Habitat 
score Location 

Area of 
zone 
(ha) 

Habitat 
hectares 

(ha) 

Bioregional 
conservation 
status 

656: 
Brackish 
Wetland 

35 A linear strip lining the western bank of 
Moonee Ponds Creek, from Dynon Road 
to the off-ramp from CityLink to Footscray 
Road (shown in Figure 26-9). This EVC 
was identifiable by the dense growth of 
sedges in the waterlogged soils lining the 
Moonee Ponds Creek. Typically, this 
vegetation was growing on a narrow strip 
of sediment likely to be prone to 
inundation during times of high flow and 
generally less than 20 metres wide.  

0.91 0.32 Endangered 

 35 A linear strip lining the other (eastern) 
bank of Moonee Ponds Creek, from 
Dynon Road to around the southern end 
of Railway Canal Reserve (shown in 
Figure 26-10). Refer to the row above for 
a description for this EVC along Moonee 
Ponds Creek.  

1.13 0.40 Endangered 

 

                                                 
* As determined by DELWP (October, 2016) 
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Figure 26-9 Brackish Wetland lining Moonee 
Ponds Creek (west side) 

Figure 26-10 Brackish Wetland lining Moonee 
Ponds Creek (east side) 

  

 

Planted vegetation  
All other vegetation observed throughout the port, CityLink and city connections field 
investigation extent was planted vegetation. Planted vegetation includes street trees, shrubs 
and understorey species (the ground cover layer of vegetation) planted in urban landscapes 
and includes both native and exotic species. Planted vegetation is generally not protected under 
legislation (with the exception of some planning scheme overlays), but has been considered in 
this assessment due to the value it provides to the community and its role in supporting 
biodiversity. Planted vegetation has been assessed with respect to Medium-Long Term Viability 
(MLTV) trees and non MLTV trees. For the purpose of this assessment, a MLTV tree is defined 
as a semi-mature, mature or over-mature tree with an estimated useful life expectancy of 
greater than five years. The small number of trees where there was insufficient data to make the 
determination of a MLTV tree, have been assumed to be MLTV trees. This MLTV vegetation is 
generally not protected under legislation, but was considered in this assessment due to its role 
in supporting biodiversity, the value it provides to the community (refer to section 14.2) and 
visual amenity benefits (refer to section 14.4). 

Species recorded include Norfolk Island hibiscus, Narrow-leaved Ash, Spotted Gum, Plane 
Trees Platanus sp, Bangalay and Snow-in-summer Melaleuca linariifolia. These plantings are 
mostly located on the larger roads south of the Melbourne Market such as Dynon and Footscray 
roads. Riparian plantings along the Maribyrnong River are generally indigenous and include 
River Red Gum and Drooping She-oak Allocasuarina verticillata.  

Planted riparian vegetation is present along the eastern bank of Moonee Ponds Creek adjacent 
to E-Gate in North Melbourne. These areas include plantings of horticultural indigenous species 
such as Bottlebrush Callistemon citrinus, White Correa Correa glabra, Common Correa, 
Saltbush Atriplex semibaccata, Black Wattle Acacia mearnsii and Lightwood Acacia implexa. 
This stretch of riparian vegetation along Moonee Ponds Creek contains locally important 
vegetation and habitat that provides a north-south biodiversity corridor. As the vegetation is 
directly adjacent to Moonee Ponds Creek, it also plays a role in reducing sediment load into the 
waterway and contributes to the overall health of the aquatic ecosystem.  
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Fauna 
Vegetation in the port, CityLink and city connections component provides little habitat for fauna 
due to the limited amount and width of cover and high levels of disturbance from human 
recreation and traffic. A limited number of fauna were recorded during the field investigation, 
including some pest species and a variety of common and exotic birds. Silver Gull Larus 
novaehollandiae was the dominant species observed foraging and roosting in the Maribyrnong 
River. A small number of Australian White Ibis Threskiornis molucca and an individual Nankeen 
Night Heron Nycticorax caledonicus (VROT near-threatened) were recorded roosting in Swamp 
Paperbark during surveys.  

Threatened species of birds (for example egrets and terns) may use the waterways as a 
dispersal corridor as they move up and down stream; however, they are not likely to rely on 
habitat along the Maribyrnong River within the project footprint. A noticeable lack of hollows, 
including small hollows, was observed during surveys, which reduces the suitability of the area 
for nesting by microbats, parrots, arboreal mammals and owls.  

Table 26–11 lists threatened species determined to have a moderate or higher likelihood of 
occurrence in the field investigation extent including the port, CityLink and city connections 
component area. Many of these species are animals only found in the marine environment or 
birds of woodlands, wetlands or freshwater habitats. No critical habitat for these threatened 
fauna species was identified within this component’s field investigation extent.  

The likelihood of occurrence of threatened species assessment contains details of all species 
that occur or have potential to occur within the field investigation extent. This assessment can 
be found in Appendix A in Technical Report F Ecology.  
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Table 26–11 Threatened species considered to have a moderate or higher likelihood of occurrence in the field investigation extent including the port, CityLink 
and city connections component 

Common 
name  Scientific Name EPBC FFG VROT 

Likelihood of 
occurrence  Justification  

Swift Parrot Lathamus discolor CR L e Moderate The presence of flowering Eucalypt and Corymbia species in the field investigation 
extent are potential foraging habitats for the Swift Parrot. General parklands and 
scattered trees may provide foraging and limited sheltering habitat for the Swift Parrot.  

Powerful Owl Ninox strenua  L v Moderate Due to the proximity of suitable habitat to the field investigation extent, it is possible that 
the Powerful Owl could use the field investigation extent for hunting and feeding. There 
is moderate potential the small amount of vegetation that exists within the field 
investigation extent would be used.  

Grey-headed 
Flying-fox 

Pteropus 
poliocephalus 

VU L v Moderate  The National Flying-fox Monitoring Viewer maps camps of the Grey-headed Flying-fox. 
This found that none are shown to exist within the field investigation extent. Most 
suitable vegetation for these arboreal species will be avoided (as it is outside of the field 
investigation extent). Roost sites within the field investigation extent are unlikely to be 
present based on the limited quantity of vegetation and lack of tree hollows observed 
during the site visits. The species tend to roost together and as such while trees suitable 
for roosting are spread throughout inner Melbourne, roosting generally occurs at large 
colony sites. Due to the limited quantity and temporary availability of Grey-headed 
Flying-fox habitat in the field investigation extent, none was deemed significant for the 
species’ survival. 

Common 
Sandpiper 

Actitis hypoleucos   v Moderate  The Eastern Great Egret and Common Sandpiper were considered to potentially occur 
within the field investigation extent due to the presence of coastal or near-coastal 
waterways and creeks, particularly around Moonee Ponds Creek. 

Eastern Great 
Egret 

Ardea modesta  L v High 

Caspian Tern Hydroprogne Caspia  L nt Present The Caspian Tern was sighted during the field investigation.  

Little Egret Egretta garzetta 
nigripes 

 L e Moderate  The Little Egret and Lewin’s Rail are considered to have a moderate likelihood of 
occurring within the field investigation extent, but not to rely on vegetation as critical 
habitat for their survival.  

Lewin's Rail Lewinia pectoralis 
pectoralis 

 L v Moderate 
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Aquatic ecology  
Aquatic ecology refers to the relationship between a group of aquatic living organisms and their 
environment(s). This considers plants and animals that occur in freshwater or estuarine 
waterbodies including fish and amphibians, and submerged or floating plants.  

Maribyrnong River 

The Maribyrnong River tends to have deeply excised banks and exhibits highly variable flows in 
which the natural movement of fish is restricted by weirs. Within the field investigation extent, 
the banks of the Maribyrnong River are artificial and support very little emergent vegetation. 
Very little instream vegetation was observed within the field investigation extent.* 

Water quality is quite poor within this segment and the river can have low flow for extended 
periods. The poor water quality in the lower reaches of the Maribyrnong River is due to past 
land clearance, industrial activity, urbanisation and the absence of natural streamside 
vegetation. Water quality in the estuarine region is particularly poor as levels of nitrogen, 
phosphorous and zinc are all well above the SEPP (Waters of Victoria) guideline. 

Within the river, there is a low likelihood of any threatened aquatic species occurring in the field 
investigation extent. Common fish known to occur in the area include Murray Cod, exotic carp, 
Estuary Perch Macquaria colonorum, Blackfish Gadopsis marmoratus, Yellow-eye Mullet 
Aldrichetta forsteri and Common Galaxias Galaxias maculata. Low numbers of the EPBC Act-
listed Australian Grayling are likely to be present on an occasional or intermittent basis, passing 
through during upstream and downstream migration events. Overall, the Australian Grayling has 
been determined to have a low likelihood of occurrence in the field investigation extent.†  

Moonee Ponds Creek  

Moonee Ponds Creek is located near CityLink to the east of the field investigation extent. It runs 
through the northern suburbs of Melbourne and joins the Yarra River downstream of Docklands. 
Much of Moonee Ponds Creek where the creek crosses the Tullamarine Freeway in 
Essendon is a heavily disturbed, deeply incised channel lined with concrete. These areas of 
dramatic modifications provide little or no aquatic habitat or vegetation and pose a barrier to 
fish passage. 

Between Footscray Road and Dynon Road, the creek is vegetated with large reed beds and 
emergent plants such as the common reed. Areas of Brackish Wetland were observed within 
the inter-tidal zone. This emergent vegetation provides habitat for small bodied fish, aquatic 
macroinvertebrates, common amphibian species and small waterbirds, birds and raptors. 
Species previously recorded in Moonee Ponds Creek include the Black Bream, the common 
and widespread Short-finned Eel and the exotic carp. Some of the common fish species 
occurring include Tamar River Goby Afurcaboius tamarensis, Common Galaxias, Eastern 
Gambusia Gambusia holbrooki, Redfin Perca fluviatilis and Estuary Perch. There is a low 
likelihood of any threatened aquatic species occurring within the field investigation extent in 
Moonee Ponds Creek or the Maribyrnong River.  

                                                 
* Emergent plants, such as reeds and rushes, grow in water but have a large portion of their leaves or 

flowering structures above the surface. Instream vegetation includes submergent plants (that have 
most of their structures beneath the surface) and floating plants (flowering plants that float on the 
surface of the water). 

† A determination under the EPBC Act concluded the project is not a controlled action and would not 
have a significant impact on the Australian Grayling or any other nationally significant species. 
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26.5.5 Construction impact assessment 
Key impacts identified for the construction phase of the port, CityLink and city connections 
component in relation to ecology are outlined in the table below: 

Table 26–12 Risk table – Construction 

Risk ID Activity 
Potential impact pathway 
(P= planned, R = risk event) P/R 

Initial risk 
rating  

Residual 
risk rating 

ER46 Site clearance and 
construction site 
establishment 

Loss or degradation of remnant vegetation 
lining Moonee Ponds Creek to allow for 
the construction of the elevated structures 
required to facilitate access to CityLink, 
Dynon Road, and Footscray Road 

P Medium Medium 

ER80 Earthworks Potential spread of weeds and pathogens 
impacting the quality of native vegetation 
along Moonee Ponds Creek 

R Medium Low 

ER48 Site clearance and 
construction site 
establishment 

Loss or damage of planted vegetation, 
including non-indigenous native and 
exotic species 

P High Medium 

ER50 Site clearance and 
construction site 
establishment 

Loss or damage of vegetation, including 
indigenous, non-indigenous native trees 
and exotic species that may provide fauna 
habitat 

P Medium Medium 

ER51 Site clearance and 
construction site 
establishment 

Construction-related noise and/or artificial 
light may affect behaviour of fauna 
species 

R Medium Low 

ER52 Earthworks  Inputs of surface sediments, waste and 
chemicals from construction into on the 
waters of the Maribyrnong River or 
Moonee Ponds Creek, either directly or 
via the stormwater system, in amounts 
sufficient to adversely affect flora, fauna or 
habitat 

R Medium Low 

ER53 Earthworks Artificial light and/or vibration from 
construction activities (e.g. drilling, 
blasting) may affect behaviour of fauna 
species 

R Medium Low 

ER54 Construction of 
bridge over the 
Maribyrnong River 
and associated civil 
infrastructure works 

Inputs of surface sediments, waste and 
chemicals from construction into on the 
waters of the Maribyrnong River, either 
directly or via the stormwater system, in 
amounts sufficient to adversely affect 
flora, fauna or habitat 

R Medium Low 

ER55 Construction of 
bridge over the 
Maribyrnong River 
and associated civil 
infrastructure works 

Construction-related noise, vibration 
and/or light may affect behaviour of fauna 
species 

R Medium Low 

ER56 Construction of the 
twin viaducts and the 
shared use path and 
associated civil 
infrastructure works  

Construction-related noise, vibration 
and/or light may affect behaviour of fauna 
species 

R Medium Low 
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Risk ID Activity 
Potential impact pathway 
(P= planned, R = risk event) P/R 

Initial risk 
rating  

Residual 
risk rating 

ER57 Construction of the 
twin viaducts and the 
shared use path and 
associated civil 
infrastructure works 

Inputs of surface sediments, waste and 
chemicals from construction into on the 
waters of the Maribyrnong River, either 
directly or via the stormwater system, in 
amounts sufficient to adversely affect 
flora, fauna or habitat 

R Medium Low 

ER58 Construction of the 
new city connections 
and associated civil 
infrastructure works 

Inputs of surface sediments, waste and 
chemicals from construction into on the 
waters of Moonee Ponds Creek, either 
directly or via the stormwater system, in 
amounts sufficient to adversely affect 
flora, fauna or habitat 

R Medium Low 

ER59 Construction of the 
new city connections 
and associated civil 
infrastructure works 

Construction-related noise, vibration 
and/or light may affect behaviour of fauna 
species 

R Medium Medium 

ER61 Construction of 
bridge over the 
Maribyrnong River 
and associated civil 
infrastructure works 

Several piers are to be installed within the 
waterway of the Maribyrnong River to 
support new road structures. It is 
considered that structures and their 
construction have the potential to alter 
flows and hydrology. Impacts to flow and 
hydrology may impact the extent and 
cover of instream vegetation and change 
fauna movement 

P High Low 

ER62 Site clearance and 
construction site 
establishment 

Construction related noise and/ or artificial 
light may affect behaviour of fauna 
species 

R Medium Low 

ER64 Earthworks Artificial light and/or vibration from 
construction activities (e.g. drilling, 
blasting) may affect behaviour of fauna 
species  

R Medium Low 

ER66 Construction of 
bridge over the 
Maribyrnong River 
and associated civil 
infrastructure works 

Construction-related noise, vibration 
and/or light may affect behaviour of fauna 
species 

R Medium Low 

ER67 Construction of the 
twin viaducts and the 
shared use path and 
associated civil 
infrastructure works  

Construction-related noise, vibration 
and/or light may affect behaviour of fauna 
species 

R Medium Low 

ER70 Construction of the 
new city connections 
and associated civil 
infrastructure works 

Construction-related noise, vibration 
and/or light may affect behaviour of fauna 
species 

R Medium Low 

ER82 Construction of the 
new city connections 
and associated civil 
infrastructure works 

Potential for bank widening along Moonee 
Ponds Creek to support new road 
structures. It is considered that structures 
and their construction have the potential 
to alter flows and hydrology. Impacts to 
flow and hydrology may impact the extent 
and cover of instream vegetation and 
change fauna movement 

P High Low 
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Risk ID Activity 
Potential impact pathway 
(P= planned, R = risk event) P/R 

Initial risk 
rating  

Residual 
risk rating 

ER85 Construction of the 
new city connections 
and associated civil 
infrastructure works 

Several piers are to be installed within the 
waterway of Moonee Ponds Creek to 
support new road and shared use path 
structures. It is considered that structures 
and their construction have the potential 
to alter flows and hydrology. Impacts to 
flow and hydrology may impact the extent 
and cover of instream vegetation and 
change fauna movement 

P High Medium 

ER88 Construction of the 
new city connections 
and associated civil 
infrastructure works 

Potential acidification and uncontrolled 
discharge of groundwater in to surface 
water or stormwater systems 

R Medium Low 

 

In addition to the key impacts listed above, a range of other potential impacts were investigated 
and determined to be a low risk. These include the potential for impacts to terrestrial fauna from 
inputs of surface sediments, waste and chemicals from construction into waterways. 
Further information on potential impacts determined to be low risk is contained in Technical 
Report F Ecology. 

Impacts to remnant vegetation (risks ER46 and ER80) 
The following section includes a discussion of potential impacts to remnant vegetation during 
construction including vegetation clearance and the spread of weeds and pathogens.  

Vegetation clearance  

The project has been designed to avoid impacts to remnant vegetation where possible. 
However, some vegetation removal would be required during construction of the port, CityLink 
and city connections component (refer to Table 26–13). There are expected to be no impacts to 
scattered trees during construction. The only loss of EVC is expected to be to Brackish 
Wetland, which is considered to be endangered in Victoria as the species has contracted to less 
than 10 per cent of its former ranges or less than 10 per cent of its pre-European extent.  

Table 26–13 Losses of remnant vegetation during construction in the port, CityLink and city 
connections component 

Ecological 
vegetation 
class 

Loss of remnant vegetation during 
construction of port, CityLink and 
city connections component 

Total area of zone 
in field investigation 
extent (ha) / habitat 

hectares (Hha) 

Area lost 
(ha) / habitat 
hectares lost 

(Hha) 

Bioregional 
conservation 

status 

656: 
Brackish 
Wetland 

Elevated structures required to 
provide access to CityLink, Dynon 
Road, and Footscray Road would 
result in the loss of 0.14 hectares 
(0.05 Hha) of Brackish Wetland 
EVC lining the east and west banks 
of Moonee Ponds Creek. 

0.91 ha/0.32 Hha 0.14 ha/0.05 
Hha 

Endangered 
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Impacts of construction on remnant vegetation would be minimised through detailed design 
including minimising the project’s construction footprint, minimising the removal of trees and 
minimising works in or near wetlands and EVC habitats (EPR reference EP1). The CEMP 
prepared by Project Co would include measures to protect vegetation during construction, 
including the implementation of a Tree Management Plan for protection of retained trees based 
on the recommendations of Australian Standard 4970-2009 Protection of Trees on 
Development Sites (EPR reference EP2). Loss of remnant vegetation would be offset in 
accordance with the Permitted Clearing of Native Vegetation – Biodiversity Assessment 
Guidelines, except as otherwise agreed by the Secretary of DELWP (EPR reference EP7). 
Any incidental or unanticipated threatened flora would be reported immediately and any clearing 
works in the vicinity would be stopped until an evaluation of an appropriate response can be 
established (EPR reference EP4). 

The residual risk to remnant vegetation lining Moonee Ponds Creek during site clearance and 
construction site establishment would be medium and losses would be offset in accordance with 
relevant guidelines.  

Spread of weeds and pathogens  

During earthworks, the spread of weeds and pathogens could impact the quality of native 
vegetation along Moonee Ponds Creek. Weeds and pathogens can be spread by equipment, 
site vehicles and movement of soil. This would be managed by minimising the construction 
footprint and surface disturbance (EPR reference EP1) and implementing standard, well-tested 
measures to manage the risk of the spread and introduction of weeds and pathogens during 
construction (EPR reference EP2). This could include ensuring that equipment and clothing are 
free of soil and vegetative matter prior to being brought to site. 

Implementing the EPRs would reduce the likelihood of the spread of weeds and pathogens 
degrading remnant vegetation from possible to unlikely, resulting in a low residual risk.  

Impacts to planted vegetation (risk ER48) 
The project has been designed to avoid impacts to planted vegetation where possible. 
However, some vegetation removal would be required during construction of the port, 
CityLink and city connections component. Estimated losses of planted vegetation are listed in 
Table 26–14. 

Table 26–14 Losses of planted vegetation in the port, CityLink and city connections 
component (construction) 

Tree type  Tree numbers 

Medium-Long Term Viability trees 624 

Non Medium-Long Term Viability trees 116 

Total 740 
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This assessment has assumed that all trees within the design footprint would be lost; however 
an arboricultural assessment has been undertaken to inform the detailed design phase of the 
project and maximise tree retention, which may reduce this number. This could be achieved by 
minimising the footprint of construction works and surface disturbance, and minimising the 
removal of mature trees (EPR reference EP1). The CEMP would include requirements for 
vegetation protection measures and clearing controls, including the implementation of a Tree 
Management Plan (EPR reference EP2). Areas affected by temporary works would be 
reinstated following disturbance and appropriate vegetation would be selected for planting to 
tolerate microclimate conditions (EPR reference EP3). The landscaping plan would be prepared 
and implemented to achieve a canopy of equal (or greater) size of healthy, mature example of 
the species. This would be developed in consultation with relevant councils and with regard to 
local policies and strategies including City of Melbourne’s plans and strategies and Greening 
the West Strategic Plan (EPR reference EP6). 

A replacement schedule in the proposed landscape strategy would stipulate that every canopy 
tree removed during construction would be replaced by at least three trees. This would result in 
the replacement of around 960 advanced trees (up to 2.5 metres in height), 250 tubestock trees 
and a significant number of understorey plantings in the ports, CityLink and city connections 
component. A canopy tree is defined as any tree with a radius exceeding 1m. In addition, a 
Landscape Plan would be developed in consultation with relevant councils, having regard to 
local policies and strategies. The plan would require plantings to achieve a canopy of equal 
(or greater) size of healthy, mature examples of the species, including reinstatement of soil 
of sufficient quality and volumes to support the long-term viability of plantings 
(EPR reference EP6).  

Implementation of the EPRs and proposed landscape strategy would reduce the impact to 
planted vegetation in the component area, resulting in a medium residual risk.  

Impacts to fauna (risks ER50, ER51, ER52, ER53, ER54, 
ER55, ER56, ER57, ER58 and ER59) 
The following section includes a discussion of potential impacts to terrestrial fauna during 
construction including impacts due to vegetation clearance and increased noise, light and 
vibration due to construction activities.  

Habitat clearance 

Although it was established that a number of threatened species have a moderate or high 
likelihood of occurring in the field investigation extent including the port, CityLink and city 
connections component area the habitat present is not critical for the survival of any of these 
species. Additionally, as these species are mobile, they can use other habitats in the area. 
Therefore, the loss of vegetation (as discussed above in remnant and planted vegetation) is 
considered to have a minimum impact on threatened species.  

It is likely that some common species may be impacted by habitat loss. This risk would be 
minimised by the EPRs to address planted and remnant vegetation loss described above, as 
well as fauna management measures including requirements for pre-clearing surveys and 
inspections, translocations for any significant fauna species and relocation of any encountered 
nests. Incidental or unanticipated threatened fauna finds to be reported and contingency 
measures would be implemented (EPR reference EP4). Remnant vegetation would be required 
to be offset within the same Catchment Management Authority boundary or local government 
area as the removed vegetation, providing mobile species with available habitat in proximity to 
cleared vegetation (EPR reference EP7). EPRs above would address impacts to planted and 
remnant vegetation that may have flow-on impacts to fauna. 
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Implementing the EPRs would reduce the consequence of vegetation clearance to fauna from 
minor to insignificant, indicating that there may be some minor behavioural changes to common 
fauna but unlikely to be significant impacts to threatened species. As this impact is almost 
certain, there would be medium residual risk. 

Noise, light and vibration 

Fauna can be impacted by noise, light and vibration produced by construction activities. Light 
pollution can affect the behaviour of terrestrial fauna, particularly nocturnal fauna such as owls. 
Increases in noise, light and vibration may affect foraging, reproduction, communication and 
other animal behaviours.  

Fauna species likely to permanently inhabit the port, CityLink and city connections component 
are common species of urban environments. Such species are considered resilient and adept at 
thriving within urban environments and capable of withstanding anthropogenic disturbances. 
However, there remains a possibility that these species may experience behavioural changes. 
Construction activities would occur for a limited period – around four years around the main 
construction work sites and for shorter periods near individual works locations, including site 
establishment (around four weeks), road widening works (around four to six weeks at each 
location) and local road works (around 26 weeks). Detailed design of the works would minimise 
light spillage and impacts to adjacent vegetation and disturbance to fauna. The CEMP would 
include methods to minimise light spillage during construction (EPR reference LVP3). A CNVMP 
would be prepared and implemented in accordance with the limits and methodologies outlined 
in the noise and vibration EPRs (EPR reference NVP3). Further information on noise and 
vibration can be found in section 27.2 of this volume. 

The residual risk to fauna due to increased noise, light and vibration associated with 
construction activities would be medium, as there are expected to be some limited impacts to 
common species. No detectable impacts to threatened species are expected. 

Inputs of surface sediments, waste and chemicals into waterways 

Impacts to fauna could occur from inputs of surface sediments, waste and chemicals from 
construction into the Maribyrnong River or Moonee Pond Creek, either directly or via the 
stormwater system. Where toxins, chemicals or contaminated soils enter a waterway through 
accidental release they have the potential to cause lethal or sub-lethal impacts on wader birds 
and shore birds that rely on these waterways. This potential impact would be addressed by 
developing and implementing management measures for these substances, including 
minimising chemical and fuel storage on site and storing hazardous materials and dangerous 
goods in accordance with the relevant guidelines and requirements (EPR reference SWP6).  

The CEMP would incorporate surface water management requirements and methods, including 
locating and bunding any contaminated material (including tunnel spoil and stockpiled soil) so 
that it would not be flooded during a 1% AEP flood and to the satisfaction of EPA Victoria and 
the relevant drainage authority (EPR reference SWP7). Discharge and runoff from the project 
would be required to meet SEPP (Waters of Victoria) (EPR reference SWP1). Refer to section 
26.4 for a discussion of surface water impacts and EPRs. 

Implementing the EPRs would reduce the likelihood of impact to fauna from possible to rare. 
Accordingly, the residual risk to fauna from inputs of waste and chemicals into waterways would 
be low.  
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Impacts to aquatic ecology (risks ER61, ER62, ER64, 
ER66, ER67, ER70, ER82, ER85 and ER88) 
The following section discusses potential impacts to aquatic ecology during construction, 
including impacts due to noise, light and vibration, the installation of piers and bank widening, 
and potential acidification of groundwater.  

Noise, light and vibration 

Emissions of noise, light and vibration during construction may cause behaviour changes in 
fauna species using waterways in the port, CityLink and city connections component. The fauna 
species likely to live in these environments are predominately common species of urban 
freshwater streams, such as common and exotic fish and frogs. Such species are considered 
resilient within urban environments and capable of withstanding anthropogenic disturbance. 
However, it is possible that construction may cause behaviour changes in some common 
species. For example, fish passage can be disrupted by high levels of surface vibration. 
Light spillage would be minimised through detailed design of the works and the CEMP would 
also include methods to minimise light spillage during construction and associated disturbance 
to common fauna species (EPR reference LVP3). A CNVMP would be prepared and 
implemented in accordance with the limits and methodologies outlined in the noise and vibration 
EPRs (EPR reference NVP3). 

With the implementation of EPRs, the residual risk to aquatic ecology would be low, as 
there are expected to be insignificant impacts to common species and no impacts to 
threatened species. 

Installation of piers and bank works 

Piers would be installed within the waterway of the Maribyrnong River to and Moonee Ponds 
Creek to support new road structures. While specific details of pier design and construction 
methodology are yet to be finalised, the construction of the piers has the potential to alter water 
flows and affect waterways. These changes could impact the extent and cover of instream 
vegetation and alter fauna movement.  

Bank widening is proposed in discrete locations on the banks of the Maribyrnong River and 
Moonee Ponds Creek to mitigate flood risk in these waterways. This widening has the potential 
to alter the hydrology of these waterways and potentially contribute to sediment levels 
during construction.  

To address this risk, structures would be designed, located and constructed to minimise impacts 
on riparian and aquatic vegetation (EPR reference EP5), and measures would be developed 
and implemented to maintain bank stability during construction (EPR reference SWP9). 
The CEMP would include requirements and methods for managing fauna through construction. 
This would include reporting an incidental or unanticipated threatened fauna or flora 
encountered. In this event, clearing works in the vicinity must be stopped until an evaluation of 
an appropriate response can be established (EPR reference EP4).  

Additionally, modifications to waterways would be designed and undertaken to mitigate the 
effects of changes to flow and minimise the potential for erosion, sediment plumes and 
exposure to contaminated material during construction (EPR reference SWP10). Works would 
be required to not increase flood risk associated with overland flow paths (EPR reference 
SWP11). These measures would need to be undertaken to the satisfaction of Melbourne Water 
and in consultation with the relevant drainage authorities and local councils. 
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Implementation of the EPRs would maintain waterway flows through the construction works in 
the Maribyrnong River and Moonee Ponds Creek, which would ensure that fauna movement 
would not be impeded. The residual risk to aquatic ecology would be medium, as there are 
expected to only be limited impacts to common species, and no detectable impacts on 
threatened species.  

Groundwater acidification 

Potential acid sulphate soils occur in the Coode Island Silt that extends over much of the port, 
City Link and city connections study area. Disturbance of these soils may occur through shallow 
excavations for at grade road connections, installation of driven and bored piles as well as 
excavation pile caps for foundations. This disturbance could expose these soils to air and result 
in acidification of the groundwater system, potentially affecting the beneficial use of the 
groundwater in the immediate vicinity. These excavations are typically localised and of short 
duration in the project boundary presenting limited potential for extensive impact to groundwater 
levels and hence acidification. Excavations open for extended periods would have greater 
potential for groundwater drawdown and acidification to occur. Should acidification occur as a 
result of excavations close to creeks and rivers, this may cause local discharge of acidified 
groundwater.  

The tunnel drainage would be designed and construction methods adopted to minimise 
changes to groundwater levels during construction in order to manage, mitigate and minimise 
dewatering and potential impacts from acid sulphate soils (EPR reference GWP3). In addition, 
the CEMP would contain requirements for surface water management, including sediment and 
erosion control and bunding of any contaminated materials (including tunnel spoil and 
stockpiled soil) (EPR reference SWP7). With implementation of these EPRs the residual risk to 
aquatic ecology would be low as the likelihood of this occurring would be rare. 

26.5.6 Operation impact assessment 
Key impacts identified for the operation phase of the port, CityLink and city connections in 
relation to ecology are outlined in the table below: 

Table 26–15 Risk table – Operation 

Risk ID Activity 
Potential impact pathway 
(P= planned, R = risk event) P/R 

Initial risk 
rating  

Residual 
risk 

rating 

ER60 Port, city and 
CityLink traffic 
operations 

Increase in artificial lighting, noise from 
increased traffic volumes may affect 
behaviour of fauna species 

R Medium Low 

ER71 Port, city and 
CityLink traffic 
operations 

Increase in artificial lighting, noise from 
increased traffic volumes may affect 
behaviour of fauna species 

R Medium Low 

ER84 Port, city and 
CityLink traffic 
operations 

Potential for bank widening along 
Moonee Ponds Creek to support new 
road structures. It is considered that 
structures have the potential to alter 
flows and hydrology. Impacts to flow 
and hydrology may impact the extent 
and cover of instream vegetation and 
change fauna movement 

P High Medium 

ER87 Port, city and 
CityLink traffic 
operations 

Increased run-off and spills on 
carriageways leading to degradation of 
water quality and loss of aquatic 
ecological values 

R High Medium 
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In addition to the key impacts listed above, a range of other potential impacts were investigated 
and determined to be a low risk. These include the potential of impacts to remnant and planted 
vegetation due to shading. Further information on potential impacts determined to be low risk is 
contained in Technical Report F Ecology. 

Impacts to fauna (risk ER60) 
The project would alter traffic flow and volumes within the port, CityLink and city connections 
component, which may change the amount of light, noise and vibration experienced by fauna. 
Where levels are increased, there could be impacts to foraging, reproduction, communication 
and other animal behaviours. Fauna species likely to inhabit these environments are common 
species of urban environments. Such species are resilient and adept at thriving within urban 
environments and already experience significant road traffic impacts. However, it is possible 
there may be some behavioural change in some species. Light spillage would be minimised 
through detailed design (EPR reference LVP3). In addition, traffic noise limits would be set and 
monitored (EPR references NVP1 and NVP2). 

The residual risk to fauna would be low, as increases in noise, light and vibration are expected 
to only lead to minor behaviour changes in common species or insignificant losses of 
individuals. Threatened species are not expected to be impacted.  

Impacts to aquatic ecology (risks ER71, ER84 and 87) 
The following section discusses potential impacts to aquatic ecology during operation, including 
impacts due to noise, light and vibration, the installation of piers, and runoff and potential spills 
on carriageways. 

Noise, light and vibration 

There is potential that an increase in artificial lighting and noise from changes in traffic volumes 
would impact behaviour of aquatic fauna species. While these species already experience 
impacts from an existing roadway, it is possible there may be behaviour changes in some 
common species. Light spillage would be minimised through detailed design 
(EPR reference LVP3). In addition, traffic noise limits would be set (EPR references 
NVP1and NVP2). 

The residual risk to aquatic ecology would be low, as increases in noise, light and vibration are 
expected to only lead to minor behaviour changes in common species or insignificant losses of 
individuals. No impacts on threatened species are expected. 

Bank widening 

There is potential that the bank widening undertaken at locations along the Maribyrnong River 
and Moonee Ponds Creek could alter flows and hydrology during operation of the project. 
Impacts to flow and hydrology may impact the extent and cover of instream vegetation and 
change aquatic fauna movement. To address this risk, appropriate measures to maintain bank 
stability would be developed and implemented (EPR SWP9). Modifications would be 
undertaken to all waterways in such a way as to mitigate the effects of changes in flow and 
minimise the potential for erosion and sediment plumes (EPR SW10). 

Permanent works must not increase flood risks, including taking into consideration the potential 
effects of climate change and sea level rise (EPR reference SWP11).  
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The residual risk to aquatic ecology would be medium, as there are expected to only be limited 
impacts to common species, with no detectable impacts on threatened species.  

Runoff and potential spills on carriageways  

Runoff and potential spills on carriageways during operation could lead to water quality impacts 
resulting in loss of aquatic flora and fauna. This could occur if runoff or spills enter the 
Maribyrnong River or Moonee Ponds Creek, either directly or via the stormwater system. 
Toxins, chemicals or contaminated soils that enter a waterway through accidental release have 
the potential to cause lethal or sub-lethal impacts on a range of instream fauna or flora. 
The stormwater drainage system for all new roads and ramps would be required to be designed 
to have capacity to contain hazardous spills at or prior to every stormwater outlet, to the 
satisfaction of EPA Victoria. Additionally, procedures would need to developed and 
implemented in response to a hazardous spill (EPR reference SWP5). 

Implementing this EPR would reduce the likelihood of an impact to aquatic ecology from likely to 
possible and the consequence of an impact from moderate to minor. Accordingly, the residual 
risk to aquatic ecology would be medium. 

26.5.7 Conclusion 
The port, CityLink and city connections component runs through a highly modified landscape 
that contains small areas of vegetation along linear corridors such as the Maribyrnong River, 
Moonee Ponds Creek, Dynon Road and Footscray Road. The project has been designed to 
avoid ecological impacts where feasible; however, some unavoidable ecological impacts would 
occur during construction and operation. 

There would be no impacts to flora species listed under the Commonwealth EPBC Act or the 
Victorian FFG Act or any VROT-listed species, as the ecology assessment determined it is 
unlikely these species occur in the field investigation extent. There would be some impacts to 
remnant vegetation protected under the P&E act during construction, with 0.14 hectares (0.05 
habitat hectares) of Brackish Wetland EVC lining both the east and west banks of Moonee 
Ponds Creek being cleared. The project’s detailed design would aim to reduce impacts to 
remnant vegetation and losses would be offset in line with the Permitted Clearing of Native 
Vegetation – Biodiversity Assessment Guidelines. 

While planted vegetation is not protected under legislation, the impact assessment conducted 
for the EES considered impacts on planted vegetation and proposed mitigation measures. It is 
expected that 740 planted trees would be lost during construction. This is a conservative 
assessment, as this impact could be minimised through design and construction, including by 
the implementation of a Tree Management Plan. A significant replanting regime is proposed 
under the project-wide landscaping strategy, which requires that each lost canopy tree would be 
replaced by at least three trees. This would result in planting around 960 advanced trees (up to 
2.5 metres in height), 250 tubestock trees and significant additional understorey plantings for 
the port, CityLink and city connections component. 

Some threatened fauna species are likely to occur in the field investigation extent, but the highly 
degraded vegetation in the area means that it is unlikely to provide critical habitat for the 
survival of these species. Construction works and operation of the project may increase noise, 
light and vibration experienced by the common aquatic and terrestrial fauna species that inhabit 
this area, which could cause minor behaviour changes.  
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The piers installed in the Maribyrnong River and Moonee Ponds Creek, and bank widening 
works along these waterways, may impact flows and hydrology, which could affect the extent 
and cover of instream vegetation and alter movement of common aquatic fauna species. 
Potential acidification and uncontrolled discharge of groundwater in to surface water or 
stormwater systems during construction could also impact on aquatic ecology. This would be 
managed through design and construction techniques to minimise groundwater drawdown. 
In addition, there is a risk to aquatic ecology during operation from runoff or potential spills 
on carriageways.  

To address these risks to ecology, EPRs would apply throughout the project’s construction and 
operation. Measures would be undertaken to avoid and minimise impacts on vegetation and 
fauna habitat during detailed design and construction, including the preparation and 
implementation of a CEMP. Replanting would be carried out in consultation with relevant 
councils to reflect local policies and strategies. The EPRs for groundwater, surface water and 
noise and vibration (refer to sections 26.2, 26.4 and 27.2 respectively) are also relevant to 
addressing risks to ecology. 

The port, CityLink and city connections component of the project was assessed as being 
consistent with the biodiversity evaluation objective in the Scoping Requirements, with impacts 
minimised where possible, and unavoidable impacts to remnant vegetation offset. Additionally, 
impacts to planted vegetation have been avoided through sensitive project design and mitigated 
through the proposed landscaping and planting regime. The adoption of appropriate 
construction management and EPRs would further minimise the risk to remnant vegetation, 
planted vegetation, fauna and aquatic ecology. The residual risk to ecology in the port, CityLink 
and city connections component would be medium to low. 

 




