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Why is air quality important? 
Maintaining good air quality is important to 
protect human health and amenity. In 
Victoria, air quality is regulated under SEPP 
(Ambient Air Quality) and SEPP (Air Quality 
Management). 

13 Effects on health and amenity 
This section summarises the impact assessment outcomes for key impacts with the potential to 
affect human health and amenity, including in relation to: 

• Air quality 

• Noise and vibration (surface) 

• Vibration and regenerated noise (tunnels) 

• Human health. 

13.1 Air quality 
An air quality impact assessment has been prepared and is provided in Technical Report G 
Air quality. This section summarises the outcomes of the assessment in relation to key impacts 
for surface road emissions in this component. Air quality impacts of surface roads combined 
with the tunnel ventilation system are discussed in section 20.1 of Volume 3 Tunnels.  

13.1.1 Overview 
The existing air quality around the West Gate 
Tunnel Project location is generally good and 
typical of air quality in major Australian cities.  

Currently, applicable air quality standards are 
consistently met for most air quality parameters, 
although concentrations of particulate matter 
(PM10 and PM2.5) sometimes exceed the 
standards at some locations. Most of the 
recorded exceedances for particulate matter are 
attributable to exceptional events, such as bushfires, hazard reduction burns and dust storms. 

For the West Gate Freeway component, the potential construction impacts include dust and 
odour from earthworks and associated spoil management, and the laying of asphalt. 
These potential impacts would be mitigated through good construction practices and 
appropriate guidelines typically followed for construction projects of this scale. 

During operation, the project would lead to a redistribution of traffic on the road network. 
The focus of the operational air quality assessment for the West Gate Freeway component was 
key surface roads between the M80 Ring Road and Williamstown Road where traffic volumes 
are predicted to change significantly. Emissions from vehicles using the West Gate Freeway, 
Blackshaws Road, Geelong Road and Millers Road were modelled to predict air quality at 
sensitive receptors in the vicinity of these roads. Increased vehicle exhaust emissions along the 
West Gate Freeway are expected as a result of traffic moving to the West Gate Tunnel Project.  

With the project, most air quality pollutants are predicted to meet applicable air quality 
standards. The key exceptions would be particulate matter (PM10 and in some cases PM2.5). 
Due to high background concentrations, these pollutants would be close to, reach or exceed the 
standards without the project. Modelling shows that these peak concentrations with the project 
are only slightly higher than without project and the project would contribute to one additional 
exceedance of air quality standards at the most impacted receptor in 2031.  
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Results presented in this section are for the most affected receptor, representing the worst case 
impact for the area assessed. All other receptors would be less impacted by the project, typically 
due to their increased distance from the various elements of West Gate Freeway component. 

Modelling predicts the peak (maximum daily concentration) that could occur over an annual 
period. The modelling is also considered conservative, as the 2031 predictions do not consider 
anticipated improvements to traffic emissions over time from the increasing use of hybrid, 
electric, more fuel-efficient and low emission technology vehicles. These lower emission and 
zero emission vehicles are certain to increase as a proportion of the vehicle fleet in the 
foreseeable future. 

The human health risk assessment (refer to section 13.4) shows that the health risks of 
exposure to the predicted maximum concentrations of these air quality parameters are within 
the acceptable risk range. 

13.1.2 EES evaluation objective 
The Scoping Requirements for the EES include the following evaluation objective for air quality: 

• Health, amenity and environmental quality – to minimise adverse air quality, noise and 
vibration effects on the health and amenity of nearby residents, local communities and road 
users during both construction and operation of the project. 

Further details on impacts associated with the West Gate Freeway component in relation to 
noise and vibration, human health and social amenity have been addressed in sections 13.2, 
13.4 and 14.2 respectively. 

Consistent with this evaluation objective, the assessment of air quality impacts within this 
component focused on potential adverse air quality impacts from the project’s construction and 
operation. 

13.1.3 Impact assessment methodology 
Technical Report G Air Quality provides full details of the methodology used to assess air 
quality impacts, which included: 

• Establishing existing conditions within the West Gate Tunnel Project study area. 
This involved a review and analysis of existing reports and monitoring data (ambient air 
quality and meteorology) from the public record 

• 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 

• Undertaking predictive modelling to establish indicative air quality for receptors in 2022 and 
2031 both with and without the project 

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

• 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 implementation of the EPRs. 

Key legislation and policy that guided the impact assessments is detailed in Attachment I 
Legislation and policy. 
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13.1.4 Existing conditions 
The West Gate Freeway component would be situated in the suburbs of Laverton North, 
Altona North, Brooklyn, South Kingsville, Yarraville and Spotswood in Melbourne’s inner west. 
Existing land use and development around the component is a mix of residential, business 
and industrial areas, with heavy industry located in Laverton North, Brooklyn, Altona North 
and Spotswood. 

The existing West Gate Freeway intersects with other major roads in the region, including the M80 
Ring Road, Geelong Road/Princes Highway, Grieve Parade, Millers Road and Williamstown Road. 

Local air quality around the West Gate Freeway component is influenced by emissions from 
industry and major roads in the region, and inter-regional transport emissions from other parts 
of the Melbourne airshed.* 

Air quality pollutants relevant to the assessment of the West Gate Tunnel Project during 
construction and operation are principally components of vehicle exhaust: 

• Particulate matter, measured as PM10 (particles with an aerodynamic diameter less than 
10 micrometres) and as PM2.5 (particles with an aerodynamic diameter less than 
2.5 micrometres) 

• Carbon monoxide (CO) 

• Oxides of nitrogen (NOx), in particular nitrogen dioxide (NO2) 

• Volatile organic compounds (VOCs), including benzene, toluene, ethylbenzene, xylenes, 
1,3-butadiene and formaldehyde 

• Polycyclic aromatic hydrocarbons (PAHs). 

Emissions sources 
There are 33 industrial facilities in the Maribyrnong and Hobsons Bay local government areas that 
report emissions to the National Pollutant Inventory (NPI). Reported emissions in Hobsons Bay, 
including the suburbs of Spotswood, South Kingsville and Altona North, are notably higher than 
other local government areas in the region. This is due to the number, scale and nature of industrial 
facilities (including petroleum and coal product manufacture and storage facilities) in Hobsons Bay. 

Other emissions sources include motor vehicles and domestic fuel burning.  

                                                 
* An airshed is an area in which air quality is subject to common influences from emissions, meteorology 

and topography. The Melbourne airshed falls within the Port Phillip Air Quality Control Region (covering 
the Melbourne and Geelong areas). Further details are provided in Technical Report G. 
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Historical air quality data 
Existing air quality around the West Gate Freeway component has been evaluated using air 
quality monitoring data collected by EPA Victoria at its Footscray air quality monitoring station. 
Air quality is likely to vary at a local level across the region, including around the West Gate 
Freeway component. However, data from the Footscray air quality monitoring station is 
considered to be broadly representative of existing background air quality and demonstrative of 
historical trends. The background data sets used for the air modelling assessment were 
determined through consultation with EPA Victoria. 

Air quality monitoring data can be compared with the ambient air quality goals specified in the 
SEPP (AAQ) Measure to determine the level of compliance with those goals, and to provide an 
appreciation of general air quality in the region.  

Table 13–1 summarises the number of exceedances of ambient air quality goals recorded at the 
Footscray air quality monitoring station since 2005. This summary indicates that: 

• No exceedances of ambient air quality goals for nitrogen dioxide (NO2) or carbon monoxide 
(CO) have been recorded since 2005 

• Compliance with particulate matter goals is variable. Most - but not all - of the occasions on 
which ambient quality goals have been exceeded are due to exceptional events, such as 
bushfires, hazard reduction burning or dust storms. 

The summary of compliance presented in Table 13–1 illustrates that air quality around the project 
is generally good, and is considered consistent with typical air quality in major Australian cities. 

Table 13–1 Number of exceedances of Ambient Air Quality NEPM (Footscray air quality 
monitoring station) 

Pollutant 

Number of exceedances 

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 

CO (8-hour) 0 0 0 0 0 0 0 0 0 0 0 

NO2 (1-hour) 0 0 0 0 0 0 0 0 0 0 0 

PM10 (24-hour)¹ 0 12 
(3) 

4 
(0) 

5 
(1) 

13 
(0) 

4 
(0) 

0 2 
(0) 

2 
(0) 

6 
(5) 

3 
(2) 

PM2.5 (24-hour)¹ 2 2 
(0) 

1 
(0) 

3 
(0) 

1 
(0) 

0 0 0 0 2 
(2) 

0 

Note: Values in parentheses represent the number of exceedances once exceptional events are excluded 
(such as bushfires, hazard reduction burning, dust storms). 
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13.1.5 Construction impact assessment 
Key impacts identified for the construction phase of the West Gate Freeway component in 
relation to air quality are outlined in the table below. 

Table 13–2 Risk table – Construction 

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

Initial risk 
rating  

Residual 
risk rating 

AQR01 Site clearance & 
construction site 
establishment 

Deposition of larger dust particles 
causing aesthetic impacts on buildings 
and vehicles at sensitive receptor 
locations  

R Medium Medium 

AQR02 Earthworks  Deposition of larger dust particles 
causing aesthetic impacts on buildings 
and vehicles at sensitive receptor 
locations 

R High Medium 

AQR03 Earthworks  Generation of PM10 and PM2.5 from 
soil disturbance causing health impacts 
at sensitive receptor locations 

R Medium Medium 

AQR04 Earthworks  Generation of odour due to exposure, 
stockpiling and transportation of 
contaminated or anaerobic soil, with 
resultant aesthetic impacts on sensitive 
receptor locations 

R Medium Medium 

AQR06 Construction of 
surface roads and 
other civil 
infrastructure 

Deposition of larger dust particles 
causing aesthetic impacts on buildings 
and vehicles at sensitive receptor 
locations 

R High Medium 

AQR07 Construction of 
surface roads and 
other civil 
infrastructure 

Generation of PM10 and PM2.5 from 
soil and rock handling causing health 
impacts at sensitive receptor locations 

R Medium Medium 

AQR08 Construction of 
surface roads and 
other civil 
infrastructure 

Generation of odour due to laying of 
asphalt with resultant aesthetic impacts 
on sensitive receptor locations 

R High Medium 

 

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 air quality changes from 
construction equipment emissions (risk AQR05 and AQR09) and the underestimation of vehicle 
emissions from modelling (risk AQR10). Further information on potential impacts determined to 
be low risk for this component are contained in Technical Report G Air quality. 
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Dust and odour  
management measures 
An Air Quality Management and Monitoring 
Plan would identify measures to control 
potential impacts from dust or odour generated 
by construction activities. Well-tested 
construction practices to manage air quality 
during construction (including dust) are: 
• Design controls such as: 

• Filters for diesel fuelled earth 
moving machinery 

• Planning controls such as: 
• Dust generating activities to be 

located away from sensitive receptors 
• Scheduling activities during 

favourable meteorological conditions 
• Placing stockpiles as far away from 

sensitive receptors as possible  
• Physical barriers to be used as 

screens and wind breaks 
• Minimising stockpiles 
• Revegetating areas of disturbed soil 

as soon as practicable 
• Reduce dust generating activities 

under adverse meteorological 
conditions 

• Operation controls such as: 
• Daily inspections to assess the 

effectiveness of dust and odour 
control measures 

• Watering unsealed surfaces such as 
roads and stockpiles 

• Covering stockpiles with tarpaulins, 
sheeting or mulch if piles are left 
standing for extended periods 

• Reactive air quality management to 
reduce dust generating activities. 
Measures may include reduced 
speeds or ceasing dust-
generating activities. 

Air quality impacts on sensitive receptors from construction 
(risks AQR01 to AQR04 and AQR06 to AQR08) 
Changes in air quality may arise from construction activities such as ground disturbance, 
exposure of contaminated soils and the laying of asphalt have the potential to generate airborne 
particulate matter (dust), odours and other emissions.  

Dust can be caused by earthworks, site 
clearance and establishment, and vehicle 
movements. Particulate matter impacts 
depend on the quantity and drift potential of 
the particles in the atmosphere. Larger dust 
particles settle close to their source due to 
their larger mass, while smaller particles can 
be dispersed at greater distances due to their 
greater drift potential. The handling and 
transfer of spoil and other building materials 
can also cause dust.  

Odours may arise from laying asphalt for the 
construction of surface roads and other civil 
infrastructure or from exposure of 
contaminated soils or acid sulfate soils. 
The odour from asphalt laying is due to the 
release of volatile organic compounds 
(VOCs) within the asphalt mix. The odour 
released from VOCs is expected to be most 
detectable close to the work area and would 
typically dissipate completely within one or 
two days after it is placed. 

Within the West Gate Freeway component, 
construction activities would occur along the 
West Gate Freeway and at construction 
compounds. The potential for dust impacts is 
highest in the vicinity of construction 
compounds as this is where there will be 
highest concentration of dust-
generating activities.  

For the compound to the east of the M80 
Interchange, the nearest residential receptors 
to the construction compound are around one 
kilometre away. For the construction 
compound near the westbound southern 
portal between Precinct 15 and the West 
Gate Freeway, the nearest residential 
receptors are on New Street with the closest 
approximately 100 metres from the 
compound site.  

Construction activities and compounds are further described in Table 13–9 and in Chapter 5 
Project description. Construction impacts may occur for up to four years at key construction 
compounds and for shorter periods near individual works locations.  
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Total spoil and waste volumes for the West Gate Freeway component have been estimated by 
Project Co to be around 470,000 cubic metres. Contaminated soils may be exposed when spoil 
is being removed, transported or disposed. Odours from contaminated soils are expected to be 
localised and only detectable close to their source.  

Mitigation and management 

Construction activities would be managed in accordance with EPA Victoria’s Guidelines for 
Major Construction Sites and through the implementation of a Construction Environmental 
Management Plan (CEMP) setting out good construction practices to maintain air quality to a 
standard that does not prejudice the health and amenity of nearby residents, open spaces and 
community facilities (EPR reference AQP6).  

The CEMP would include an Air Quality Management and Monitoring Plan in respect of dust, 
odour and construction vehicle emissions to minimise impacts during construction 
(EPR reference AQ6). The CEMP would incorporate well-tested construction practices including 
dust and odour prevention, control and suppression measures.  

The residual risk of this impact would be medium but manageable through the well tested 
construction measures such as those indicated in the box above. It is unlikely that air quality would 
change significantly due to the project’s construction activities in the West Gate Freeway component. 

13.1.6 Operation impact assessment 
The key impact identified for the operation phase of the West Gate Freeway component in 
relation to air quality is outlined in the table below. 

Table 13–3 Risk table – Operation 

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

Initial risk 
rating  

Residual 
risk rating 

AQR28 West Gate 
Freeway operations 

Impact on sensitive receptors from air 
quality changes associated with 
operation and maintenance, based on 
traffic volume projections 

R Medium Medium 

In addition to the key impact listed above, other potential impacts were investigated and 
determined to be low risk. This includes the potential for the underestimation of vehicle 
emissions from modelling (risk AQR29). Further information on potential impacts determined to 
be low risk for this component are contained in Technical Report G Air quality. 

Potential impacts associated with emissions from the project’s ventilation outlets are assessed 
in the tunnels component (refer to section 20.1 in Volume 3 Tunnels). 

The results of the air quality modelling at the location of the most impacted receptor of the peak 
annual concentration are presented in the following sections.  

 

What is the peak concentration? 
The air quality assessment models the maximum concentration over the year of the pollutant under 
investigation. The peak concentration is the highest daily maximum concentration over the year. The 
results reported in this assessment are for the most affected receptor for the scenario modelled.  
Figure 13-1 shows an example of the daily maximum concentrations for PM10 predicted at a single 
receptor over the year. The example shows that the peak concentration (in April), is significantly 
higher than most other predicted concentrations for this pollutant and hence it represents air quality 
under a worst case scenario.  
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Figure 13-1 Air quality modelling PM10example (daily maximum concentrations over the year) 
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Impacts on air quality from the altered use of the 
road network (risk AQR28) 
The project has the potential to affect air quality (both improvements and deterioration) during 
operation by: 

• Changing the volume of traffic that uses particular surface roads by increasing road capacity 
or improving traffic flow efficiency 

• Redistributing traffic on surface roads by changing the desirability of using some roads, by 
improving traffic flow efficiency, reducing travel times and alleviating congestion. 

Changes in air quality along and around roads where traffic volumes are likely to change were 
modelled to assess the impacts of the West Gate Freeway component on local and regional air 
quality conditions. To inform this assessment, the following scenarios were modelled: 

• Year 2022 (the anticipated year of opening), with the project operating at a normal capacity 
and without the project 

• Year 2031 (around ten years after opening), with the project operating at a normal capacity 
and without the project. 

Modelling was carried out for key air quality pollutants, including major components of vehicle 
exhaust emissions, and compared with applicable air quality criteria and standards. These air 
quality criteria and standards have been identified from SEPP (AQM), the National 
Environment Protection (Ambient Air Quality) Measure and the National Environment Protection 
(Air Toxics) Measure. 

For each modelled pollutant and each modelling scenario (2022 and 2031), the most affected 
sensitive receptor location was identified and assessed. The most affected receptor is typically a 
residential receptor located in close proximity to a surface road that is predicted to experience the 
highest concentration due to vehicle exhaust emissions. As air dispersion results in a rapid 
decrease in concentrations with distance from a surface road, the most affected receptor 
represents a worst case impact scenario, with all other receptors affected by lower concentrations. 

Modelling results for the most affected receptor are presented and compared to the applicable 
standard in 2022 and 2031 for both the ‘without project’ and ‘with project’ scenarios. The results 
show the peak concentration over the predicted year of maximum concentrations. 
The modelling is considered conservative as improvements to traffic emissions from the 
increasing use of hybrid, electric vehicles, fuel efficient and low emission vehicles was not 
considered for the 2031 scenario. The number of these vehicles (and their proportion within the 
general composition of traffic on Melbourne’s roads) is certain to increase in the future. 

For the with-project case, modelling assumed the proposed Victorian Government changes to 
truck bans would be applied to the study area as described in Chapter 11 Transport. 
This includes: 

• Complete truck bans on: 

• Francis Street, between Hyde Street and Geelong Road 

• Somerville Road, between Whitehall Street and Geelong Road 

• Buckley Street, between Whitehall Street and Geelong Road 

• Moore Street, between Ballarat Road to Hopkins Street 
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• Lifting of truck bans (to allow connection to the West Gate Freeway) on: 

• Hyde Street, south of Francis Street 

• Whitehall Street, south of Somerville Road. 

As identified in the traffic impact assessment (refer to Chapter 11 and Technical Report A 
Transport), the following key roads within and around the West Gate Freeway component are 
anticipated to experience potentially significant changes in traffic volumes as a result of the 
project, with potential implications for air quality: 

• West Gate Freeway 

• Blackshaws Road 

• Geelong Road 

• Millers Road. 

In addition to the key roads listed above, a range of other roads, including Somerville Road, 
were modelled for predicted traffic volumes and determined to have a low risk for changes in air 
quality. Further information on these roads is provided in Technical Report G Air quality. 

Figure 13-2 Roads modelled for air quality for the West Gate Freeway component  
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West Gate Freeway 

The West Gate Freeway provides a key link between Melbourne central city to areas west of the 
city. Land use along the freeway is predominantly residential with some urban parkland, 
commercial and industrial areas found on both north and south of the road alignment.  

Traffic volumes on the West Gate Freeway west of Williamstown Road are predicted to increase 
by 37,000 vehicles per day and east of Williamstown Road decrease by 28,000 vehicles per day 
compared to the no project case in 2031. 

Table 13–4 summarises the outcomes of air quality modelling for the most affected receptors 
around the West Gate Freeway (occurring near where the freeway intersects with Millers Road 
and Williamstown Road).  

A number of air quality pollutants have improved concentrations around the West Gate Freeway 
during the ‘with project’ scenario in 2031. Air quality improvements would include up to: 

• A one per cent reduction in PM2.5 (annual average) 

• A six per cent reduction in NO2 (1 hour average). 

The table shows that: 

• Most predicted peak air quality concentrations meet the applicable standard. The exceptions 
are PM10 (24-hour) and PM2.5 (annual)  

• In the case of PM10 (24-hour) 

• The applicable standard is 60 µg/m³ and peak air quality concentrations exceed this 
without the project in both 2022 and 2031. Based on the modelling, in 2022 the peak 
concentration with the project would be less than two per cent higher than without the 
project. In 2031 the project would make no contribution to peak concentrations 

• A single exceedance per year is predicted above the applicable standard in 2022 and 
2031 for both with and without the project 

• In the case of PM2.5 (annual) 

• The current applicable standard is 8 µg/m³, with an intended target of 7 µg/m³ from 
2025. Peak background concentrations used in the modelling does not meet the new 
7 µg/m³ standard which will be in place in 2031. The project would make no contribution 
in 2022 and a contribution of less than 0.1µg/m³ to the peak concentration of PM2.5 
in 2031 

• No exceedances are predicted above the applicable standard in 2022. A single 
exceedance per year is predicted above the applicable standard in 2031 with and 
without the project due to the applicable standard lowering to 7 µg/m³ from 2025 

• Based on conservative air quality modelling, there is no increase in peak concentrations for 
PM2.5 (24 hour) and PM2.5 (annual) with the project in 2022 

• Similarly no change is predicted in peak concentrations for PM10 (24 hour), PM10 (annual), 
PM2.5 (annual) and CO (1-hour) with the project in 2031. 

Overall, the project would result in no additional exceedances of air quality standards along the 
West Gate Freeway there would be a minimal change to air quality. 

The human health risk assessment (refer to section 13.4) has considered these concentrations 
and demonstrated that health risks are within the negligible to acceptable risk ranges. 
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Table 13–4 Modelled air quality (peak concentrations) – West Gate Freeway – at most affected 
receptors (air quality with and without the project) 

Pollutant Applicable standard 

2022 2031 

Without 
project 

With 
project 

Without 
project 

With 
project 

PM10 (24-hour) 60 µg/m³ SEPP(AQM) 62 
(1) 

63 
(1) 

63 
(1) 

63 
(1) 

PM10 (annual) 20 µg/m³ SEPP(AAQ) 19 20 20 20 

PM2.5 (24-hour) 36 µg/m³ SEPP(AQM) 12 12 13 13 

PM2.5 (annual) 8 (2022),  
7 (2031) 

SEPP(AAQ) 7.8 7.8 8.0 
(1) 

8.1 
(1) 

CO (1-hour) 36 mg/m³ SEPP(AQM) 0.98 1.1 1.1 1.1 

CO (8-hour) 11 mg/m³ SEPP(AAQ) 0.49 0.64 0.54 0.74 

NO2 (1-hour) 288 µg/m³ SEPP(AQM) 170 160 180 170 

NO2 (annual) 62 µg/m³ SEPP(AAQ) 29 30 30 32 

Benzene (1-hour) 75 µg/m³ SEPP(AQM) 22 27 25 27 

Benzene (annual) 10 µg/m³ Air Toxics NEPM 4.0 4.7 4.2 4.9 

Toluene (1-hour) 1880 µg/m³ SEPP(AQM) 76 85 81 86 

Toluene (24-hour) 4113 µg/m³ Air Toxics NEPM 56 60 57 62 

Toluene (annual) 411 µg/m³ Air Toxics NEPM 27 28 27 29 

Ethylbenzene (1-hour)¹ N/A NA 16 19 18 20 

Xylenes (1-hour) 2080 µg/m³ SEPP(AQM) 50 59 55 60 

Xylenes (24-hour) 1185 µg/m³ Air Toxics NEPM 31 34 32 36 

Xylenes (annual) 948 µg/m³ Air Toxics NEPM 9.9 11 10 12 

1,3-butadiene (1-hour) 110 µg/m³ SEPP(AQM) 3.5 4.3 4.0 4.4 

Formaldehyde (1-hour) 15 µg/m³ SEPP(AQM) 12 13 13 14 

Formaldehyde (24-hour) 54 µg/m³ Air Toxics NEPM 8.4 8.8 8.7 9.2 

PAHs (1-hour) 0.5 µg/m³ SEPP(AQM) 0.0094 0.011 0.011 0.012 

PAHs (annual) 0.0003 µg/m³ Air Toxics NEPM 0.00020 0.00021 0.00020 0.00024 

Note 1: Results presented are for the peak concentration reached on a single day over the modelled year. 

Note 2: Cells shaded light blue indicate predicted concentrations above the applicable standard. 

Note 3: There is currently no applicable, adopted standard for ethylbenzene. 

Note 4: Value in parenthesis is the number of predicted exceedances of applicable standard of the air 
quality parameter over the year. 

Blackshaws Road 

Blackshaws Road is south of the West Gate Freeway beginning at Grieves Parade to the west 
and ending at Melbourne Road to the east. The area surrounding the road is predominantly 
residential with light industry adjacent to the road on the northern side at the west and central 
sections. Urban parkland such as GJ Hosken Reserve and WLJ Crofts Reserve is at the 
western end of the road. 

Traffic volumes on Blackshaws Road west of Millers Road are predicted to decrease by around 
400 vehicles per day in 2031 compared to the no project case and increase east of the Millers 
Road by around 600 vehicles per day. 
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Table 13–5 summarises the outcomes of air quality modelling for the most affected 
receptors around Blackshaws Road (occurring near the intersection of Blackshaws Road and 
Millers Road).  

The table shows that: 

• Most predicted peak air quality concentrations meet the applicable standard. The exception 
is PM10 (24-hour)  

• In the case of PM10 (24-hour): 

• The applicable standard is 60 µg/m³ and peak air quality concentrations reach this 
without the project in both 2022 and 2031. Based on the modelling, there would be no 
change in peak concentrations in 2022. In 2031, the peak concentration with the project 
would be less than two per cent higher than without the project 

• No exceedances are predicted above the applicable standard in 2022. In 2031 there is 
one exceedance predicted with the project and no exceedances without the project 

• Based on conservative air quality modelling, there is no increase in peak concentrations for 
PM10 (24 hour), PM10 (annual), PM2.5 (annual), NO2 (1-hour), NO2 (annual), benzene (1-
hour), benzene (annual), toluene (24 hour), ethylbenzene(1 hour), xylene isomers (1-hour), 
xylene isomers (24-hour) and PAHs (annual) with the project in 2022 

• Similarly, no change is predicted in peak concentrations for PM10 (annual), PM2.5 (annual), 
CO (8 hour), NO2 (1-hour), NO2 (annual), benzene (annual), toluene (24-hour), toluene 
(annual), xylene isomers (24 hour), xylene isomers (24 hour), xylene isomers (annual) and 
PAHs (annual) with the project in 2031. 

Overall, the project would result in one additional exceedance of air quality standards compared 
to without the project along Blackshaws Road and there would be a minimal change to air 
quality. 

The human health risk assessment (refer to section 13.4) has considered these concentrations 
and demonstrated that health risks would be within the negligible to acceptable risk ranges. 

Table 13–5 Modelled air quality (peak concentrations) – Blackshaws Road – at most affected 
receptors (air quality with and without the project) 

Pollutant Applicable standard 

2022 2031 

Without 
project 

With 
project 

Without 
project 

With 
project 

PM10 (24-hour) 60 µg/m³ SEPP(AQM) 60 60 60 61 
(1) 

PM10 (annual) 20 µg/m³ SEPP(AAQ) 18 18 19 19 

PM2.5 (24-hour) 36 µg/m³ SEPP(AQM) 8.3 8.6 8.6 8.8 

PM2.5 (annual) 8 (2022),  
7 (2031) 

SEPP(AAQ) 6.8 6.8 6.9 6.9 

CO (1-hour) 36 mg/m³ SEPP(AQM) 0.52 0.54 0.55 0.62 

CO (8-hour) 11 mg/m³ SEPP(AAQ) 0.28 0.29 0.32 0.32 

NO2 (1-hour) 288 µg/m³ SEPP(AQM) 130 130 130 130 

NO2 (annual) 62 µg/m³ SEPP(AAQ) 25 25 25 25 

Benzene (1-hour) 75 µg/m³ SEPP(AQM) 17 17 17 19 

Benzene (annual) 10 µg/m³ Air Toxics NEPM 3.7 3.7 3.9 3.9 

Toluene (1-hour) 1880 µg/m³ SEPP(AQM) 64 65 66 68 

Toluene (24-hour) 4113 µg/m³ Air Toxics NEPM 52 52 53 53 
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Pollutant Applicable standard 

2022 2031 

Without 
project 

With 
project 

Without 
project 

With 
project 

Toluene (annual) 411 µg/m³ Air Toxics NEPM 26 27 27 27 

Ethylbenzene (1-hour)¹ N/A NA 12 12 12 13 

Xylenes (1-hour) 2080 µg/m³ SEPP(AQM) 39 39 40 42 

Xylenes (24-hour) 1185 µg/m³ Air Toxics NEPM 27 27 28 28 

Xylenes (annual) 948 µg/m³ Air Toxics NEPM 9.3 9.4 9.7 9.7 

1,3-butadiene (1-hour) 110 µg/m³ SEPP(AQM) 2.3 2.4 2.5 2.8 

Formaldehyde (1-hour) 15 µg/m³ SEPP(AQM) 9.9 10 10 11 

Formaldehyde (24-hour) 54 µg/m³ Air Toxics NEPM 7.3 7.4 7.5 7.6 

PAHs (1-hour) 0.5 µg/m³ SEPP(AQM) 0.0049 0.0052 0.0054 0.0061 

PAHs (annual) 0.0003 µg/m³ Air Toxics NEPM 0.00018 0.00018 0.00018 0.00018 

Note 1: Results presented are for the peak concentration reached on a single day over the modelled year. 

Note 2: Cells shaded light blue indicate predicted concentrations above the applicable standard. 

Note 3: There is currently no applicable, adopted standard for ethylbenzene. 

Note 4: Value in parenthesis is the number of predicted exceedances of applicable standard of the air 
quality pollutant over the year. 

Geelong Road 

Geelong Road interchanges with the West Gate Freeway to the east and runs parallel to the 
Princes Highway north-east, ending at Ballarat Road. The area surrounding the southern end 
and north of the road is mixed light to heavy industry. The area east of Roberts Street is mostly 
residential featuring light industry. 

Traffic volumes on Geelong Road west of Millers Road are predicted to decrease by around 
7,000 in 2031, from Millers Road to Williamstown Road by 9,000 and east of Williamstown Road 
by 6,000 vehicles per day compared to the no project case. Truck volumes are modelled to 
increase along Geelong Road from the M80 interchange by up to 1,500 vehicles and decrease 
from Somerville Road to Ballarat Road by up to 800 vehicles per day.  

Table 13–6 summarises the outcomes of air quality modelling for the most affected receptors 
around Geelong Road (occurring between Grieves Parade and Francis Street). 

For a number of air quality pollutants, the concentrations around Geelong Road are improved 
during the ‘with project’ scenario in 2031. Air quality improvements would include up to: 

• A six per cent reduction in CO (1-hour) 

• A seven per cent reduction in CO (8-hour). 

The table shows that: 

• Most predicted air quality peak concentrations with the project meet the applicable 
standard. The predicted concentration of PM10 (24-hour) would reach the applicable 
standard concentration level 
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• In the case of PM10 (24-hour) 

• The applicable standard is 60 µg/m³ and peak air quality concentrations would reach 
this with the project in 2022, and with and without the project in 2031. Based on the 
modelling, in 2022 the project would make a contribution of less than 0.2 µg/m³ and in 
2031 less than 0.2 µg/m³ to peak concentrations 

• No exceedances are predicted above the applicable standard in 2022 and 2031 with 
and without the project 

• Based on conservative air quality modelling, there is no increase in peak concentration for 
PM10 (annual), NO2 (1-hour), NO2 (annual), toluene (24-hour), toluene (annual), ethylbenzene 
(1 hour), xylene isomers (24 hour), formaldehyde (24-hour) and PAHs (annual) with the project 
in 2022 

• Similarly, no changes are predicted to peak concentrations for PM10 (24 hour), PM10 
(annual), NO2 (1-hour), benzene (1-hour), toluene (1-hour), toluene (24-hour), toluene 
(annual), ethylbenzene (1 hour), xylene isomers (1-hour), butadiene (1- hour) and PAHs 
(annual) with the project in 2031. 

Overall, the project would result in no exceedances of air quality standards along Geelong Road 
and there would be a minimal change to air quality. 

The human health risk assessment (refer to section 13.4) has considered these concentrations 
and demonstrated that health risks would be within the negligible to acceptable risk ranges. 

Table 13–6 Modelled air quality (peak concentrations) – Geelong Road – at most affected 
receptors (air quality with and without the project) 

Pollutant Applicable standard 

2022 2031 

Without 
project 

With 
project 

Without 
project 

With 
project 

PM10 (24-hour) 60 µg/m³ SEPP(AQM) 59 60 60 60 

PM10 (annual) 20 µg/m³ SEPP(AAQ) 18 18 18 18 

PM2.5 (24-hour) 36 µg/m³ SEPP(AQM) 8.1 8.2 8.3 8.5 

PM2.5 (annual) 8 (2022),  
7 (2031) SEPP(AAQ) 6.6 6.7 6.7 6.8 

CO (1-hour) 36 mg/m³ SEPP(AQM) 0.51 0.47 0.55 0.52 

CO (8-hour) 11 mg/m³ SEPP(AAQ) 0.26 0.24 0.29 0.27 

NO2 (1-hour) 288 µg/m³ SEPP(AQM) 120 120 120 120 

NO2 (annual) 62 µg/m³ SEPP(AAQ) 24 24 24 25 

Benzene (1-hour) 75 µg/m³ SEPP(AQM) 16 15 17 17 

Benzene (annual) 10 µg/m³ Air Toxics NEPM 3.4 3.3 3.5 3.4 

Toluene (1-hour) 1880 µg/m³ SEPP(AQM) 64 62 65 65 

Toluene (24-hour) 4113 µg/m³ Air Toxics NEPM 51 51 52 52 

Toluene (annual) 411 µg/m³ Air Toxics NEPM 26 26 26 26 

Ethylbenzene (1-hour)1 N/A NA 11 11 12 12 

Xylenes (1-hour) 2080 µg/m³ SEPP(AQM) 38 37 39 39 

Xylenes (24-hour) 1185 µg/m³ Air Toxics NEPM 26 26 27 26 

Xylenes (annual) 948 µg/m³ Air Toxics NEPM 8.7 8.6 8.9 8.8 

1,3-butadiene (1-hour) 110 µg/m³ SEPP(AQM) 2.2 2.0 2.3 2.3 

Formaldehyde (1-hour) 15 µg/m³ SEPP(AQM) 9.6 9.3 9.9 9.8 
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Pollutant Applicable standard 

2022 2031 

Without 
project 

With 
project 

Without 
project 

With 
project 

Formaldehyde (24-hour) 54 µg/m³ Air Toxics NEPM 7.2 7.2 7.4 7.3 

PAHs (1-hour) 0.5 µg/m³ SEPP(AQM) 0.0044 0.0043 0.0050 0.0047 

PAHs (annual) 0.0003 µg/m³ Air Toxics NEPM 0.00016 0.00016 0.00017 0.00017 

Note 1: Results presented are for the peak concentration reached on a single day over the modelled year. 

Note 2: Cells shaded light blue indicate predicted concentrations above the applicable standard. 

Note 3: There is currently no applicable, adopted standard for ethylbenzene. 

Note 4: Value in parenthesis is the predicted number of exceedances of applicable standard of the air 
quality pollutant over the year. 

Millers Road 

Millers Road is a key north-south arterial road that has an interchange with the West Gate 
Freeway. Millers Road provides an important link between the Altona industrial areas to the 
south and Brooklyn industrial areas to the north. On the north side of the freeway, the land use 
along Millers Road is predominantly residential on the western side and industrial and 
commercial on the eastern side. South of the West Gate Freeway, the land use is largely 
residential on the eastern side and retail on the western side with the Altona Gate Shopping 
Centre being a key destination for traffic in the local area. 

Traffic volumes on Millers Road north of the freeway are predicted to increase by around 4,500 
vehicles per day in 2031 compared to the no project case and increase south of the freeway by 
around 600 vehicles per day. 

Table 13–7 summarises the outcomes of air quality modelling for the most affected receptors 
around Millers Road (occurring near the intersection of the West Gate Freeway and Millers Road). 

The table shows that: 

• Most predicted air quality peak concentrations would meet the applicable standard. 
The exceptions are PM10 (24-hour) and PM2.5 (annual) 

• In the case of PM10 (24-hour) 

• The applicable standard is 60 µg/m³ and peak air quality concentrations would not meet 
this with and without the project in both 2022 and 2031. Based on the modelling, the 
project would make a contribution of less than 1.9 µg/m³ in 2022 and 2.6 µg/m³ in 2031 
to peak concentrations 

• A single exceedance per year is predicted above the applicable standard in 2022 and 
2031 both with and without the project 

• In the case of PM2.5 (annual) 

• The current applicable standard is 8 µg/m³, with an intended target of 7 µg/m³ from 
2025. The peak background concentrations used in the modelling do not meet the new 
7 µg/m³ standard which will be in place in 2031. The project would make a contribution 
of less than 0.8 µg/m³ in 2022 and 1.1 µg/m³ in 2031 to peak concentrations 

• No exceedances are predicted above the applicable standard in 2022. A single 
exceedance is predicted above the applicable standard in 2031 both with and without 
the project 
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• Based on conservative air quality modelling, there is no increase in peak concentration for 
benzene (1-hour), toluene (24-hour), toluene (annual), ethylbenzene (1 hour), xylene 
isomers (24-hour) and formaldehyde (1-hour) with the project in 2022 

• Similarly, no changes are predicted to peak concentrations for benzene (annual), toluene 
(24-hour), toluene (annual) and PAHs (annual) with the project in 2031. 

Overall, the project would result in no additional exceedances of air quality standards along 
Millers Road and there would be a minimal change to air quality. 

The human health risk assessment (refer to section 13.4) has considered these concentrations 
and demonstrated that health risks would be within the negligible to acceptable risk ranges. 

Table 13–7 Modelled air quality (peak concentrations) – Millers Road – at most affected 
receptors (air quality with and without the project) 

Pollutant Applicable standard 

2022 2031 

Without 
project 

With 
project 

Without 
project 

With 
project 

PM10 (24-hour) 60 µg/m³ SEPP(AQM) 61 
(1) 

63 
(1) 

61 
(1) 

64 
(1) 

PM10 (annual) 20 µg/m³ SEPP(AAQ) 19 20 19 20 

PM2.5 (24-hour) 36 µg/m³ SEPP(AQM) 9.3 11 9.8 12 

PM2.5 (annual) 8 (2022),  
7 (2031) 

SEPP(AAQ) 7.2 8.0 7.3 
(1) 

8.4 
(1) 

CO (1-hour) 36 mg/m³ SEPP(AQM) 0.72 0.73 0.76 0.93 

CO (8-hour) 11 mg/m³ SEPP(AAQ) 0.38 0.41 0.42 0.44 

NO2 (1-hour) 288 µg/m³ SEPP(AQM) 130 170 140 190 

NO2 (annual) 62 µg/m³ SEPP(AAQ) 26 29 27 31 

Benzene (1-hour) 75 µg/m³ SEPP(AQM) 20 20 21 24 

Benzene (annual) 10 µg/m³ Air Toxics NEPM 3.8 3.9 4.0 4.0 

Toluene (1-hour) 1880 µg/m³ SEPP(AQM) 71 72 73 78 

Toluene (24-hour) 4113 µg/m³ Air Toxics NEPM 54 54 55 55 

Toluene (annual) 411 µg/m³ Air Toxics NEPM 27 27 27 27 

Ethylbenzene (1-hour)1 N/A NA 14 14 15 17 

Xylenes (1-hour) 2080 µg/m³ SEPP(AQM) 45 46 47 52 

Xylenes (24-hour) 1185 µg/m³ Air Toxics NEPM 29 29 29 30 

Xylenes (annual) 948 µg/m³ Air Toxics NEPM 9.6 9.7 9.9 10.0 

1,3-butadiene (1-hour) 110 µg/m³ SEPP(AQM) 3.0 3.1 3.1 3.7 

Formaldehyde (1-hour) 15 µg/m³ SEPP(AQM) 11 11 11 12 

Formaldehyde (24-hour) 54 µg/m³ Air Toxics NEPM 7.8 7.9 7.9 8.1 

PAHs (1-hour) 0.5 µg/m³ SEPP(AQM) 0.0064 0.0072 0.0073 0.0082 

PAHs (annual) 0.0003 µg/m³ Air Toxics NEPM 0.00018 0.00019 0.00019 0.00019 

Note 1: Results presented are for the peak concentration reached on a single day over the modelled year. 

Note 2: Cells shaded light blue indicate predicted concentrations above the applicable standard. 

Note 3: There is currently no applicable, adopted standard for ethylbenzene. 

Note 4: Value in parenthesis is the predicted number of exceedances of applicable standard of the air 
quality pollutant over the year. 
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Mitigation and management 

Project Co would be required to develop and undertake an ambient air quality monitoring 
program to measure the air quality impacts of the West Gate Tunnel Project, commencing at 
least one year of monitoring before operation and continuing five years post opening of the 
freeway or a shorter period as agreed with EPA Victoria (EPR reference AQP4). The results of 
the monitoring would be publicly available. 

During operation, should exceedances occur that are greater than expected concentrations, 
further consultation would be undertaken with EPA Victoria. An example of a management 
measure that could be employed if monitoring demonstrates higher peak concentrations than 
deemed acceptable, could be changing control of traffic on the freeway on and off ramps to 
optimise vehicle movement and emissions during peak traffic times.  

Implementing this EPR would limit the potential for the project to have an adverse effect on air 
quality, as ongoing monitoring allows for early identification of exceedances which would be 
followed by consultation and appropriate intervention. The residual risk of impact due to 
changed used of the road network would be medium and it would be unlikely that air quality 
would change significantly. 

13.1.7 Conclusion 
Construction of the West Gate Freeway component would involve the disturbance, excavation 
and laying of materials, potentially generating dust, odours and other emissions. These works 
are unavoidable, but potential impacts on air quality would be mitigated and managed in 
accordance with EPA Victoria’s Guidelines for Major Construction Sites and through the 
incorporation within the CEMP of good construction practices to maintain air quality to a 
standard that does not prejudice the health and amenity of nearby residents, open spaces and 
community facilities (EPR reference AQ6). 

Air quality impacts during construction would be temporary and localised. With the implementation 
of the EPRs and the CEMP, air quality would be unlikely to change substantially as a result of the 
project’s construction activities and no significant impacts on surrounding receptors are anticipated. 

The redistribution of traffic during operation of the project would result in changes to the volumes 
and traffic mix (including truck numbers) on existing roads including the West Gate Freeway, 
Blackshaws Road, Geelong Road and Millers Road. As a result, changes to vehicle exhaust 
emissions are anticipated to increase at some locations on these roads. However, conservative air 
quality modelling undertaken for the EES has demonstrated that the project’s operation would not 
result in significant changes to the air quality within this project component overall, and there would 
be improvements for peak air quality concentrations at some locations.  

Overall, most air quality pollutants would meet applicable air quality standards. The exceptions 
are particulate matter (PM10 and PM2.5) which peak concentrations would reach or exceed the 
standard in some locations without the project due to high background concentrations. 
These exceedances are predicted to occur no more than one time a year at the most 
impacted receptors. Air quality impact with the project in 2031 would result in no additional 
exceedances of particulate matter standards compared to the no project scenario, with the 
exception of Backshaws Road where one additional exceedance of air quality standards is 
predicted compared to without the project. 

It is important to note that modelling results predict the peak (maximum concentration) for air 
quality pollutants for the year. The modelling also did not consider the anticipated increased 
future use of hybrid, electric, more fuel-efficient and low emission vehicles by 2031and hence 
the results are representative of a worst case scenario. 
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An air quality monitoring program would be implemented to measure the air quality changes 
from the West Gate Tunnel Project and consultation with the EPA Victoria would be undertaken 
if any unexpected exceedances are to occur (EPR reference AQ4).  

The human health risk assessment conducted for the project (refer to section 13.4) has 
confirmed that the health risks associated with exposure to these predicted concentrations 
would lie within the acceptable risk range. 

Following the adoption of the recommended EPRs as listed in the Environmental Management 
Framework (refer to Chapter 8), the project would be consistent with the evaluation objective of 
minimising adverse air quality effects on the health and amenity of surrounding sensitive receptors. 

13.2 Noise and vibration (surface) 
A noise and vibration impact assessment has been prepared and is provided in Technical 
Report H Noise and vibration (surface). This section summarises the outcomes of the 
assessment in relation to key impacts for the West Gate Freeway component. 

13.2.1 Overview 
Noise and vibration from the construction and operation of the West Gate Tunnel Project have 
the potential to affect human health, amenity, infrastructure and other assets. The sensitivity of 
particular land uses to noise and vibration varies, with residential areas, schools, kindergartens 
and community facilities being the most sensitive to these impacts. Business operations and the 
use and enjoyment of public open space can also be affected.  

Noise and vibration effects depend upon magnitude, duration, particular characteristics and the 
time of day. The highly developed area surrounding the West Gate Freeway component already 
hosts activities that generate noise and vibration, such as freeway traffic, heavy vehicle 
movements, train operations, construction projects and outdoor events. This means that many 
buildings, facilities and places already experience levels of continuous background or 
intermittent levels of noise and vibration that are higher than average. The construction and 
operation of the West Gate Tunnel Project would occur within this context.  

There is potential for noise and vibration to cause impacts during the project’s construction 
phase due to the use of construction machinery during the addition of new infrastructure and 
changes to the road network. Construction impacts may be experienced for up to four years 
around the main construction work sites and for shorter periods near individual works locations.  

Generally, works would be undertaken during standard construction hours. However, works at 
some locations − mostly associated with tunnelling works and some activities on the West Gate 
Freeway − would occur outside daylight hours and up to 24 hours a day, seven days a week to 
minimise traffic disruption and reduce the overall construction duration. The programming of 
construction works would limit noisy activities during more sensitive periods such as evenings or 
nights, but some noise generating activities such as earthworks would have to be undertaken 
outside standard working hours. For the West Gate Freeway component, these activities have 
the potential to affect the residential areas of Altona North, Brooklyn, South Kingsville, 
Spotswood and Yarraville.  
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A number of guidelines contain measures for managing construction noise and vibration, 
including EPA Victoria’s Noise Control Guidelines (Publication 1254, 2008), Australian Standard 
AS2107:2000, British Standard BS6472-1:2008 and German Standard DIN4150-3:1999. 
The noise and vibration targets specified in these guidelines have formed the basis for the 
project EPRs and would be adopted for works conducted outside standard construction hours. 
Additionally, daytime noise targets for non-residential areas and would be set as specified in the 
NSW Interim Construction Noise Guideline (DECC, 2009). A range of guidelines and standards 
have been used in the impact assessment conducted for the EES to consider and cover 
different aspects of construction noise management, measurement and assessment.  

Compliance with noise targets specified in the EPRs, careful programming of construction activities 
and the adoption of construction techniques and practices that minimise intrusive noise – such as 
the use of noise barriers, shielding and quieter machinery – would limit these impacts to a 
manageable level. Specific noise mitigation measures that would minimise construction noise for 
the West Gate Freeway component include the construction of new noise barriers prior to 
construction works, where feasible, or the construction of temporary barriers where this is not 
feasible. 

For the project’s operations, the primary noise effects would be traffic noise from vehicles using 
the road network. Traffic noise effects have been evaluated, taking into account the growth in 
transport demand expected through to 2031 and the predicted redistribution of traffic as a result 
of the project.  

The West Gate Tunnel Project has adopted project-specific traffic noise objectives (refer to the box 
below) that offer significant benefit to residential and non-residential sites near to the freeway. 
For residential dwellings adjacent to and facing the freeway, the project would be designed to 
achieve a road noise level at or below 63 dB(A) between 6am and midnight. For many residents, 
this would provide amenity benefits over and above the current noise environment and the noise 
protection that may be expected in a typical approach to a freeway upgrade under the existing 
Victorian Traffic Noise Reduction Policy (VicRoads, 2005). Noise modelling was conducted to 
assess compliance with these project-specific noise objectives.  

Areas identified for future urban renewal adjacent to the freeway – the Bradmill (Yarraville) and 
Precinct 15 (Altona North) sites – were also assessed. Changes to the noise environment in 
these areas were included in the impact assessment as they are in the process of potential 
redevelopment for future residential or mixed use. Changes in noise conditions at public open 
spaces were also investigated. Neither the VicRoads policy nor the project-specific noise 
objectives set noise levels for future urban renewal areas or open space areas.  

Noise modelling informed the location and dimensions of the project noise barriers, as shown in 
the EES Map Book. With the application of the project-specific noise objectives and the 
construction of the project noise barriers, there would be an overall net reduction in traffic noise 
at sensitive receptors adjoining the freeway, compared to a no project scenario.  
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13.2.2 EES evaluation objective 
The Scoping Requirements for the EES include the following evaluation objective for noise 
and vibration: 

• Health, amenity and environmental quality – to minimise adverse air quality, noise and 
vibration effects on the health and amenity of nearby residents, local communities and road 
users during both construction and operation of the project. 

Consistent with this evaluation objective, the assessment of potential noise and vibration 
impacts from surface activities considered the potential impacts on sensitive receptors during 
the construction and operation phases of the project. 

The assessment of potential noise impacts from construction activities at the southern portal is 
discussed in the tunnels component (refer to section 20.2 in Volume 3).  

This section covers noise and vibration from surface activities. Assessment of the human health 
impacts associated with the predicted noise levels is provided in section 13.4. Vibration and 
regenerated noise related to the construction and operation of the project’s tunnels is covered in 
section 20.3 of Volume 3 and in Technical Report I Vibration and regenerated noise (tunnel). 

13.2.3 Impact assessment methodology 
Technical Report H Noise and vibration (surface) provides full details of the methodology used 
to assess noise and vibration impacts, which included: 

• Identifying sites for noise and vibration measurement to establish existing conditions, in 
consultation with stakeholders and the community 

• Undertaking noise and vibration measurements at identified sites to determine the existing 
levels of noise and vibration around the project alignment  

• Undertaking a risk assessment to identify potential impact pathways for key project activities 
and standard controls that may be applied to mitigate potential impacts 

• Undertaking modelling to predict the noise and vibration levels arising from construction and 
operation of the project 

A project-specific noise objective to reduce traffic noise impacts 
In response to community feedback and taking advantage of the unique opportunities available 
through the procurement model for the project, the West Gate Tunnel Project has adopted project-
specific traffic noise objectives. 
For residential dwellings adjacent to and facing the freeway, the project would be designed to 
achieve a road noise level at or below 63 dB(A)L10(18hr) between 6am and midnight. Other sensitive 
receptors such as schools, child care facilities and noise sensitive community buildings, would be 
protected from road noise to a level at or below 63 dB(A) L10(12hr) between 6am and 6pm. 
For many residents and other sensitive receptors, this would provide amenity benefits over and 
above the current noise environment and above the noise protection that may be expected in a 
typical approach to a freeway upgrade under the VicRoads Traffic Noise Reduction Policy, which 
anticipates levels up to 68 dB(A) on existing freeways before retrofitting noise barriers.  
In addition, this level of noise attenuation would not only be provided at the time of the construction 
of the project, but for many years into the future. Modelling reported in this assessment is based on 
2031 traffic volumes as the design year for the EES. Overall, this means the noise levels achieved at 
the time of opening of the project would be even lower than the project noise objectives. 
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• Assessing predicted noise and vibration levels as a result of the project against relevant 
noise and vibration guidelines and the project noise objective, giving consideration to the 
identified standard controls 

• Identifying risks that require additional or modified EPRs for effective management 

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

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

13.2.4 Existing conditions 
Land uses adjacent to the West Gate Freeway include residential, industrial, commercial, 
recreation and public open space. The highest priority noise receptors in the immediate vicinity are 
in the residential areas of Altona North, Brooklyn, South Kingsville, Yarraville and Spotswood. 

For the purposes of the noise and vibration assessment, the area around the West Gate 
Freeway component was divided into the following catchment areas: 

• Altona North 

• Brooklyn 

• Spotswood/South Kingsville 

• Yarraville. 

Different types of receptors exist within these catchments: 

• Residential  

• Community buildings including schools, kindergartens and child care centres 

• Outdoor recreation areas and public open space 

• Commercial and industrial buildings 

• Heritage buildings 

• Urban renewal areas 

• Utilities. 

Noise and vibration monitoring was conducted to characterise the existing conditions. For the 
West Gate Freeway component, monitoring was undertaken at 34 locations for background 
noise and seven locations for background vibration (shown in Figure 13-3 and Figure 13-4). 
These monitoring locations are representative of potentially affected receptors.  

Information on existing conditions for each of the four catchments is summarised below, 
including the location of the catchment, receptor types within the catchment and noise and 
vibration conditions. 
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Existing noise and vibration conditions were monitored and reported using: 

• A-weighted decibel, abbreviated to dB(A), is a unit used to represent the airborne sound 
pressure level on a logarithmic scale. A-weighting (A) is a frequency filter applied to 
measured noise to represent how the human ear hears sound. Noise limits applicable to 
environmental impacts within Australia are typically specified in terms of dBA 

• LA90 noise level, being the dB(A) noise level that is exceeded for 90 per cent of a specified 
period. LA90 noise levels are used to determine the statutory noise limits for fixed plant and 
equipment (such as the project’s ventilation system) under SEPP (Control of Noise from 
Commerce. Industry and Trade) No. 1. LA90 noise levels are also used to determine non-
statutory construction noise targets under EPA Victoria’s 1254 Noise Control Guidelines and 
to develop guideline construction noise targets with reference to the NSW Interim 
Construction Noise Guideline 

• LA10(18-hour) noise level, being the dB(A) noise level that is exceeded for 10 per cent of the 
time during an 18-hour period. LA10(18-hour) noise levels are used to determine operational 
traffic noise objectives 

• Peak particle velocity (PPV), which is a measure of peak vibration velocities in each 
direction at a particular point, measured in millimetres per second (mm/s). 

 



 Chapter 13 

13-24 West Gate Tunnel Project | Environment Effects Statement 

Figure 13-3 Noise and vibration monitoring locations in Altona North and Brooklyn 
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Figure 13-4 Noise and vibration monitoring locations in Spotswood/South Kingsville and Yarraville 
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Altona North 
Altona North is located to the south of the existing West Gate Freeway and to the east of the 
M80 Ring Road.  

Receptors 

The majority of the catchment is residential receptors, in particular between Knapp Street and Kyle 
Street and from the existing freeway south to Blackshaws Road. Non-residential sensitive receptors 
include the Altona Memorial Park Chapel and the Bright Steps Kindergarten. Outdoor recreation and 
public open spaces in the catchment are WLJ Crofts Reserve and AW Bond Reserve. 

Precinct 15 is a potential urban renewal area (subject to PSA approval, which would put an 
obligation on the developer to ameliorate noise from the freeway to certain levels). 
Heritage buildings include the former Gilbertson’s Meat Processing Complex. 

Noise and vibration conditions 

There are currently noise barriers along the freeway in areas adjacent to residential receptors.  

Background noise levels (LA90) at residential receptors in Altona North were measured at  
56 dB(A) to 63 dB(A) during the day, between 51dB(A) to 61dB(A) during the evening and  
48 dB(A) to 56 dB(A) during the night time. These noise levels are typical for urban receptors 
near a freeway or major road. 

Background noise levels are higher at the Altona Memorial Park Chapel (65 dB(A) as LA90 
during the morning) and in the WLJ Crofts Reserve (66 dB(A) as LA90 during the morning). 
Bright Steps Kindergarten experiences background noise around 54 dB(A) (LA90 during the 
morning), which is largely due to noise from Blackshaws Road. 

Recorded traffic noise (as LA10(18-hour)) in Altona North was up to a maximum of 61 dB(A) to 
69 dB(A), with average noise levels of 59 dB(A) to 66 dB(A). The most affected location was Irwin 
Avenue, Altona North, which is affected by traffic on the adjacent existing West Gate Freeway. 

Vibration monitoring carried out in Altona North recorded generally low average vibration levels 
of around 0.1 mm/s to 0.2 mm/s. Passing traffic resulted in low maximum vibration levels of 
0.6 mm/s to 0.9 mm/s. 

Brooklyn 
Brooklyn is located to the north of the existing West Gate Freeway. 

Receptors 

The majority of the catchment is residential between Lynch Road and Millers Road, and from 
the existing freeway north to Geelong Road. 

Non-residential sensitive receptors include the Frances Sullivan Preschool/Brooklyn Community 
Hall, Zion Church, Brooklyn Tennis Club and Annunciation Primary School. DN Duane Reserve 
is the principal outdoor recreation and public open space in the catchment. 

Heritage buildings are present at the Melbourne and Metropolitan Board of Works Pumping 
Station on Millers Road. 
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Noise and vibration conditions 

Background noise levels (LA90) at residential receptors in Brooklyn were measured at 61dB(A) to 
64dB(A) during the day time, 60dB(A) to 67dB(A) during the evening and 56dB(A) to 57dB(A) 
during the night time. These noise levels are typical for urban receptors in near a freeway or 
major road. 

Non-residential noise sensitive receptors currently experience existing elevated noise levels, 
including at the Frances Sullivan Preschool (58 dB(A), influenced by Millers Road and the 
freeway), Brooklyn Community Hall (62 dB(A), influenced by Millers Road and the freeway) and 
the Zion Church (58 dB(A), influenced by the freeway). Existing noise in the DN Duane Reserve 
was recorded at 58 dB(A), influenced by the freeway. 

Recorded traffic noise (as LA10(18-hour)) in Brooklyn was up to a maximum of 60 dB(A) to 
71 dB(A), with average noise levels around 58dB(A) to 69 dB(A). The most affected monitoring 
location was Carlsson Court, Brooklyn near the existing West Gate Freeway. 

Vibration monitoring carried out in Houston Court, Brooklyn recorded generally low average 
vibration levels of 0.2 mm/s, with passing traffic resulting in a maximum vibration of 0.6 mm/s. 

Spotswood/ South Kingsville 
South Kingsville is located around Edwards Reserve, and Spotswood south of the existing West 
Gate Freeway. 

Receptors 

The majority of the catchment is characterised by residential receptors, principally between New 
Street/Strong Street and Hall Street, and from the existing freeway south to Hudsons Road. The 
catchment also includes two islands of residential receptors to the north and south of Craig 
Street, east of Hall Street. 

Non-residential sensitive receptors include the Emma Mclean Kindergarten, Kingdom Hall of 
Jehovah’s Witnesses, Spotswood Primary School, Spotswood RSL and St Mark’s Anglican 
Church. Outdoor recreation and public open spaces in the catchment are Edwards Reserve and 
Donald McLean Reserve. 

Spotswood has numerous heritage buildings exist in Spotswood including a Residential 
Heritage Precinct within the area south of The Avenue and west of the railway line.  

Noise and vibration conditions 

Background noise levels (LA90) at residential receptors in Spotswood/South Kingsville were 
measured at 54 dB(A) to 69 dB(A) during the day time, 50 dB(A) to 71 dB(A) during the evening 
and 48 dB(A) to 68 dB(A) during the night time. These noise levels are typical for urban receptors 
near a freeway or major road. The residential areas closest to the West Gate Bridge experience 
comparatively high noise levels as there are no noise barriers on the West Gate Bridge. 

Non-residential noise sensitive receptors currently experience existing elevated noise levels, 
including at the Emma McLean Kindergarten and Day Care (59 dB(A), influenced by the 
freeway). Existing noise in the Donald McLean Reserve was recorded at 65 dB(A), influenced 
by the freeway. 
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Recorded traffic noise (as LA10(18-hour)) in Spotswood/South Kingsville was up to a maximum of 
64 dB(A) to 69 dB(A), with average noise levels around 63 dB(A) to 66 dB(A). The most 
affected monitoring location was Cullen Court, Spotswood near the interchange of the West 
Gate Freeway and Williamstown Road. 

Vibration monitoring carried out near the West Gate Freeway at Le Fevre St, Spotswood 
recorded generally low average vibration levels of 0.1 mm/ s, with passing traffic resulting in 
vibration of up to a maximum of 1.6 mm/s. 

Yarraville 
Yarraville is located to the north of the existing West Gate Freeway and to the east of 
McIvor Reserve. 

Receptors 

The majority of the catchment is characterised by residential receptors, from McIvor Reserve to 
the Westgate Golf Course, and from the existing freeway north to Francis Street. 

Non-residential sensitive receptors include Yarraville Community Centre and Norfolk Child 
Care Centre. 

Outdoor recreation and public open spaces include McIvor Reserve/Footscray Hockey Club, 
Hyde Street Reserve and the Westgate Golf Club/Anderson Reserve. 

The Bradmill development precinct is an urban renewal area (with development approval 
requiring noise amelioration fronting the freeway by the developer) and contains 
heritage buildings. 

Noise and vibration conditions 

Background noise levels (LA90) at residential receptors in this area were measured at 59 dB(A) 
to 65 dB(A) during the day,57 dB(A) to 65 dB(A) during the evening and 53 dB(A) to 63 dB(A) 
during the night time. These noise levels are typical for urban receptors near to a freeway or 
major roads. 

Non-residential noise sensitive receptors that currently experience existing elevated noise 
levels, including at the McIvor Reserve/Footscray Hockey Club (65 dB(A), influenced by the 
freeway), the Hyde Street Reserve (61 dB(A), influenced by the freeway) and the Westgate Golf 
Club (62 dB(A), influenced by the freeway). 

Recorded traffic noise (as LA10(18-hour)) in Yarraville was up to a maximum of 64 dB(A) to 
73 dB(A), with average noise levels around 62 dB(A) to 70 dB(A). The most affected monitoring 
location was Fogarty Avenue, Yarraville, near the West Gate Freeway where noise barriers do 
not currently exist between the freeway and several homes. 

Background noise levels of 63 dB(A) were measured at the Norfolk Street Child Care Centre 
and the Yarraville Community Centre, both of which are impacted by noise from Francis Street 
in Yarraville. These facilities and the Francis Street area are discussed in Volume 3 of the EES 
in relation to the tunnels component. 
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Vibration monitoring carried out in the Yarraville noise catchment recorded generally low 
average vibration levels of around 0.1 to 0.2 mm/s. Higher maximum vibration levels were 
recorded along roads used by significant volumes of heavy vehicles, including Moreland Street, 
Footscray (2.1 mm/s), Hyde Street, Yarraville (4.5 mm/s), Francis Street, Spotswood (4.9 mm/s) 
and the West Gate Freeway/ Williamstown Road interchange (2.2 mm/s).  

13.2.5 Construction impact assessment 
Key impacts identified for the construction phase of the West Gate Freeway component in 
relation to noise and vibration are outlined in the table below. 

Table 13–8 Risk table – Construction 

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

Initial risk 
rating  

Residual 
risk rating 

NVR01 Site clearance and 
construction site 
establishment 

Noise and surface vibration disturbance 
at local residential, commercial or other 
sensitive receptors due to traffic 
movements and the operation of plant 
and machinery during site clearance 
and construction site establishment 
phase of works 

P High Medium 

NVR02 Earthworks Noise and surface vibration disturbance 
at local residential, commercial or other 
sensitive receptors due to traffic 
movements and the operation of plant 
and machinery during the earthworks 
phase of works 

P High Medium 

NVR03 Relocation of 
220kV power lines 
and towers, 
protection of other 
utilities that may be 
impacted 

Noise and surface vibration disturbance 
at local residential, commercial or other 
sensitive receptors due to traffic 
movements and the operation of plant 
and machinery during the relocation of 
potentially impacted utilities 

R Medium Low 

NVR04 Construction of 
surface roads and 
other civil 
infrastructure works 

Noise and surface vibration disturbance 
at local residential, commercial or other 
sensitive receptors due to traffic 
movements and the operation of plant 
and machinery during the construction 
of surface roads and other civil 
infrastructure 

P High Medium 

NVR05 Ancillary 
development – 
noise barriers, 
Freeway 
Management 
System 

Noise and surface vibration disturbance 
at local residential, commercial or other 
sensitive receptors due to traffic 
movements and the operation of plant 
and machinery during the construction 
of ancillary infrastructure 

P High Medium 
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Construction noise impacts due to traffic movements and 
the operation of plant and machinery (risks NVR01 
to NVR05) 
Construction noise modelling was carried out to predict noise impacts at receptors around the 
West Gate Freeway component during site establishment, earthworks, utilities relocation, 
surface road and civil infrastructure works, and ancillary infrastructure works. A framework was 
then developed to evaluate the results of the modelling against the construction noise objectives 
set for the project. 

Construction activities and noise objectives 

Construction activities  

A number of construction compounds would be provided along the West Gate Freeway 
component of the project corridor. There would be key compounds at the following locations:  

• M80 Ring Road, to the east of the interchange  

• South of the West Gate Freeway, near Grieve Parade  

• North of the West Gate Freeway, to the east of Millers Road 

• South of the West Gate Freeway, to the west of the Newport Freight Railway Line  

• North and south of the West Gate Freeway, to the west of Williamstown Road. 

Additional compounds would be located within the construction works area including south of 
the Princes Freeway, near Dohertys Road, north of the West Gate Freeway, at Lynch Reserve 
and south of the West Gate Freeway, near Simcock Avenue and Hall Street. 

Further description of the site compounds is provided in Chapter 5 Project description. 
The location of the compounds is shown in the EES Map Book.  

Construction activities would occur during various times depending on the nature and volume of 
the works, and would be planned and conducted to minimise impacts to the local community. 

In many instances, the nature of the construction activities on the West Gate Freeway would 
require works to occur outside of daytime hours for safety reasons and to enable the freeway to 
continue to function effectively during high use periods. While efforts would be made to limit 
construction to daytime hours wherever possible, some construction would need to occur during 
evening, night time, weekend and public holiday periods.  

Construction impacts from the project may be experienced for up to four years around the key 
construction compounds, and for shorter periods at other compounds and near individual works 
locations, such as for the establishment of construction work sites, road widening works and local 
road works(improvements to smaller local roads that connect to the main project roads). 

Construction activities and expected times of operation for key construction activities are 
presented in Table 13–10. 
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Each of the key construction activities has been modelled by spreadsheet calculation based on 
equipment sound power levels and the following assumptions: 

• Existing freeway noise barriers would not be removed prior to construction unless replaced 
by new noise barriers or an equivalent temporary acoustic hoarding or screening 

• Acoustic hoarding or screening would provide the following noise attenuation as required: 

• Three metres high would provide 5 – 10 dB(A) noise reduction 

• Six metres high would provide 10 – 15 dB(A) noise reduction 

• Each modelled scenario has assumed that a 5 – 10 dB noise reduction will be provided by 
either enclosures or screening. Additional mitigation to be considered for each activity has 
been highlighted in the Figure 13–10 

• All equipment would be operating at the same time 

• Unless otherwise indicated, only a single item of each equipment type would be operating 

• Piling would be undertaken using bored soldier piles rather than impact piling.  

A conservative approach was taken to the modelling and assessment of potential construction 
noise impacts and setting noise objectives for the project. This approach included: 

• Assuming a conservative worst case 15-minute period of construction works for comparison 
with construction noise objectives derived from AS2436 -2010 Guide to noise and vibration 
control on construction, demolition and maintenance sites (which provides typical 
measurement intervals for construction noise assessment)  

• Applying the shortest possible separation distance between construction works and the 
nearest affected receptor 

• Considering noise impacts outside standard construction hours 

• Applying construction noise objectives to the assessment based on the NSW Interim 
Construction Noise Guideline and the EPA Victoria 1254 Noise Control Guidelines. 

Noise levels from construction equipment generally reduce with increased distance from the 
noise source. This means that residences and other receptors in the immediate vicinity of the 
construction activity would usually be more impacted than those more distant. Topography and 
any shielding by buildings and other structures also have a significant bearing on noise levels. 
Examples of the variation in noise levels include: 

• Power generator with combined sound power level of 91 dB(A), reducing to 43 dB(A) at a 
distance of 100 metres 

• General earthworks such as loaders, excavators and bulldozer with combined sound power 
level of 122 dB(A) reducing to 74 dB(A) at a distance of 100 metres.  
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Construction noise objectives  

Based on the modelling approach outlined above, the construction noise objectives adopted for 
residential receptors would be as follows: 

• During daytime, the objective would be a maximum of 10 dB(A) above the background noise 
level. If noise exceeds this level, management action (such as modifying construction 
methods or using different, less noisy equipment) would be considered to reduce the noise 
level to the target. If the noise level exceeds 75 dB(A), additional management actions 
would need to be taken, such as providing respite periods from noisy activities (source: 
NSW Interim Construction Noise Guideline) 

• During the evening, the objective would be a maximum of 10 dB(A) above the background 
noise level for the first 18 months after project commencement and a maximum of 5 dB(A) 
after 18 months (source: EPA 1254 Noise Control Guidelines) 

• During night time, the external noise objective would be inaudible within a habitable room of 
any residential premises (source: EPA Victoria Publication 1254 Section 2). 

The assessment of construction noise impacts has been undertaken at the identified 
representative receptors. These are considered to be representative of the worst case impacts 
anticipated within the various precincts, within closest proximity to the construction works. It has 
been assumed that if compliance with the construction noise objective is achieved within these 
zones that it would also be achieved at receptors further from the activities. 

Residential construction noise objectives for representative receptors in each noise catchment 
are presented in the table below (EPR reference NVP4). 

Table 13–9 West Gate Freeway construction noise objectives at representative 
residential receptors 

Noise 
catchment 

Representative 
receptor Period 

Background noise 
level LA90 

Construction noise 
objective LAeq dB(A) 

Altona 
North 

17 Paringa Rd, 
Altona Nth 

Day 56 66 

Evening 55 60 

Night 52 57 

Brooklyn 2 Waite Ct, 
Brooklyn 

Day 64 74 

Evening 64 69 

Night 57 62 

Kingsville / 
Spotswood 

9 Vernier St, 
Spotswood 

Day 59 69 

Evening 57 62 

Night 53 58 

Yarraville 12 Deleware 
St, Yarraville 

Day 61 71 

Evening 59 64 

Night 56 61 

Notes:  

LA90+5 dB(A) is considered to be an acceptable external noise objective for night time objectives in 
absence of a measurable outdoor objective within the Victorian EPA guidelines. 

Evening construction noise objective is background level plus 10 dB(A) for activities up to 18 months and 
plus 5dB(A)after 18 months. 
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The construction noise objectives adopted for non-residential receptors would be as follows: 

• For places of worship, classrooms and other education institutions, the objective would be 
45 dB(A) for internal noise levels. This would include Bright Steps Kindergarten, Altona 
Memorial Park Chapel, Frances Sullivan Preschool, Zion Church and Annunciation 
Primary School 

• For active recreation areas characterised by sporting activities and activities that generate 
their own noise, the external noise objective would be 65 dB(A). This would include McIvor 
Reserve and parts of Donald McLean Reserve and WLF Crofts Reserve 

• For passive recreation areas, the external noise objective would be 60 dB(A). This would 
include parts of Donald McLean Reserve and WLJ Crofts Reserve 

• Noise levels at community centres depend upon the intended use of the centre. The 
recommended ‘maximum’ internal levels in AS/NZS 2107:2016 for specific uses would be 
applied 

• For industrial premises, the external noise objective would be 75 dB(A) 

• For offices and retail outlets, the external noise objective would be 70 dB(A).  

The construction noise objectives depend upon the land use and take into account the existing 
measured background noise levels (LA90). This approach is consistent with normal practice in 
Victoria rather than the rated background level (RBL) referred to in the NSW Interim 
Construction Noise Guideline. Objectives vary by time of day, with sensitivity to noise being 
greater in the evening and at night than during the day.  

If construction noise exceeds the specified noise objectives the situation would be assessed to 
determine whether a noise-sensitive receptor is adversely impacted and whether management 
action is required (EPR reference NVP4). 

Construction vibration targets have also been established. These are discussed further in 
section 20.3 of Volume 3 Tunnels, which outlines vibration and regenerated noise impacts.  

Construction noise predictions and mitigation options – overview  

The maximum predicted construction noise at the closet residential receptor is presented in 
Table 13–10. Where the relevant noise objective is predicted to be exceeded, additional noise 
mitigation would be considered. The following list is a summary of the broad noise mitigation 
strategies outlined in Technical Report H Noise and vibration (surface). 

A. Site management 

B. Construction hours and work scheduling 

C. Respite  

D. Construction traffic noise management 

E. Construction compound site management 

F. Plant and equipment selection and location 

G. Noise barriers 

H. Real-time noise and vibration monitoring to inform other mitigation strategies. 

Table 13–10 indicates where these mitigation strategies may be appropriate for consideration. 
The strategies, locations and their implementation would be further developed in detailed design 
and preparation of the CNVMP. 
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Table 13–10 Construction activities, modelling predictions and mitigation options 

Construction works Major activities 

Expected 
hours of 
operation 

Indicative 
duration of 

works  

Predicted noise 
level at closest 

residential receptor 
dB(A) 

Mitigation 
options 

West Gate 
Freeway widening 
and realignment 

Demolition of 
existing 
structures 

Day, 
evening 
and night 

6 – 9 months 84 A,F,H 

General 
earthworks 

Day 6 – 9 months 83 A,B,F,H 

On site 
removal of 
spoil 

Day 6 – 9 months 73 A,B,D,F 

Road tie-in 
works 

Day, 
evening 
and night 

6 – 9 months 81 A,B,F,H 

Operation of 
construction 
compounds 
adjacent to the 
freeway 

General site 
activities; 
trucks, light 
vehicles, water 
carts; hand 
tools 

Day, 
evening 
and night 

24 – 48 months 63 A,B,D,E, 
F,G,H 

Bridge upgrade 
works 

Earthworks Day 3 months 77 A,B,F,G,H 

Piling Day 6 months 79 A,B,F,G,H 

Relocation of high 
voltage 
transmission 
towers 

Earthworks Day 6 months 78 A,F,G,H 

Construction of 
Hyde Street ramps 

Earthworks Day 6 months 71 A,F,H 

Piling Day 6 months 74 A,F,G,H 

Cut-and-cover 
construction of 
tunnel approaches 

Excavation of 
portal dive 
structures 

Day 6-8 months 73 A,F,G,H 

Crushing and 
screening 

Day 6-8 months 65 Compliant 

Installation of 
acoustic barriers 

Earthworks Day 6 months 83 A,B,C,F, 
G,H 

Piling Day 6 months 85 A,B,C,F, 
G,H 

 

Predicted construction noise results were compared against the construction noise objectives to 
determine whether a noise-sensitive receptor would be adversely impacted. 

The following sections discuss predicted construction noise impacts in each noise catchment. 
The EPRs and proposed mitigation and management measures used to control noise impacts 
from all construction activities are summarised following the assessment of impacts for each 
catchment. Residual impacts are discussed at the end of this section. 
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Construction noise impacts by catchment 

Altona North noise catchment 

Due to the proximity of residences to the West Gate Freeway (as close as 15 metres in some 
places), construction noise in the Altona North noise catchment is predicted to exceed 
construction noise objectives for works such as road widening, and bridge upgrades, particularly 
from the operation of excavators with jackhammer tips, rock breakers and piling.  

Predicted exceedances are of the daytime construction noise objective (set at 66 dB(A)), and 
the 75 dB(A) trigger for further management action during works at the closest residential 
receptor including demolition (up to 84 dB(A)), general earthworks (up to 83dB(A)), tie-in works 
(up to 81 dB(A)), transmission tower works (up to 78 dB(A)). High noise impacts would be likely 
to extend up to 100 metres from the road corridor, with works during night time potentially 
audible at these receptors. While high, the duration of the noise impact would be limited at any 
particular residence due to the progression of the works along the freeway. 

Non-residential sensitive receptors are predicted to experience lower levels of construction 
noise, including: 

• A maximum noise level of 65 dB(A) is predicted at the Bright Steps Kindergarten for road 
widening works, which is likely to be audible above existing background noise levels 
(recorded at 57 dB(A) Leq(15 min) during the morning). The separation of the kindergarten from 
construction activities by more than 250 metres would reduce the construction noise impact. 
The level of noise impact may exceed the construction noise objective (EPR reference 
NVP4) for works including road widening, relocation of high voltage lines and installation of 
noise barriers during operation of the kindergarten (day time periods only). The Construction 
Noise and Vibration Management Plan (CNVMP) prepared for the project (see discussion in 
the Mitigation and management section below) would identify measures to mitigate this 
impact, for example through site management, equipment selection and scheduling of noisy 
activities at less sensitive time periods where practicable (EPR reference NVP3). 

• A maximum noise level of 65 dB(A) is predicted at the main buildings of the Altona Memorial 
Park Chapel from piling during bridge upgrade works, with noise levels likely to be higher in 
open areas closer to the West Gate Freeway component construction areas. As existing 
background noise levels were recorded at 67 dB(A) (as Leq(15 min)), it is likely that 
construction noise at the chapel and surrounding open space would be at or below existing 
background noise levels. While this level of impact is unlikely to be significant, the CNVMP 
would consider sensitive periods of use at the chapel and seek to manage noise levels to 
minimise disruption during these times. 

• The proximity of the WLJ Crofts Reserve to construction activities means the reserve would 
experience construction noise of up to 81dB(A) during road widening, and up to 79 dB(A) 
during noise barrier installation. This level of noise is likely to be audible above existing 
background noise levels (recorded at 67 dB(A) as Leq(15 min)) for those parts of the reserve 
within approximately 50 metres to construction activities. The duration of the impacts in any 
one location are likely to be approximately six weeks for noise barrier installation and one 
month for road widening. The main uses of this reserve are for sports and recreation, 
including Altona North Cricket Club, Western Jets Football Club and Agility Dog Club of 
Victoria. Cricket nets and ovals are present along the boundary with the West Gate 
Freeway. The predicted level of noise is likely to be significant for users of the cricket nets 
and ovals closest to the construction activities and amenity would be reduced during 
construction periods. The CNVMP would provide for management options to be considered 
to mitigate these impacts, such as consulting with sporting clubs to determine if they are 
adversely affected and, if so, specifying the duration and timing of works 
(EPR reference NVP3). 
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Altona Gate Shopping Centre at Millers Road is the most significant commercial building 
identified in proximity to the West Gate Freeway component. As the centre is over 200 metres 
from construction areas, construction noise impacts are predicted to be 65 dB(A) which 
complies with the construction noise objective for commercial premises of 70 dB(A). 

Industrial areas in Altona North near the West Gate Freeway construction areas may be exposed 
to construction noise levels of up to 92 dB(A) during demolition. These levels would be most likely 
to occur during noise intensive construction activities, such as rock hammering. However, these 
activities would be intermittent and, as this land use is less sensitive, the noise and vibration 
impacts would not have significant implications for the operation of these premises. 

Vibration intensive works are expected in the Altona North catchment, including site 
establishment, earthworks, road tie-in works and local road works. Vibration decreases greatly 
with distance from construction equipment but may be perceptible at residential receptors within 
100 metres of construction activities. Provided vibration generating activities are not carried out 
within close proximity (for example 25 metres) of residential and commercial buildings, there 
would be minimal risk of structural damage. Any vibration intensive activities carried out in close 
proximity to buildings would be managed to protect the structural integrity of buildings and the 
amenity of building occupants. This may include the application of mitigation measures, such as 
using lower-impact equipment and conducting vibration monitoring (EPR reference NVP6 and 
NVP7). 

It is unlikely that vibration would be perceptible at non-residential sensitive receptors, including 
the Bright Steps Kindergarten and Altona Memorial Park Chapel, due to the distance between 
these receptors and construction activities. 

Brooklyn noise catchment 

As with the Altona North noise catchment, construction noise impacts in Brooklyn are 
anticipated to exceed construction noise objectives for residential receptors close to the West 
Gate Freeway during noise intensive phases of work including road widening, bridge upgrade 
works, relocation of high voltage transmission towers and construction of noise barriers. 
The predicted noise impact would exceed the daytime construction noise objective of 74dB(A) 
and exceed the level at which additional management measures would be implemented 
(75dB(A)), with high noise levels predicted at the closest receptor for demolition (up to 78 
dB(A)), general earthworks (up to 69 dB(A)), road tie-in works (up to 78 dB(A)), transmission 
tower works ( up to 78 dB(A) and acoustic barrier works (up to 85 dB(A)). 

Non-residential sensitive receptors Frances Sullivan Preschool, Zion Church and Brooklyn 
Community Hall are predicted to experience construction noise levels exceeding the 60dB(A) 
noise objective during road widening, high voltage tower relocation and noise barrier 
installation. Levels up to 64 dB(A) may be experienced at Zion Church in the daytime during 
construction of noise barriers, for a relatively short duration. The separation of these sites from 
construction works by more than 150 metres would be a key factor in reducing the construction 
noise impact. The owners and operators of the preschool, church and community hall would be 
consulted to determine if they are adversely impacted and if management action is required, 
such as rescheduling noise intensive construction activities to minimise impacts during the 
operation of these facilities (EPR reference NVP3 and NVP4). 

Given the distance of the DN Duane Reserve in Brooklyn from anticipated construction areas 
(ranging from 50 to 150 metres), it is likely that construction noise impacts at this receptor would 
be below 65 dB(A) for the majority of the road widening works (with some possible noise 
impacts expected during earthworks).  
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Industrial areas in Brooklyn may be exposed to construction noise levels above 80 dB(A) during 
road widening given their proximity to the West Gate Freeway component construction areas. 
This would be most likely to occur during noise intensive construction activities, such as 
earthworks and rock hammering. However, these activities would be intermittent and, as this 
land use is industrial, the noise and vibration impacts would not have significant implications. 
Earthworks during road widening works would potentially generate noise levels above the 
75 dB(A) construction noise target; however, this is likely to be limited to buildings closest to the 
freeway. The owners and operators of these commercial buildings would be consulted to 
determine if they are adversely impacted and if management action is required, such as 
rescheduling noise intensive construction activities to minimise impacts to operations at these 
businesses (EPR reference NVP3 and NVP4). 

Similar to the Altona North noise catchment, there is potential for construction activities within 
100 metres of residential receptors to generate a perceptible vibration effect. Provided vibration 
generating activities are not carried out within 25 metres of buildings, there is minimal risk of 
structural damage. Construction works are not anticipated to occur within 25 metres of buildings 
in the Brooklyn noise catchment. Within this separation distance, vibration generating activities 
would be managed by meeting the project’s vibration targets or by applying mitigation measures 
where required, such as using lower-impact equipment and conducting vibration monitoring, to 
protect structural integrity and amenity (EPR reference NVP6 and NVP7). As non-residential 
receptors are sufficiently separated from construction activities, the risk of vibration impacts at 
these locations would be negligible. 

Spotswood/South Kingsville noise catchment 

Construction noise impacts in Spotswood/ South Kingsville are anticipated to be high for 
residential receptors close to the West Gate Freeway during noise intensive phases of work. 
The predicted noise impact would exceed the daytime construction noise objective (set at 
69 dB(A)) and exceed the level at which additional management measures would be 
implemented (set at 75 dB(A)), with high noise levels predicted at the closest receptor for 
demolition (up to 82 dB(A)), general earthworks (up to 78 dB(A)), road tie in works (up to 
78 dB(A)), noise barrier works (up to 85 dB(A)). The duration of the noise impact works at any 
particular residence varies with the construction activity. Noise barrier installation would be 
shorter term and road widening longer term, and duration would be reduced due to the linear 
progression of the works along the freeway. 

Emma McLean Kindergarten and Day Care is anticipated to experience construction noise of 
less than 65 dB(A) for the majority of the works. This would be slightly above existing 
background noise levels recorded at 63 dB(A) as Leq(15min) and would be unlikely to represent a 
significant impact. The exception would be during construction of the southern Hyde Street 
ramp, during which construction noise impacts could peak at 65 dB(A). Where practicable, 
these works would be scheduled to minimise high noise construction activities during operation 
of the kindergarten (EPR reference NVP3). 

Donald McLean Reserve (Spotswood Cricket/Football Club) and the Westgate Golf Course are 
anticipated to experience construction noise levels in excess of 75 dB(A) during the construction 
of connections from the freeway to local roads (up to 81 dB(A)) and acoustic barrier works (up 
to 73 dB(A)), resulting in a high risk of disruption. These construction noise levels would be the 
result of the intensity of construction works in this area, their relative proximity to recreational 
and open space areas, and the absence of existing noise barriers or other noise mitigation 
measures. If these noise levels occur while people are using the reserve and golf course, they 
are likely to be significant and would be expected to affect the enjoyment of active recreation 
and reduce the amount of passive recreation occurring in these locations. The Mitigation and 
management section below further describes how construction impacts would be managed. 
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Consistent with other catchment areas, there is potential for construction activities within 
100 metres of residential receptors to generate a perceptible vibration effect. However, beyond 
25 metres of buildings, there is minimal risk of construction causing structural damage. 
Any vibration intensive activities within 25 metres of buildings would be managed by meeting 
the project’s vibration targets or by applying mitigation measures where required, such as using 
lower-impact equipment and conducting vibration monitoring, to address potential impacts on 
structural integrity and amenity (EPR reference NVP6 and NVP7). As non-residential receptors, 
including Emma McLean Kindergarten and Day Care, are sufficiently separated from 
construction activities, there would be a negligible risk of vibration impacts. 

Yarraville noise catchment 

As with the other noise catchments in the West Gate Freeway component, construction noise 
impacts in Yarraville are anticipated to exceed construction noise objectives for residential 
receptors between McIvor Reserve and the Westgate Golf Club within 100 metres of the West 
Gate Freeway during road widening works, operation of construction compounds, bridge 
upgrade works and construction of the Hyde Street ramps. The predicted noise impact would 
exceed the daytime construction noise objective (set at 71 dB(A)) and exceed the level at which 
additional management measures would be implemented (set at 75dB(A)). Demolition works 
during road widening are predicted to be up to 84 dB(A) at the closest residential receptor, with 
general earthworks up to 83 dB(A) and road tie in works up to 81 dB(A).  

The duration of the noise impacts from road widening activities such as demolition works, 
general earthworks and road resurfacing would be limited at any particular residence due to the 
progression of the works along the West Gate Freeway. 

Non-residential noise sensitive receptors, including the Norfolk Street Child Care Centre and the 
Yarraville Community Centre, would be unlikely to be affected significantly by construction noise 
(predicted to peak at less than 65dB(A)) due to the distance of these receptors (more than 
400 metres) from construction activities. Potential impacts on these facilities are discussed 
further in the tunnels component (refer to section 20.2 of Volume 3 Tunnels). 

McIvor Reserve (Footscray Hockey Centre) borders the construction areas for the West Gate 
Freeway component at its closest point and there is no existing noise barrier located between 
this location and the proposed works. As a consequence, the reserve is expected to be affected 
by peak construction noise that may exceed 75 dB(A), depending on the stage of construction 
and location within the reserve. This level of construction noise would be perceptible above 
existing background noise levels (recorded at 67 dB(A) as Leq(15min)). 

Hyde Street Reserve would be similarly affected by elevated construction noise impacts, 
principally as a result of the construction of the northern Hyde Street ramp. Peak construction 
noise impacts are expected to exceed 75 dB(A) within the reserve.  

If these noise levels occur while people are using the reserves, they would potentially be 
significant and would be expected to affect the enjoyment of active recreation in these locations. 
The Mitigation and management section below further describes how construction impacts 
would be managed. 

Buildings that abut the West Gate Freeway in the West Gate Industrial Area would experience 
noise levels in excess of the 75 dB(A) noise objective during site establishment, earthworks and 
road widening activities. For the buildings immediately adjacent to the freeway, existing traffic 
noise levels from the freeway are already high, as there are no noise barriers on this section of the 
freeway. The CNVMP prepared for the project (EPR reference NVP3) would address the short-
term impacts of construction noise and vibration for the duration of works immediately adjacent to 
these buildings. 
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Construction activities within 100 metres of residential receptors have the potential to generate 
a perceptible vibration effect. However, beyond 25 metres of buildings, the risk of structure 
damage would be low. Any vibration intensive activities within 25 metres would be managed by 
meeting the project’s vibration targets or by applying mitigation measures where required, such 
as using lower-impact equipment and conducting vibration monitoring, to protect structural 
integrity and amenity (EPR reference NVP6 and NVP7). 

Vibration-causing construction activities within close proximity to heritage listed properties (such 
as the former Bradmill Factory) would be identified in the CNVMP, which would also set out any 
measures required to protect these properties. Measures may include undertaking pre-
construction dilapidation studies of heritage listed properties, equipment selection and 
conducting vibration monitoring of nearby heritage buildings during the initial stages of the 
construction activity to establish the vibration levels, limits and management options (such as 
using lower-impact equipment) that could be adopted to minimise any risk of damage to the 
structure (EPR reference NVP7).  

Noise from construction traffic 

Construction traffic within this component would mainly use the freeway network (including the 
West Gate Freeway and the M80 Ring Road) to avoid impacts on local roads (EPR reference 
TP3). However, construction traffic routes are also proposed along Grieve Parade and Millers 
Road. Based on existing traffic volumes for these roads (refer to Chapter 11 Effects on traffic and 
transport in this volume of the EES), the expected increase in traffic noise likely to be experienced 
by sensitive receptors as a result of construction traffic would be less than 2 dB(A). This increase 
is considered to be minor and no specific mitigation would be warranted. 

Trucks may need to operate after hours to avoid congestion. The predicted increase in heavy 
vehicle numbers on the road system at these times would be low and there is not expected to 
be any specific noise impact directly attributable to construction traffic. 

Potential haulage routes for the West Gate Freeway component are provided in Chapter 11. 

Mitigation and management 

Management of noise associated with construction for the West Gate Freeway would need to 
take account of: 

• The need to maintain a safe working environment and to maintain the effective function of the 
West Gate Freeway, requiring works outside standard construction hours 

• The scale and location of construction activities, which means that noise mitigation measures 
(including noise barriers, hoardings and acoustic sheds) would potentially be impractical at 
some locations 

• The temporary nature of construction activities, which may mean that some mitigation 
measures are not practicable in the context of the duration and level of noise reduction 
they provide. 

Processes would take these factors into account through: 

• Careful selection of construction plant and equipment to minimise sources and the 
magnitude of construction noise, and the adoption of standard work practices designed to 
reduce noise impacts 

• Construction of permanent noise barriers prior to construction activities in appropriate 
locations and the use of temporary noise barriers where there are significant construction 
noise impacts 
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• Scheduling of construction activities to minimise concurrent noisy construction activities, 
avoid extended periods of significant construction noise and provide periods of respite for 
affected receptors 

• Updated noise and vibration modelling of predicted impacts before commencing construction  

• Active engagement with occupiers and owners of impacted sites, including advance notice of 
construction activities. 

A Construction Noise and Vibration Management Plan (CNVMP) would be prepared and 
implemented to achieve the following: 

• Set out the approach to minimising construction noise impacts through practicable 
measures such as scheduling loud work at less sensitive time periods (where possible), 
undertaking noise compliance monitoring, scheduling respite periods for high noise activities 
and providing advance notice of planned loud work to the community 

• Incorporate the construction noise and surface vibration limits set for the project and detail 
management actions to be taken should these levels be exceeded 

• Include protocols for managing noise complaints and outline the communication plan to be 
adopted throughout the construction works. 

The CNVMP would be informed by monitoring and modelling undertaken by a suitably qualified 
acoustic vibration consultant prior to, and during, construction works (EPR reference NVP3). 

As outlined in the description of the construction noise objectives above, specific construction 
noise objectives would apply to highly sensitive areas such as classrooms in schools, places of 
worship, active recreation areas and community centres (consistent with AS/NZS 2107:2000 
Acoustics - Recommended design sound levels and reverberation times for building interiors). 
Objectives would also be set for residential dwellings (based on the NSW Interim Construction 
Noise Guideline and EPA Victoria 1254 Noise Control Guidelines).  

If construction noise is predicted to or does exceed these objectives, further management 
actions may need to be taken, such as providing respite periods from high noise activities and 
providing advance notice of planned noisy work to the surrounding community 
(EPR reference NVP4). 

Targets would be set for construction vibration to protect human comfort and amenity (EPR 
reference NVP6) and adjacent structures (EPR reference NVP7). Additional management 
actions would be implemented if these targets are not achieved, such as scheduling works to 
avoid particularly sensitive times or providing respite from vibration-intensive activities.  

Condition assessments would be undertaken before construction of above and below ground 
utility assets to establish construction vibration limits in consultation with the asset owners. 
These limits would be monitored during construction and contingency measures implemented if 
limits are not met (EPR reference NVP9). 

Blasting may be a potential option in the construction of the southern portals. This is discussed 
in section 20.2 of Volume 3 Tunnels. In areas where blasting may be required, specific blast 
management measures would be implemented (EPR reference NVP12 and NVP13). A series of 
initial trials would be undertaken at a small scale in areas where blasting is proposed to 
determine site-specific blast response characteristics and to define allowable blast sizes. 
A strategy would then be developed to minimise and manage impacts, including preparation of 
a community information program (EPR reference NVP5).  
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As the works are linear within the West Gate Freeway component, most construction activities 
would progress along the alignment, meaning that receptors would not be affected for the entire 
construction period. Implementation of the CNVMP, achieving compliance with noise and vibration 
objectives and effective communication with the community would minimise potential disruption 
from noise and vibration during construction. The residual risk of noise and vibration impacts 
during construction would be medium but this would be manageable through measures such as 
those outlined above. 

13.2.6 Operation impact assessment 
Key impacts identified for the operation phase of the West Gate Freeway component in relation 
to noise and surface vibration are outlined in the table below. 

Table 13–11 Risk table – Operation 

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

Initial risk 
rating  

Residual 
risk rating 

NVR06 West Gate 
Freeway operations 

Noise disturbance at local Category A 
receptors due to traffic noise 

P High Medium 

NVR07 West Gate 
Freeway operations 

Noise disturbance at local Category B 
receptors due to traffic noise 

P Medium Low 

NVR08 Increased traffic 
noise on local 
roads 

Disturbance at local sensitive receptors 
due to traffic noise 

P Medium Low 

 

These risks relate to potential operational traffic noise disturbance at: 

• Residential receptors (Category A residential receptors as defined in the VicRoads’ Traffic 
Noise Reduction Policy) (risk NVR06) 

• Non-residential noise sensitive receptors (Category B receptors, including schools, 
kindergartens, libraries and other noise sensitive receptors as defined in the Traffic Noise 
Reduction Policy) (risk NVR07) 

• Recreational and open space (not classified as a sensitive receptor in the Traffic Noise 
Reduction Policy) (risk NVR08) 

• Development precincts (noting that subdivisions abutting existing freeways are not classified 
as sensitive receptors in the Traffic Noise Reduction Policy and that planning scheme 
conditions relating to traffic noise apply to the developer) (risk NVR06). 

Noise from fixed facilities, such as ventilation facilities, is discussed in the tunnels component 
(refer to section 20.2 in Volume 3 Tunnels).  

Operational vibration was not identified as a key impact for the project. Notwithstanding this, the 
potential impacts are considered in Technical Report H Noise and vibration (surface). 
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Operational traffic noise disturbance  
Operational traffic noise modelling was conducted to predict the changes to noise levels as a 
consequence of the West Gate Tunnel Project. Noise predictions were made for scenarios with 
and without the project so that differences could be compared. The traffic volumes and vehicle 
types that underpin the noise modelling were derived from the strategic transport model (refer to 
Chapter 11 of this volume) and the scenarios modelled were: 

• Existing conditions (2016) 

• ‘With the project’ operating in 2031, 10 years after project opening (the design year) 

• ‘Without the project’ in 2031. 

As discussed in Technical Report A Transport, the modelled traffic volumes are based on 
conservative assumptions and provide a conservative assessment of the predicted noise 
impacts. Therefore, the results discussed in the sections below are considered to be worst case 
(highest traffic noise emissions for a particular scenario) for the project. 

The noise modelling assumes noise barrier locations and dimensions based on existing barrier 
data for the 2016 and ‘without project’ scenarios. Barriers incorporated into the ‘with project’ 
scenario include the proposed design required to achieve compliance with project-specific noise 
objectives. Noise wall heights and locations used in the modelling are presented in the EES 
Map Book.  

Predicted noise levels were compared with the traffic noise objectives set for the project as set 
out in the box in section 13.2.1 for residential receptors (Category A receptors) and non-
residential noise sensitive receptors (Category B receptors). Similar to the VicRoads Traffic 
Noise Reduction Policy, the project noise objectives do not set noise levels at recreation and 
open space receptors or proposed future urban renewal areas. A detailed review of applicable 
noise assessment thresholds for the project is provided in Technical Report H Noise and 
vibration (surface). 

Where traffic noise levels from the project are predicted to exceed a project noise level, 
potential noise attenuation options to achieve the noise level would be required. 

Operational traffic noise objectives  

Project-specific traffic noise objectives have been adopted to provide a higher level of acoustic 
amenity at sensitive receptors than for a typical freeway upgrade project. These objectives set 
more stringent targets for the project design, including more stringent noise level targets for 
residential and non-residential sensitive receptors located adjacent to the West Gate Freeway.  

The traffic noise levels adopted for residential and non-residential receptors facing the traffic 
noise and adjacent to the freeway would be as follows: 

• No exceedance of 63 dB(A) L10(18hour) for residential buildings 

• No exceedance of 63 dB(A) L10(12hour) for non-residential buildings. 

In addition, for Category A and B buildings not adjacent to the freeway and located within 
100 metres of a freeway interchange on a local road, the objective would be no exceedance of 
the predicted level in 2031 that would have prevailed if the road upgrades had not occurred.  

The results of operational traffic noise modelling and comparison with the adopted noise levels 
for each noise catchment around the West Gate Freeway component are provided below, 
followed by a section that outlines mitigation and management measures. 
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Operational noise impacts by catchment 

Altona North noise catchment 

Operational traffic noise modelling results for receptors in the Altona North noise catchment are 
summarised in Table 13–12. The most highly impacted residential receptor locations, along with 
all other receptors types, are discussed in the sections following the table. Modelled traffic noise 
levels at residential receptors in the Altona North noise catchment in 2031 are shown in Figures 
13-5 to 13-7. 

Table 13–12 Predicted noise impacts for Altona North 

Receptor 
type Receptor location 

Noise Levels [L10(18hr), dB(A)] Difference [L10(18hr), dB(A)] 

Existing 
(2016) 

Without. 
Project (2031) 

With Project 
(2031) 

Existing vs. 
with Project 

Without project 
vs. with project 

Residential Between Knapp 
Street and 
Freemans Road 

64 64 63 -0.8 -1.7 

Freemans Road 65 66 63 -2.1 -3.0 

Irwin Avenue 65 66 63 -2.2 -3.0 

Paringa Road 65 65 62 -2.1 -3.0 

Beever St 67 68 63 -3.9 -4.7 

Michael Court 63 64 63 -0.1 -0.9 

Non-
residential 

Altona Memorial 
Park Chapel 61 63 65 3.5 1.5 

Bright Steps 
Kindergarten 55 56 55 0.3 -0.6 

Recreational 
and public 
open spaces 

WLJ Crofts Reserve 66 67 62 -3.6 -4.7 

A W Bond Reserve 55 56 54 -0.7 -1.7 

Development 
precinct Precinct 15 69 70 71 2.2 1.3 

 

Residential receptors 

Traffic noise from the West Gate Freeway component is anticipated to have a minor effect on 
residential receptors in Altona North, relative to the traffic noise likely to be experienced by 
these receptors in the absence of the West Gate Tunnel Project. The first row of homes along 
the West Gate Freeway in the Altona North catchment are predicted to meet the project noise 
levels (EPR reference NVP1) during operation of the project in 2031, with homes experiencing 
the same or a reduction in noise levels compared to the scenario if the project is not built.  

Minor increases and reductions for buildings further from the alignment can be expected 
throughout the Altona North component. For homes not meeting the traffic noise levels (EPR 
reference NVP1), attenuation options would be considered that may include off road reservation 
attenuation treatments. 
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Non-residential receptors 

Noise modelling results indicate that traffic noise levels at the Bright Steps Kindergarten are 
predicted to remain the same in 2031 as existing levels and comply with the traffic noise target 
(EPR reference NVP1). Noise mitigation has therefore not been considered in this location.  

Traffic noise levels are predicted to increase by 3.5 dB(A) at Altona Memorial Park Chapel in 2031 
with the project. Options to achieve the project noise level in this location would include off road 
reservation attenuation treatments to maintain amenity inside this facility (EPR reference NVP1).  

Recreational and open space receptors 

The noise modelling results indicate that traffic noise at WLJ Crofts Reserve would reduce by 3-
5 dB(A) from the existing conditions, improving the amenity for users of the reserve. Noise 
levels at the park are predicted to be approximately 62 dB(A) LA10(18-hour) as a result of the 
project.  

Traffic noise at A W Bond Reserve is predicted to reduce by 1dB(A), a minor improvement on 
existing conditions. 

Development precincts 

Without mitigation, noise levels during the project design year (2031) are predicted to be up to 
71 dB(A) without noise mitigation at the future building development within Precinct 15. Noise at 
this location is not predicted to increase by more than 2 dB(A) as a result of the project, when 
compared with the no project scenario. 

Noise barriers for the benefit of the Precinct 15 site would be the responsibility of the land 
developer and planning requirements would include conditions for suitable noise mitigation 
when redeveloping the site. The land developer would be required to demonstrate that 
acceptable noise levels specified in the planning requirements can be achieved at impacted 
locations, either by constructing adequate noise mitigation (such as noise barriers) within the 
Precinct 15 property envelope or by providing acoustic building treatments. 

The design provides a significant benefit to the future development of the precinct with the new 
open space between the freeway and Precinct 15 providing a setback for future homes from the 
traffic noise. In addition, to meet the project noise objective for existing dwellings on New Street, 
a noise barrier constructed along part of the new open space (where there is currently no noise 
attenuation) would contribute to attenuation for future dwellings at Precinct 15. 
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Brooklyn noise catchment 

Operational traffic noise modelling results for receptors in the Brooklyn noise catchment are 
summarised in Table 13–13. The most highly impacted residential receptor locations, along with 
all other receptors types, are discussed in the sections following the table. Modelled traffic noise 
levels at residential receptors in the Brooklyn noise catchment in 2031 are shown in Figures 
13-5 to 13-7. 

Table 13–13 Predicted noise impacts for Brooklyn 

Receptor 
type Receptor location 

Noise Levels [L10(18hr), dB(A)] Difference [L10(18hr), dB(A)] 

Existing 
(2016) 

Without. 
Project 
(2031) 

With 
Project 
(2031) 

Existing vs. 
with 

Project 

Without 
project vs. 
with project 

Residential Carlsson Court 68 69 65 -2.7 -3.7 

Waites Court 65 67 62 -3.1 -4.2 

Primula Avenue North 
between Waites Street 
and Millers Road 

66 67 66 -0.3 -1.4 

Primula Avenue South 
between Waites Street 
and Millers Road off ramp 

66 67 62 -3.5 -4.6 

Non-
residential 

Brooklyn Community Hall, 
and Frances Sullivan 
Preschool 

59 60 58 -0.7 -1.8 

Zion Church 57 59 59 2.1 -0.1 

Annunciation Primary 
School 

56 58 55 -0.1 -2.2 

Recreational 
and public 
open spaces 

D N Duane Reserve 58 59 57 -1.3 -2.3 

 

Residential receptors 

Modelling indicates the traffic noise associated with the operation of the West Gate Freeway is 
predicted to reduce by 1 to 4 dB(A) compared to existing traffic noise levels for a majority of the 
first row of building receptors as a result of the project noise barrier upgrades. Minor increases 
and reductions for buildings further from the alignment are predicted throughout Brooklyn. 
Further reductions can be observed when noise levels in 2031 are compared to the situation if 
the project did not proceed. The amenity of the residents adjacent to the upgraded freeway is 
expected to improve as a result of the project road upgrades. 

Minor increases in noise level around the Millers Road on and off ramps have been noted. 
For residences not meeting the project traffic noise levels (EPR reference NVP1), attenuation 
options would be considered: for example, off road reservation attenuation treatments.  
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Non-residential receptors 

Noise modelling results indicate that the West Gate Freeway component would not alter traffic 
noise levels at non-residential noise sensitive receptors by more than 2 dB(A). 
The Annunciation Primary School is expected to have no change to traffic noise level in 2031 
with the project compared to existing and remain below 63 dB(A). Noise levels at the Brooklyn 
Community Hall/Frances Sullivan Preschool and the Brooklyn Tennis Club are predicted to 
reduce as a result of the project; therefore, the impact is considered positive. Noise levels at the 
Zion Church are expected to increase by approximately 2 dB(A), but would remain below 60 
dB(A) – similar in noise level to the situation that the project did not proceed.  

The project would not result in an exceedance of the project noise level at any of these 
receptors (EPR reference NVP1). 

Recreation and public open space receptors 

The modelling results demonstrate that there would be a minor reduction in road traffic noise of 
1dB(A) at the DN Duane Reserve in 2031 as a result of the project. 
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Figure 13-5 Modelled road traffic noise at residential receptors (Category A) in Brooklyn and Altona North in 2031 (with the project)  
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Figure 13-6 Modelled road traffic noise at residential receptors (Category A) in Brooklyn, Altona North, Yarraville and South Kingsville in 2031 (with the project)  
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Figure 13-7 Modelled road traffic noise at residential receptors (Category A) in Yarraville, South Kingsville and Spotswood in 2031 (with the project) 
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Spotswood/South Kingsville noise catchment 

Operational traffic noise modelling results for receptors in the Spotswood/South Kingsville noise 
catchment are summarised in Table 13–14. The most highly impacted residential receptor 
locations, and other receptors types, are discussed in the sections following the table. 
Modelled traffic noise levels at residential receptors in the Spotswood/South Kingsville noise 
catchment in 2031 are shown in Figures 13-5 to 13-7. 

Table 13–14 Predicted noise impacts for Spotswood/ South Kingsville 

Receptor type Receptor location 

Noise Levels [L10(18hr), dB(A)] 
Difference 

[L10(18hr), dB(A)] 

Existing 
(2016) 

Without 
Project 
(2031) 

With 
Project 
(2031) 

Existing vs. 
with 

Project 

Without 
project 
vs. with 
project 

Residential Watson Street, South 
Kingsville 

62 65 63 1.0 -2.6 

Strong Street, Spotswood 63 65 61 -2.6 -3.7 

Ferguson Street, Spotswood 67 68 62 -5.0 -5.9 

Hick/Vernier Street, 
Spotswood 

66 69 63 -3.0 -5.9 

Cullen Court, Spotswood 66 67 63 -3.0 -4.7 

The Avenue, Spotswood 66 67 63 -3.0 -4.4 

Hope Street, Spotswood 66 67 64 -2.1 -3.2 

Hudsons Road, Spotswood 57 58 57 0.3 -0.8 

Non-
residential 

Emma McLean Kindergarten 62 63 61 -0.6 -1.9 

Kingdom Hall of Jehovah's 
Witnesses 

58 59 56 -1.8 -3.0 

Spotswood RSL 64 65 62 -2.0 -3.4 

Recreational 
and public 
open spaces 

Donald McLean Reserve 67 68 62 -4.5 -5.5 

Westgate Golf Course South 
of West Gate Freeway 

67 68 63 -4.3 -5.4 

 

Residential receptors 

Modelling indicates that the majority of homes along the West Gate Freeway would experience a 
reduction in traffic noise of more than 2 dB(A) in 2031.  

Minor increases (2 dB(A)) in noise levels are predicted for buildings further back from 
the alignment. 

Further reductions can be observed when 2031 noise levels are compared to the situation if the 
project did not proceed. This comparison shows that the amenity of the residents adjacent to 
the upgraded freeway is expected to improve as a result of the project road upgrades. 

Minor increases in noise levels are predicted around the Williamstown Road on-ramp.  

For residences not meeting the project traffic noise levels (EPR reference NVP1), attenuation 
options would be considered, for example off road reservation attenuation treatments.  
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Non-residential receptors 

For most non-residential noise sensitive receptors, noise levels in 2031 are predicted to reduce 
by more than 2-3dB(A) as a result of the project. This outcome can be attributed to the inclusion 
of new noise barriers along the West Gate Freeway and Williamstown Road off-ramp. 
The inclusion of noise mitigation is considered to be a positive outcome for Emma McLean 
Kindergarten, Kingdom Hall of Jehovah's Witnesses, and Spotswood RSL.  

Traffic noise from the Hyde Street ramps is predicted to be approximately 10 dB lower than the 
contribution from the West Gate Freeway for the design year. This is due to traffic volumes 
being much lower on the ramps compared to the freeway. As such, noise mitigation has not 
been adopted for the Hyde Street ramps. 

Note that the grading of the Hyde Street ramps is not expected to require the use of engine 
brakes during typical traffic conditions. 

Recreation and open space receptors 

Noise levels at Donald McLean Reserve and Westgate Golf Course South are predicted to see 
a significant reduction in traffic noise of 4-5dB(A) due to the proposed noise barriers along the 
West Gate Freeway east of Williamstown Road. 

Users of the reserve would be expected to experience an improvement in amenity due to 
reduced traffic noise. A reduction in noise level at this location would address concerns raised 
by the local community regarding the current noise at this recreational space. 

Vehicles using Melbourne Road are likely to be the dominant noise source at the western extent 
of the reserve in 2031.  

Yarraville noise catchment  

Operational traffic noise modelling results for receptors in the Yarraville noise catchment are 
summarised in Table 13–15. The most impacted residential receptor locations, along with other 
receptors types, are discussed in the sections following the table. Modelled traffic noise levels at 
residential receptors in the Yarraville noise catchment in 2031 are shown in Figures 13-5 to 13-7. 

Table 13–15 Predicted noise impacts for Yarraville 

Receptor type Receptor location 

Noise Levels 
[L10(18hr), dB(A)] 

Difference 
[L10(18hr), dB(A)] 

Existing 
(2016) 

Without. 
Project 
(2031) 

With 
Project 
(2031) 

Existing vs. 
with 

Project 

Without 
project vs. 
with project 

Residential Fogarty Avenue between 
the Footscray Hockey Club 
and Wembley Avenue 

71 67 62 -9.0 -4.6 

Fogarty Avenue between 
Wembley Avenue and 
Highgate Street 

65 68 64 -1.2 -4.2 

Fogarty Avenue between 
Highgate and The 
Boulevard 

66 69 63 -2.4 -5.8 

Eirene/Bena Street 71 73 64 -6.5 -9.1 
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Receptor type Receptor location 

Noise Levels 
[L10(18hr), dB(A)] 

Difference 
[L10(18hr), dB(A)] 

Existing 
(2016) 

Without. 
Project 
(2031) 

With 
Project 
(2031) 

Existing vs. 
with 

Project 

Without 
project vs. 
with project 

Recreational 
and public 
open spaces 

Footscray Hockey Club / 
McIvor Reserve 

67 68 63 -3.7 -4.9 

West Gate Golf 
Club/Anderson Reserve 

66 67 69 2.6 1.6 

Stony Creek Reserve - 
Hyde Street 

60 61 62 2.0 1.0 

Development 
precinct 

Bradmill 66 67 70 3.6 2.8 

 

Residential receptors 

Traffic noise from the West Gate Freeway component is predicted to significantly reduce by 7-9 
dB(A) at the majority of houses located adjacent to Fogarty Avenue and Bena Street, due to 
noise barrier upgrades. 

Further reductions can be observed when 2031 noise levels are compared to the situation if the 
project did not proceed. This comparison shows that the amenity of the residents adjacent to 
the upgraded freeway is expected to improve from existing conditions as a result of the project 
road upgrades. 

Traffic noise levels in 2031 are predicted to be similar to the ‘without project’ situation for the 
receptors located to the east of Williamstown Road. Any traffic noise level increase in this area 
as a result of the project is considered to have a negligible impact on human amenity. 

Modelling predicts minor increases in noise level around the Williamstown Road off-ramp. 
For residences not meeting the project traffic noise levels (EPR reference NVP1), attenuation 
options would be considered, for example off road reservation attenuation treatments.  

Recreation and open space receptors 

Operation of the West Gate Freeway component is predicted to reduce traffic noise levels in 
McIvor Reserve by 4 dB(A) in 2031, compared to the ‘without project’ scenario. Noise level 
reductions would be achieved in this location through the increase in length and height of the 
existing noise barrier along Fogarty Avenue to protect the adjacent residential dwellings 
between Wembley Avenue and the hockey club. 

Minor increases in traffic noise are predicted at the Westgate Golf Course (1dB(A)) and Hyde 
Street Reserve (1dB(A)) in 2031 compared to the ‘without project’ scenario. The consequence 
of this increase and overall noise exposure is considered to be minor and is not expected to 
reduce the amenity of the reserve users. 

A significant reduction in traffic noise (up to 4dB(A)) to the north of the Westgate Golf Course 
is predicted due to the redistribution of heavy vehicles from Francis Street onto the West Gate 
Tunnel Project. 
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Development precincts 

The Bradmill site is a 26 hectare parcel of former industrial land located to the north of the West 
Gate Freeway at Yarraville. The site is bounded to the north by Francis Street, to the east by 
McIvor Reserve and to the west by the Newport Freight Railway Line. The rezoning of land 
within the Bradmill site was approved in 2011 to facilitate the development of a residential 
estate and Neighbourhood Activity Centre.  

The Planning Scheme for development of the site requires land developers to provide noise 
mitigation to achieve a set noise threshold. Traffic noise levels in the absence of the West Gate 
Tunnel Project are predicted to be 67 dB(A) LA10(18-hour) on the southern corner of the site 
adjacent to the existing warehouse building if no noise mitigation is provided. It is predicted that 
noise levels at potential residential buildings would be 70 dB(A) LA10(18-hour) at 2031 with the 
project. 

Development applications would be reviewed by council for compliance with noise mitigation 
requirements, which the Planning Scheme requires developers to achieve. 

Parallel routes assessment 

Noise levels along parallel routes to the project arising from the redistribution of traffic on the 
network have been assessed. The modelled change in traffic volumes as a result of the project 
are set out in Technical Report A Transport.  

The alternate and efficient routes provided by the West Gate Tunnel Project would create an 
opportunity to implement new truck bans and curfews to assist in removing trucks from 
residential streets. The tunnels would enable non placarded trucks to be removed from Francis 
Street, Somerville Road, Buckley Street and Moore Street; and the Hyde Street ramps would 
allow tanker trucks to be removed from Francis Street. A significant reduction of between 2 to 5 
dB(A) are predicted for these roads. This reduction is expected to lower the level of annoyance 
experienced at residencies adjacent to these roads due to the decrease in heavy vehicle traffic 
on these roads. 

Noise levels are predicted to reduce by 1-2 dB(A) on certain parallel routes throughout the West 
Gate Freeway component (Figure 13-8). Some routes are predicted to experience a noise 
increase of up to 1dB(A), which is considered to be indiscernible. Increases above 2 dB(A) as a 
result of the project are predicted at: 

• Simcock Avenue (Between Booker Street and Stephen Street) 

• Millers Road (North of West Gate Freeway) 

• Hyde Street (Between West Gate Freeway and Francis Street). 

Traffic noise increases on Simcock Avenue are unlikely to impact sensitive receptors as the 
closest residencies are located over 300 metres away. However a number of residential 
buildings north of the West Gate Freeway are located on Millers Road and Hyde Street. 
Noise emissions from these roads are predicted to increase as a result of changed traffic 
volumes, particularly the increase in the number of heavy vehicles. Residents adjacent to these 
roads may experience increased annoyance as a result of the increased noise levels. 

Noise mitigation would be provided for dwellings within 100 metres of the freeway on roads 
interchanging with the freeway to the level that would have occurred had the project not 
occurred (EPR reference NVP1). 
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Figure 13-8 Changes in road traffic noise – West Gate Freeway component 
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Mitigation and management 

Traffic noise along the West Gate Freeway would be controlled by construction of noise barriers 
along most of the freeway.  

The replacement of existing noise barriers along the West Gate Freeway between Grieve 
Parade and Williamstown Road has been included within the scope of the project. Replacement 
noise barriers and low noise road surfacing along the West Gate Freeway are designed to 
control predicted road traffic noise for the design year of the project (2031) to 63 dB(A) L10(18-hour) 
for residential receptors. These mitigation measures would provide significant noise protection 
and have been incorporated into the modelling and discussion of impacts in the sections above.  

Building treatments may be provided to a limited number of residential and non-residential 
buildings where project traffic noise objectives cannot be practically achieved with noise barriers 
or quiet road surfacing.  

Consistent with the approach outlined in VicRoads Traffic Noise Reduction Policy, monitoring of 
traffic noise levels would be undertaken after project construction to confirm compliance with the 
EPRs (EPR reference NVP2). In the event of any exceedances of the noise levels set in the 
EPRs, noise mitigation measures would be reviewed and refined to achieve the levels set in the 
EPRs. Where practicable, this may include design and configuration of noise barriers and the 
application of appropriate pavement types. Possible architectural treatments (such as double 
glazing) may also be considered at affected properties should operational monitoring indicate 
this is an appropriate option. Building treatments would be assessed on an individual case by 
case basis in consultation with the affected landowner. 

With the significant mitigation offered by the project to achieve the project noise objective, the 
residual risk of operational traffic noise disturbance would be low.  

13.2.7 Conclusion 
The West Gate Freeway component would be located in a highly developed urban environment 
characterised by a noise environment that is already subject to significant existing traffic and 
industrial noise. Noise from the West Gate Freeway and other major roads already exceeds the 
project noise levels in some areas. 

However, the nature of construction activities and the proximity of surrounding receptors would 
mean that elevated construction noise would be unavoidable at certain times. The project would 
endeavour to limit noise increases through the application of good practice construction noise 
management measures, for example scheduling of noisy activities, programming of respite 
periods, careful selection of plant and equipment, and installation of temporary noise 
barriers/hoardings where practicable to do so.  

Construction activities would be carried out during standard construction hours where possible; 
however, for traffic management and safety reasons, some works during the evening and night 
would be unavoidable. Works outside of standard construction hours would be scheduled to 
balance the need to minimise the duration of the construction period with the need to minimise 
impacts on local receptors.  

Construction noise and vibration objectives have been set for the project based on recognised 
standards and guidelines. A Construction Noise and Vibration Management Plan (CNVMP) 
would be developed and implemented to achieve the noise and vibration objectives and 
minimise and manage construction noise and vibration impacts (EPR reference NVP3). 
The CNVMP would incorporate processes for regular communication with potentially affected 
receptors and local communities. 
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Due to the project-specific traffic noise objectives and mitigation measures such as noise 
barriers and low noise pavements, operational traffic noise from the West Gate Freeway 
component is anticipated to reduce at the majority of residential and non-residential receptors 
adjacent to the freeway when compared to existing traffic noise levels. Further reductions can 
be observed when predicted 2031 noise levels are compared to the scenario if the project did 
not proceed. 

Residential and non-residential buildings not meeting the traffic noise levels in accordance with 
the EPRs (EPR reference NVP1) would be attenuated through appropriate measures such as 
off road reservation attenuation treatments to achieve the project’s noise objectives.  

Traffic noise impacts on recreational and open space areas would be greatly reduced for the 
majority of reserves along the West Gate Freeway relative to a ‘without project’ scenario and 
are generally expected to result in a net improvement of acoustic amenity for users of 
these areas.  

The introduction of the Hyde Street ramps is not predicted to contribute to the overall noise 
levels at sensitive receptors. 

Noise levels on parallel traffic routes to the West Gate Tunnel Project are predicted to increase 
in some locations such as Millers Road. The project would result in the redistribution of traffic 
away from some surface roads, which would contribute to a reduction in traffic noise along 
some existing roads. For example, reductions of up to 1 dB(A) are predicted for traffic noise on 
Geelong Road. 

Noise monitoring would be undertaken after construction of the project is completed to confirm 
compliance with the project-specific noise objectives (EPR reference NVP2). In the event of any 
exceedances of the noise levels set in the EPRs, mitigation measures would be reviewed and 
refined to achieve the required noise levels. 

The West Gate Freeway component would improve acoustic amenity for the majority of 
residential and non-residential sensitive receptors near to the West Gate Tunnel Project due to 
the project design incorporating improvements to noise mitigation, including lengthening and 
realigning existing noise barriers and using low noise road surfaces. Overall, with the 
implementation of the EPRs the West Gate Freeway component of the project would be 
consistent with the evaluation objective set out in the EES scoping requirements to minimise 
adverse noise and vibration effects on sensitive receptors. 

13.3 Vibration and regenerated noise (tunnels) 
The study of vibration and regenerated noise was confined to consideration of potential impacts 
associated with the West Gate Tunnel Project tunnels; in particular, construction of the tunnels. 
Refer to Chapter 20 in Volume 3 Tunnels for the findings of the assessment of vibration and 
regenerated noise. 
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13.4 Human health 
A human health risk assessment has been prepared and is provided in Technical Report J 
Human health. This section summarises the relevant outcomes of the assessment for 
key impacts.  

Many health effects are influenced by a number of factors, and are often associated with a 
degree of uncertainty driven by the complexity of health conditions. A health risk assessment 
can assist in understanding the implications of major projects such as the West Gate Tunnel 
Project. A health risk assessment is different from the impact assessments applied to other 
issues (such as traffic, air quality and noise) because it takes into account the likelihood of a 
health outcome, which may or may not eventuate based on a complex mix of factors. 

13.4.1 Overview 
The West Gate Tunnel Project is set in a highly urbanised area that includes long-established 
and diverse neighbourhoods and communities, shopping and commercial centres, industrial 
areas, parks and reserves, and community and recreational facilities. This urbanised setting 
influences the nature and extent of the impacts likely to be generated by the project.  

The health risk assessment was undertaken to evaluate how the project may impact or benefit 
the health and wellbeing of the local community. The assessment has focussed on proposed 
changes in traffic, air quality, noise and social assets and the interaction with the existing health 
conditions in the project area.  

The project largely involves the redistribution of traffic, and hence the redistribution of air 
emissions and noise compared to the no project scenario. The overall health impact on the 
community as a whole is therefore not expected to vary significantly; however, this assessment 
also considered the change in risk in more specific locations to determine the magnitude of the 
redistribution of air emissions and noise, and identify where these changes result in potential 
health impacts that would warrant the implementation of additional mitigation measures. 

This assessment follows the risk-based approach in accordance with the relevant guidelines for 
health impact assessment. It uses information from the air quality, noise and vibration and 
social impact assessments to assess the human health impacts as a result of the construction 
and operation of the West Gate Tunnel Project. Each of these studies contains a number of 
conservative assumptions, hence the health impact assessment based on these studies 
represents a conservative assessment.  

Construction works have the potential to impact human health due to changes to air quality and 
noise. The generation of dust, emissions from diesel fuelled vehicles and plant and odorous 
emissions have the potential to cause health issues for communities. A number of residential 
properties have been identified in proximity to proposed work sites, where noise may impact 
health by causing sleep disturbance, annoyance, difficulty in hearing and having a conversation 
or impacts to cardiovascular health.  

Health impacts due to noise air emissions may also occur during the operation phase due to 
changes in traffic volume and distribution. The project will generate changes in the community 
to traffic, access to facilities and safety on local roads, which has the potential to increase 
anxiety and stress for local residents.  
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13.4.2 EES evaluation objective 
The scoping requirements for the EES include the following evaluation objectives for 
human health: 

• Health, amenity and environmental quality – to minimise adverse air quality, noise and 
vibration effects on the health and amenity of nearby residents, local communities and road 
users during both construction and operation of the project. 

Consistent with this evaluation objective, the assessment of health impacts for the West Gate 
Freeway component has placed a particular focus on the potential impacts to the health of the 
local community from changes in air quality, noise and vibration and associated social changes 
related to the project. This section should therefore be read in conjunction with other relevant 
impact assessment sections including air quality (section 13.1), noise and vibration (section 
13.2), social (section 14.2) and transport (Chapter 11). 

13.4.3 Impact assessment methodology 
The human health risk assessment in Technical Report J Human health provides full details of 
the health risk assessment methodology, which included: 

• Completing an initial desktop review of available data and information sourced through other 
technical studies and literature reviews 

• Engaging with relevant regulatory and other stakeholders 

• Evaluating the potential health impacts from changes in traffic, air quality, noise and 
vibration and social characteristics 

• Conducting a risk assessment consistent with the process detailed in Chapter 4 
Environmental Effects Statement assessment framework to identify priority risks to human 
health during construction and operation of the project where relevant, identifying EPRs to 
mitigate and manage potential impacts 

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

The human health risk assessment has applied guidelines and criteria from local and 
international policy and standards such as local planning schemes, council plans, the National 
Environment Protection Measure (NEPM), enHealth guidelines, EPA Victoria guidelines, World 
Health Organisation (WHO) guidelines, EU Air Quality Standards and the US EPA. 
Key legislation and policy which guided the impact assessments has been detailed in 
Attachment I Legislation and policy. Full details of these guidelines are provided in Technical 
Report J Human health. 

Using these standards, for some pollutants the assessment has involved comparing predicted 
impacts against health based guidelines, relevant to short and long-term exposures within the 
community. For other pollutants and exposures to noise there are no thresholds above which 
health effects may be of concern, hence the calculation has considered an incremental risk (or 
chance) of the health effects occurring for an individual as well as the population incidence, that 
is, the change in the number of cases of specific health measures in the whole community. 
For this assessment, it is necessary to determine what levels of risk can be considered to be 
unacceptable (that is, too high such that additional mitigation is required) and levels that may be 
tolerable/acceptable in the community and those that would be negligible.  
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For the West Gate Tunnel Project, the following individual risk levels were applied: 

• Negligible risk – less than one in one million chance (< 1 x 10-6) of a particular health effect 
occurring as a result of the project 

• Acceptable/tolerable risk – greater than one in one million chance (> 1 x 10-6) but less than 
one in ten thousand chance (< 1 x 10-4) of a particular health effect occurring as a result of 
the project 

• Unacceptable risk – greater than one in ten thousand chance (> 1 x 10-4) of a particular 
health effect occurring as a result of the project. 

In the context of human health risks, 10-6 is a shorthand description for an increased chance of 
one in a million of developing a specific adverse health effect due to exposure (over a lifetime or 
a shorter duration as relevant for particulate matter). The number 10-5 represents 1 chance in 
100,000, and so on.  

An individual risk is considered unacceptable for this project when in excess of 10-4 and where 
this is predicted, the implementation of additional mitigation measures is considered appropriate 
to reduce exposures. 

Between increased risk levels considered negligible (10-6) and unacceptable (10-4) lie risks that 
may be considered to be tolerable or even acceptable. Tolerable risks are those that can be 
tolerated (and where the best available, and most appropriate, technology has been 
implemented to minimise exposure) in order to realise some benefit.  

The above risk levels are also considered in the context of the total population incidence. 
The focus of the assessment is to look at the predicted change in various health scenarios for 
people living in the local government areas of the West Gate Freeway component. Where the 
project does not result in any measurable change in the health of the community then health 
impacts are considered to be negligible. If there is the potential for a measurable change in the 
health of the community, then additional mitigation measures may be required. 

13.4.4 Existing conditions 
The assessment of human health impacts requires an understanding of the demographics and 
health indicators of the population being impacted, as well as recognising current air quality and 
noise conditions. These existing conditions are summarised in the following sections. 

Demographics 
The suburbs surrounding the project area generally comprise a combination of residential and 
industrial land use areas. The population is characterised by a mix of residents, workers and 
young people attending schools, day care and recreational facilities. Demographic data for the 
population in the area around the West Gate Freeway are generally consistent with the 
populations in the broader Maribyrnong and Hobsons Bay local government areas. 

In Altona North, there is a higher percentage of older people (aged 65 years and older) and a 
lower percentage of working aged people. This is in contrast to the other suburbs around the 
West Gate Freeway component which generally have a higher proportion of working aged 
people (20-64 years) when compared with the Greater Melbourne area and Victoria.  

The population in Laverton North differs more significantly, primarily due to the small population 
living in this suburb. The suburb largely comprises commercial/industrial areas with few 
residential homes, and as a result there are a low percentage of children present.  
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The suburbs of Laverton North, Altona North and Brooklyn are considered to be socio-
economically disadvantaged. These suburbs are characterised by lower household incomes 
and higher levels of unemployment when compared with surrounding suburbs, the Greater 
Melbourne area and Victoria. 

Further information on demographics in this component is provided in section 14.2 Social of 
this Volume.  

Health indicators 
A review of the available health data for the relevant local government areas around the project 
area indicates the following: 

In relation to the prevalence of chronic diseases (refer to Figure 13–9): 

• The rates of stroke and cancer within the Maribyrnong, Hobsons Bay and Melbourne 
local government areas are not statistically different from the overall prevalence 
throughout Victoria 

• The rate of heart disease in the Maribyrnong local government area is statistically lower 
than in Victoria 

• The rates of asthma in adults within the Maribyrnong, Hobsons Bay and Melbourne 
local government areas are not statistically different from the overall prevalence 
throughout Victoria 

• The rates of depression and anxiety, and the rate at which individuals sought 
professional help for mental health problems within the Maribyrnong, Hobsons Bay and 
Melbourne local government areas are not statistically different from the overall prevalence 
throughout Victoria 

• The prevalence of hypertension is slightly above the rates reported for Victoria; however, 
the prevalence of hypertension in Maribyrnong and Melbourne are considerably below the 
Victorian average. 

In relation to avoidable mortality causes (refer to Figure 13–10): 

• The rate of mortality from lung cancer and respiratory system disease in the Melbourne local 
government area is statistically lower than the rate in Victoria 

• The rate of circulatory system diseases is statistically higher in the Maribyrnong local 
government area when compared with Victoria. The rates reported in Hobsons Bay and 
Melbourne local government areas is not statistically different from the rate in Victoria 

• The rate of avoidable deaths in the Melbourne local government area is statistically lower 
than the rate for Victoria. The rate reported in the Maribyrnong local government area is 
statistically higher than the rate for Victoria. 

In relation to hospitalisations (refer to Figure 13–11): 

• The rate of hospitalisations for respiratory system diseases within the Maribyrnong, 
Hobsons Bay and Melbourne local government areas are statistically lower than the rate 
in Victoria 

• Hospital admissions for cancer and circulatory system diseases in the Maribyrnong and 
Melbourne local government areas are statistically lower than the rate in Victoria. The rate is 
not statistically different for the Hobsons Bay local government area. 
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Air quality 
Existing air quality conditions around the West Gate Freeway component are outlined in section 
13.1 and Technical Report G Air quality. Monitoring data indicates that existing air quality is 
good, and typical of conditions in major Australian cities. Air quality complies with applicable 
ambient air quality goals for carbon monoxide (CO) and nitrogen dioxide (NO2). 
Concentrations of particulate matter, measured as PM10 and PM2.5, occasionally exceed 
ambient air quality goals. However, the majority of these exceedances are the result of 
exceptional conditions, including bushfires, planned hazard reduction burning and dust storms. 

Noise and vibration 
Existing noise conditions around the West Gate Freeway component are outlined in section 
13.2 and Technical Report H Noise and vibration (surface). Noise monitoring carried out for the 
project indicates that existing noise levels around the West Gate Freeway are typical of urban 
areas. For receptors close to the existing West Gate Freeway, major roads including 
Williamstown Road and roads trafficked by a significant proportion of heavy vehicles (including 
Francis Street and Somerville Road), local noise conditions are dominated by traffic noise. 
In some cases, the most affected residential receptors adjacent to the West Gate Freeway and 
other major roads already experience traffic noise in excess of 63 dB(A) (LA10(18-hour)) with some 
existing residences experiencing up to 71 dB(A). Other noise-sensitive receptors, including 
schools and community centres are generally located further away from the freeway and major 
roads, and are less affected by elevated traffic noise levels. 
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Figure 13–9 Summary of selected chronic disease rates in local government areas around the project compared with Victoria (2011-2012) 
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Figure 13–10 Summary of selected avoidable mortality rates (ages 0 to 74 years) in local government areas around the project compared with Victoria (2009-
2013) 
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Figure 13–11 Summary of selected hospitalisation rates in local government areas around the project compared with Victoria (2009-2013) 
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13.4.5 Construction impact assessment 
Key impacts identified for the construction phase of the West Gate Freeway component in 
relation to human health are outlined in the table below: 

Table 13–16 Risk table – Operation 

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

Initial risk 
rating  

Residual 
risk rating 

HR1 Construction of the 
West Gate 
Freeway 
component 

Air emissions (from plant or 
mobilisation) associated with 
construction activities resulting in health 
effects 

R Medium Medium 

HR2 Construction of the 
West Gate 
Freeway 
component 

Noise and vibration emissions from 
construction activities resulting in health 
effects 

R Medium Medium 

HR3 Construction of the 
West Gate 
Freeway 
component 

Changes within the community, such as 
the altered access or connectivity to/ 
between recreational areas and 
community facilities and active transport 
infrastructure resulting in potential 
implications to public safety and the 
wellbeing of individuals during 
construction 

R Medium Medium 

 

Air emissions from plant and equipment, or surface 
disturbance (risk HR1) 
Degradation of air quality as a result of construction activities may impact health as works can 
cause dust, diesel emissions, and odour. Impacts to air quality would only occur over limited 
time periods and would be localised to areas around work sites.  

Air quality degradation can affect health. Deposition of larger dust particles does not directly 
impact on health; however, the deposition of dust is a nuisance and can increase levels of 
stress and anxiety. Odours can also pose a nuisance and if noxious can make people 
feel unwell. 

The primary area for storage of spoil stockpiles would be in a large purpose built shed at 221 
Whitehall Street, Yarraville. This containment facility is located in an industrial area and would 
have substantial control of dust and odour. 

Any impacts from air emissions associated with the above would be further mitigated through 
the implementation of EPRs, as outlined in section 13.1 (Air Quality). Construction activities 
would comply with EPA Victoria’s publication Environmental Guidelines for Major Construction 
Sites to a standard which would not prejudice the health and amenity of nearby residents, open 
spaces and community facilities. These guidelines are required to be followed for any major 
construction project in Victoria. An air quality management and monitoring plan would be 
developed as part of the CEMP, including controlling emissions from dust and construction 
vehicles (EPR AQ6).  
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The following three categories of dust management measures would be included in the CEMP: 

• Engineering controls – for example dust extraction and filtration systems 

• Project planning controls – for example locations of stockpiles, scheduling known dust 
generating activities during favourable meteorological conditions 

• Operational controls – for example wetting of stockpiles and unsealed roads. 

Dust management is typical of all major construction projects and where EPRs are implemented 
to effectively manage air quality impacts, health effects would be minimised and have a medium 
residual risk.  

Noise and vibration emissions (risk HR2) 
Sound is a natural phenomenon that only becomes noise when it has some undesirable effect 
on people. Unlike chemical pollution, noise energy does not accumulate either in the body or in 
the environment but it can have both short-term and long-term adverse effects on people. 
Potential health effects include: 

• Sleep disturbance (sleep fragmentation that can affect psychomotor performance, memory 
consolidation, creativity, risk-taking behaviour and risk of accidents) 

• Annoyance 

• Hearing impairment 

• Interference with speech and other daily activities 

• Children’s school performance (through effects on memory and concentration) 

• Cardiovascular health. 

Impacts to human health could result from loud construction activities, especially where these 
activities are adjacent to residential properties. The majority of the proposed works associated 
with the West Gate Freeway component would be located within the existing road reserve. 
The construction stage within the component has the potential to expose nearby sensitive 
receptors to high noise levels for extended periods of time (longer than two or three days).  

For residential receptors: 

• Maximum noise levels predicted from the widening of the West Gate Freeway and 
installation of acoustic barriers may be up to 85 dB(A) due to equipment associated with the 
demolition of existing structures, earthworks and road proofing. While the total duration of 
these works is estimated at six to nine months, the works will progress along the West Gate 
Freeway, and the overall impact at any particular receptor would be limited due to the 
progression of the works. 

• Maximum noise levels predicted due to the operation of site compounds adjacent to the 
West Gate Freeway may be up to 63 dB (A) at Brooklyn and Yarraville receptors, where the 
site compounds are located close to residential properties. These site activities would be 
carried out for the duration of the West Gate Freeway portion of the works. 

• Maximum noise levels predicted due to bridge and ramp installation/upgrade works may be 
up to 79 dB(A), due to associated site preparation works – pilling is to be a bored pile type 
and is therefore less significant than impact pilling. Three months is allocated to such works, 
although the duration of works for any one bridge or ramp would be less. 
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• Maximum noise levels predicted due to the relocation of high-voltage towers may be up to 
78 dB(A) at Altona North and Brooklyn receptors, due mostly to the operation of excavators 
with jackhammer tips, where towers are located close to residential properties. While the 
total duration of these works is estimated at six months, the duration of works for any one 
tower would be less.  

Community buildings would also be impacted, though to a lesser extent, as none of these 
facilities joins the West Gate Freeway. Open recreational areas at WLJ Crofts Reserve and 
Donald McLean reserve are also predicted to be exposed to construction noise levels greater 
than the noise objectives for the West Gate Freeway upgrade works, while the West Gate Golf 
Course is likely to be impacted mostly by the installation of the Hyde Street ramps.  

Construction noise objectives have been established to minimise noise impacts on the 
community. Even where noise objectives are met, construction noise may be annoying for 
certain individuals. Noise levels may exceed the construction noise objectives from time to time 
during certain activities. In these instances, management action would be taken to address the 
impacts of construction noise as appropriate under a Construction Noise and Vibration 
Management Plan (CNVMP). For example, construction working hours would be restricted to 
avoid sensitive periods and to minimise impacts to road users and local residents. Night time 
work is likely to be required on the West Gate Freeway to ensure the road maintains capacity at 
peak times throughout construction.  

Vibration from construction activities also has the potential to cause annoyance or sleep 
disturbance and hence adverse health outcomes in the same way as airborne noise. 
Vibration may be perceptible at some locations, specifically residential properties within 100m of 
the works from Altona North to Yarraville and Spotswood. Mitigation measures would be 
implemented where necessary to minimise the impact of vibration during these works.  

To minimise the health impacts from construction noise and vibration, a CNVMP would be 
developed, which would meet the construction noise and vibration objectives including those set 
out in EPA Victoria publication Environmental Guidelines for Major Construction Sites and 
Australian Standard 2436 2010 Guide to Noise Control on Construction, Maintenance and 
Demolition Sites (EPR reference NVP3). The CNVMP would be informed by monitoring and 
modelling undertaken by a suitably qualified acoustic vibration consultant prior to construction 
works and would include (but not be limited to): 

• Identification of sensitive receptors potentially impacted by the construction stage of 
the project 

• Identification of the scheduling, duration, activities and equipment with the potential to 
generate airborne noise or surface vibration impacts at the identified sensitive receptors 

• Implementation of construction noise and surface vibration limits 

• Updated noise and vibration modelling of the noise and vibration impacts  

• Noise and vibration monitoring commitments and response protocols for managing noise 
complaints and remedial action  

• Detail of practicable measures adopted to manage noise and surface vibration impacts that 
exceed the objectives set out in the above documents 

• Details of the communication plan to be adopted throughout construction. 

A Communications and Community Engagement Plan (CCEP) would also be developed and 
implemented to notify and engage with stakeholders that may be affected by construction 
activities (EPR reference SP2).  
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While these construction activities are common across projects of this nature, even with the 
implementation of EPRs it is expected that some individuals in the community may still find 
construction noise annoying at times and a complaints management system would be 
implemented to ensure a process was available for the recording, management and resolution 
of any complaints (EPR reference EMP4).  

Due to the potential for annoyance to some community members within close vicinity of the 
West Gate Freeway, the residual risk is assessed to be medium.  

Nevertheless, the EPRs would be implemented to minimise the health related noise 
impacts identified.  

Changes within the community, such as the altered access 
or connectivity to/ between recreational areas, community 
facilities and active transport infrastructure (risk HR3)  
Construction of the West Gate Freeway component has the potential to increase anxiety and 
stress due to changes associated with the project, such as traffic delays and safety risks on 
some roads.  

In addition, construction activities would result in temporary changes and diversions to some 
pedestrian and cycleway access as well as temporary restriction of access at some recreational 
areas. All sporting facilities would remain accessible and other recreation areas have been 
identified within walking distance that may be used alternatively. Open space impacts, including 
measures to minimise disruption, are discussed in section 14.2. Traffic management measures, 
including measures to ensure the safety of pedestrians and cyclists during construction, are 
discussed in Chapter 11 Effects on traffic and transport. 

Overall, while the presence of construction sites and activities affects visual amenity, results in 
some inconvenience and a temporary loss of access to some of the existing passive green 
space areas, there is no loss of existing community sporting facilities and alternate recreational 
areas are within walking distance. Changes in green space during construction would be 
managed through EPRs to minimise impacts on vegetation and reserves (EPR reference EP1, 
EP2 and EP7). The project includes a range of re-vegetation and landscaping activities at the 
completion of construction, which will restore the open space areas impacted during 
construction.  

A Communications and Community Engagement Plan (CCEP) would be developed to provide 
the framework for engagement consultation with community and affected stakeholders (EPR 
reference SP2). Implementation of the CCEP would enable the project to react to circumstances 
where the construction activity is impacting on the ability of the community to access community 
facilities, or on the ability to move through the community in the vicinity of construction activity. 

A Community Liaison Group (CLG) established by the State would also assist to facilitate 
community and stakeholder involvement during the construction phase of the project (EPR 
reference SP3).  

As a result, the risk of impacts on the health of the local community as a result of changes to 
access/connectivity to community recreation facilities during construction is considered to be 
medium but the impact can be minimised through construction management and robust 
community engagement. 
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13.4.6 Operation impact assessment 
The key impact identified for the operation phase of the West Gate Freeway component in 
relation to human health is outlined in the table below: 

Table 13–17 Risk table – Operation 

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

Initial risk 
rating  

Residual 
risk rating 

HR12 Operation of the 
West Gate 
Freeway 
component 

A change in the relative exposure to 
noise and vibration from the operation 
of the West Gate Freeway and local 
roads, increasing annoyance, impacting 
upon the cognitive function in schools, 
or resulting in sleep disturbance at 
night, causing an increase in 
hypertension, increased risk from 
cardiovascular morbidity or premature 
mortality 

R High Medium 

 

Although potential air impacts on health from emissions associated with the operation of the 
West Gate Freeway component (HR11) are rated as low, consultation with key stakeholders 
during preparation of the EES identified air quality as a concern. Accordingly, further discussion 
in relation to potential air impacts on health is provided below in addition to the risk in the table 
above.  

Potential social impacts on health of individuals during operation, such as the altered access or 
connectivity between recreational areas and community facilities were assessed to be low. 
Further details of the assessment are provided in Technical Report L Social. Further information 
on social impacts in this component is provided in section 14.2 Social of this Volume.  

Potential air impacts on health from emissions (risk HR11) 
The West Gate Tunnel Project would result in changes to local and regional air quality due to 
changes in traffic volumes and distribution. These changes would include both increases and 
decreases in traffic volumes and vehicle type, which would affect the composition and locations 
of vehicle exhaust emissions relative to potentially affected receptors.  

Vehicle exhaust emissions are known to result in health effects for both acute (short term) and 
chronic (long term) exposures. Whether exposure to vehicle exhaust emissions causes or 
contributes to a health effect depends on the concentration of the emissions, the nature and 
duration of the exposure, factors affecting the health response including age and existing 
health, and other sources of exposure that could contribute to a cumulative health effect. 
Key components of vehicle exhaust emissions that could cause health effects are: 

• Nitrogen dioxide (NO2) 

• Carbon monoxide (CO) 

• Particulate matter (measured as PM10 and PM2.5) 

• Volatile organic compounds (VOCs) and polycyclic aromatic hydrocarbons (PAHs), which 
are the carbon-based components of fuels and the by-products of burning those fuels. 
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The mix and magnitude of emissions to air depends on the mix and volume of traffic. This will 
vary throughout the day. For the purposes of the health impact assessment the following traffic 
scenarios were evaluated for both ‘with project’ and ‘without project’: 

• Scenario A – Normal operation projected traffic volume and fleet mix for 2022  

• Scenario B – Normal operation projected traffic volume and fleet mix for 2031. 

Modelling was carried out for each air quality parameter listed above. For each modelled 
pollutant and each modelling scenario (2022 and 2031), the most affected sensitive receptor 
location was identified and assessed. The most affected receptor is typically a residential 
receptor located near to a surface road that is predicted to experience the greatest 
concentration of vehicle exhaust emissions. The air quality results show the peak concentration 
over the predicted year of daily maximum concentrations. 

The assessment of health impacts associated with air quality has two key parts as follows: 

• Evaluation of predicted concentrations against health based guidelines 

• Calculation of the changes in health risks associated with changes in exposure. 

Health based guidelines specify acceptable exposures (acute and/or chronic) for individual 
components of vehicle exhaust emissions. In these cases, the predicted air quality impacts of 
the project can be directly compared with adopted exposure standards to assess the potential 
health effects of the project. For some components, including particulate matter, there are no 
adopted exposure standards and it is generally accepted that a risk-based approach should 
be applied.  

The risk-based approach involves looking at the change in exposure to vehicle exhaust 
components as a consequence of the project and evaluating whether the change in health risks 
would be considered acceptable.  

For the West Gate Tunnel Project, the incremental human health risk levels set out in the 
methodology (refer 13.4.3 above) were applied. 

As identified in the traffic impact assessment (refer to Chapter 11 and Technical Report A 
Transport), the following key roads within and around the West Gate Freeway component are 
anticipated to experience a change in traffic volumes as a result of the project, with implications 
for air quality: 

• West Gate Freeway 

• Blackshaws Road 

• Geelong Road 

• Millers Road. 

Potential human health effects associated with operation of the project are discussed in the 
following sections in relation to individual vehicle exhaust components. For the West Gate 
Freeway component, the discussion of health effects has been based on quantitative and 
qualitative assessments at the most affected receptors around relevant surface roads in 2022 
(the anticipated year of opening) and in 2031 (around ten years after opening). Operation of the 
project’s ventilation systems is assessed as part of the tunnels component (refer to section 20.4 
of Volume 3 Tunnels). 

Human health risks from exposures to nitrogen dioxide, carbon monoxide, particulate matter, 
VOCs and PAHs would be managed through the air quality EPRs discussed in section 13.1.  
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Overall, potential air impacts on health from emissions associated within the operation of the 
West Gate Freeway component would be below health based guidelines and the residual risk 
would be low.  

An air quality monitoring program (EPR reference AQ4) would be implemented to measure the 
air quality impacts of the West Gate Tunnel Project, including at least one year of monitoring 
before operation, and up to five years post opening, or a lessor period as agreed with EPA 
Victoria. Results of the monitoring will be made publicly available. 

In addition, standards for new vehicles (ADR 78/04 and ADR 80/03) regulate the emission of 
nitrogen oxides, hydrocarbons, carbon monoxide and particulate matter to reduce the 
environmental impacts of transport including air pollution and associated health impacts. 

All new vehicles manufactured or sold in Australia must comply with the standards for exhaust 
and evaporative emissions. As a consequence the vehicle fleet is constantly changing as older 
vehicles are phased out and replaced with ones using newer technology.  

Nitrogen dioxide (NO2) 

Nitrogen dioxide is a respiratory irritant that can increase susceptibility to respiratory infections. 
Exposure to elevated concentrations of nitrogen dioxide has been associated with increased 
mortality, mainly relating to respiratory disease, and increased hospital admissions for asthma 
and heart disease patients. Asthmatics, the elderly and people with existing cardiovascular and 
respiratory disease are particularly susceptible to the effects of nitrogen dioxide. 

Health based exposure guidelines for acute and chronic exposures have been published by the 
National Environment Protection Council in the National Environment Protection (Ambient Air 
Quality) Measure (NEPC, 2016) and adopted for use in Victoria by EPA Victoria. These guidelines 
have been adopted and applied to the project: 

• For acute exposures, a guideline value of 246 µg/ m3 of NO2 (1-hour average) 

• For chronic exposures, a guideline value of 62 µg/ m3 of NO2 (annual average). 

Table 13–18 summarises the outcomes of the air quality modelling for nitrogen dioxide for the 
most affected receptor around the West Gate Freeway component, both with and without the 
project, in 2022 and in 2031. The most affected receptor is the sensitive receptor predicted to 
experience the greatest concentration of a vehicle exhaust component, and for emissions from 
surface roads, is typically a residential receptor located in close proximity to the surface road. 
Dispersion results in a rapid decrease in pollutant concentrations with greater distance from a 
surface road, and therefore the most affected receptor represents a worst case scenario, with 
all other receptors affected by lower concentrations of emissions. 

The modelling is based on the highest concentration predicted at the most affected receptor 
over the year. With respect to the applicable guideline values, the table demonstrates that: 

• All scenarios, including with the project and without the project, are not expected to result in 
short term or long term nitrogen dioxide exposures above applicable guideline values. 
The risk of human health effects from exposure to nitrogen dioxide would therefore be low.  

• A number of areas located adjacent to surface roads are predicted to experience no change 
or slightly lower levels of exposure to nitrogen dioxide. This reflects the redistribution of 
traffic and air emissions The greatest increase in concentrations relates to changes in road 
traffic on Millers Road.  
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For normal operations in 2022 and 2031, all the concentrations of nitrogen dioxide presented in 
Table 13–18 are below the acute and chronic NEPC guidelines. The project will not materially 
change the existing exposures in the community to nitrogen dioxide, either adversely or 
beneficially. This means that no adverse health effects are expected in relation to acute and 
chronic exposures to nitrogen dioxide in the local area surrounding the project during 
normal operations. 

Table 13–18 Modelled exposures to nitrogen dioxide (most affected receptor) 

Surface road 

Acute exposure 
(1-hour NO2) (µg/m3) 

Chronic exposure 
(annual NO2) (µg/m3) 

Guideline 
Without 
project 

With 
project Guideline 

Without 
project 

With 
project 

Year 2022 normal traffic conditions 

West Gate Freeway 

246 

170 160 

62 

29 30 

Blackshaws Road 130 130 25 25 

Geelong Road 120 120 24 24 

Millers Road 130 170 26 29 

Year 2031 normal traffic conditions 

West Gate Freeway 

246 

180 170 

62 

30 32 

Blackshaws Road 130 130 25 25 

Geelong Road 120 120 24 25 

Millers Road 140 190 27 31 

 

Notwithstanding that the predicted concentrations of nitrogen dioxide are below health based 
guideline levels and there will be no material change in existing community exposures to 
nitrogen dioxide, the change in health risk due to the increased exposure to nitrogen dioxide 
has also been investigated.  

The results indicate that all risks in 2022 and 2031 would lie within the acceptable risk range of 
one in ten thousand (1 x 10-4) to one in one million (1 x 10-6). None of these incremental risks 
would extend into the ‘unacceptable’ risk range (greater than one in ten thousand chance).  

In relation to impacts on health of the population in the local community, the calculated changes 
in incidence of the health indicators evaluated shows that the impacts are low, and would not be 
measurable within the community. Refer to Technical Report J Human health for further details.  

Human health risks from exposures to nitrogen dioxide would be further mitigated and managed 
through the air quality EPRs discussed in section 13.1. 
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Carbon monoxide (CO) 

Carbon monoxide is an asphyxiant that can displace oxygen in confined spaces and can 
adversely affect the ability of blood to carry oxygen in the bloodstream. An association between 
carbon monoxide exposure and hospital admissions and mortality has been identified, 
particularly in the elderly. Exposure to carbon monoxide has also been linked to some adverse 
birth outcomes, including low birth weights. 

Health based exposure guidelines for acute and chronic exposures have been published by the 
World Health Organisation. These guidelines are reflected in the National Environment 
Protection (Ambient Air Quality) Measure (NEPC, 2016) and adopted for use in Victoria by the 
EPA. These guidelines have been adopted and applied to the project: 

• For acute exposures, a guideline value of 30 µg/m3 of CO (1-hour average) 

• For longer duration exposures, a guideline value of 10 µg/m3 of CO (8-hour average). 

Table 13–19 summarises the outcomes of air quality modelling for carbon monoxide for the 
most affected receptor around the West Gate Freeway component, both with and without the 
project in 2022 and 2031. 

Human health risks from exposures to carbon monoxide would be further mitigated and 
managed through the air quality EPRs discussed in section 13.1.  

Changes due to the project are not significant and it would not change the existing health outcomes 
in relation to exposures in the community to carbon monoxide, either adversely or beneficially.  

No adverse health effects are expected in relation to exposures (acute and chronic) to carbon 
monoxide in the local area surrounding the project. 

Table 13–19 Modelled exposures to carbon monoxide (most affected receptor)  

Surface road 

Acute exposure 
(1-hour CO) (µg/m3) 

Longer term exposure 
(8-hour CO) (µg/m3) 

Guideline 
Without 
project 

With 
project Guideline 

Without 
project 

With 
project 

Year 2022 normal traffic conditions 

West Gate Freeway 

30 

0.98 1.1 

10 

0.49 0.64 

Blackshaws Road 0.52 0.54 0.28 0.29 

Geelong Road 0.51 0.47 0.26 0.24 

Millers Road 0.76 0.93 0.42 0.44 

Year 2031 normal traffic conditions 

West Gate Freeway 

30 

1.1 1.1 

10 

0.49 0.64 

Blackshaws Road 0.55 0.62 0.32 0.32 

Geelong Road 0.55 0.52 0.29 0.27 

Millers Road 0.76 0.93 0.42 0.44 
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VOCs and PAHs 

Volatile organic compounds (VOCs) are carbon-based components of fuel and products of the 
combustion of fuels with a relatively low boiling point. Polycyclic aromatic hydrocarbons (PAHs) 
are compounds based on carbon rings that are predominantly derived from diesel-fuelled 
vehicles. Many VOCs and PAHs are associated with toxic effects, and are known to pose 
genotoxic carcinogenic (cancer) risks. 

Both acute (short duration) and chronic (long duration) exposures to VOCs are evaluated through 
the calculation of a hazard index (HI) which compares an exposure concentration to a guideline 
value for a compound or group of compounds. HI values are assessed as follows: 

• An HI value of one or less indicates that the predicted maximum concentration is below the 
applicable guideline value and there is no human health risk of concern 

• An HI value of more than one indicates that there may be a human health risk of concern 
that requires further assessment. 

Total HI values for all assessed VOCs are summarised in Table 13–20, with full calculations and HI 
values for individual compounds. The table indicates that total HI values would be well below one, 
meaning that VOCs do not pose a human health risk of concern. 

Table 13–20 Calculated HI values for VOCs (most affected receptor)  

Surface road 

Total calculated HI for acute exposures 
to VOCs  

(maximum 1-hr average concentrations 
predicted – cumulative (µg/m3)) 

Total calculated HI for chronic exposures to 
VOCs  

(maximum annual average concentrations 
predicted - cumulative* (µg/m3)) 

Year 2022 normal traffic conditions 

West Gate Freeway 0.2 0.28 

Blackshaws Road 0.1 0.23 

Geelong Road 0.1 0.21 

Millers Road 0.2 0.24 

Year 2031 normal traffic conditions 

West Gate Freeway 0.2 0.29 

Blackshaws Road 0.2 0.24 

Geelong Road 0.1 0.22 

Millers Road 0.2 0.25 

Note: HI value of one or less indicates that the predicted maximum concentration is below the applicable 
guideline value and there is no human health risk of concern. 

The incremental health risks with changing concentrations for carcinogenic compounds such as 
benzene, 1,3-butadiene and PAHs were also investigated. The risk calculation is conservative 
and is based on the most affected receptor being exposed to maximum air quality impacts from 
the project continuously over a life time. Even with this level of conservatism, the incremental 
risks all fall within the acceptable range of one in ten thousand (1 x 10-4) to one in one million 
(1 x 10-6). Refer to Technical Report J Human health for further details. 

Human health risks from exposures to VOCs and PAHs would be further mitigated and 
managed through the air quality EPRs discussed in section 13.1. 

There would be no acute or chronic health risk issues in the local community associated with 
VOCs and PAHs from the operation of the West Gate Freeway component. 
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Particulate matter (PM10 and PM2.5) 

Particulate matter is a widespread air pollutant with a mixture of physical and chemical 
characteristics that vary by location and source. Particulates can be derived from natural 
sources such as soil, pollen and moulds, and other sources that include combustion and 
industrial processes. 

Numerous health studies have identified associations between particulate matter in the 
atmosphere and adverse health outcomes, including a range of cardiovascular and respiratory 
effects. The potential for particulate matter to affect health generally relates to particle size, with 
particulate matter greater than around 10 micrometres in diameter becoming trapped in the 
upper respiratory tract and not reaching the lungs. Smaller diameter particles, including the 
PM10 fraction (less than 10 micrometre diameter), of which the PM2.5 fraction (less than 2.5 
micrometre diameter) is a part, are small enough to pass into the lungs. Once in the lungs, 
adverse health effects may result. 

Notwithstanding that particulate matter is a common pollutant in Melbourne, it is generally 
accepted that there is no concentration of PM10/PM2.5 below which there will be no observable 
human health effects. The approach to assessment of human health effects from exposure to 
particulate matter therefore takes into account two evaluations: 

• Application of guideline values specified in the NEPM that establish the level below which it 
is desirable to maintain air quality 

• A risk-based approach to consider the incremental changes in the risk of a particular health 
effect occurring as a result of a change in exposure to particulate matter.  

Air quality modelling results for particulate matter are summarised in Table 13–21 for PM10 and 
in Table 13–22 for PM2.5 for the most affected receptor around the West Gate Freeway 
component, both with and without the project, and in 2022 and 2031. With respect to the 
applicable guideline values, the tables demonstrate that: 

• With and without the project, PM10 (24-hour average) concentrations would be above the 
applicable guideline value of 50 µg/m3. This concentration of particulate matter is dominated 
by existing background concentrations, which for the purpose of the air quality impact 
assessment (refer to Technical Report G Air quality) has been conservatively assumed to 
be the worst case background air quality conditions. In practice, existing air quality is 
variable with significant periods of time experiencing ambient particulate matter 
concentrations less than the guideline value. 

• Importantly, Table 13–21 highlights that the project would result in a very small change in 
the predicted maximum concentrations of PM10 (24-hour average) around the West Gate 
Freeway component, relative to the ‘without project’ scenario. For the West Gate Freeway 
and Blackshaws Road, the project would result in a neutral outcome (no change relative to 
the ‘without project’ scenario) in 2031.  

• The most affected receptor adjacent to Millers Road is anticipated to experience a small 
increase in PM10 concentration as a result of the project. As discussed further below, the 
increase in human health risk would lie within acceptable/tolerable limits. In addition, peak 
health risks would decrease with distance from the freeway. 

• Annual average concentrations of PM2.5 would remain below the applicable guideline 
value/goal along all major roads with the exception of small exceedances of the future (from 
2025) PM2.5 goal at the most affected receptor near Millers Road and the West Gate 
Freeway in 2022 and 2031. The effects of these exceedances on human health risks are 
discussed below. 
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Table 13–21 Modelled exposures to PM10 (most affected receptor)  

Surface road 

Acute exposure 
(24-hour PM10) (µg/m3) 

Longer term exposure 
(annual PM10) (µg/m3) 

Guideline 
Without 
project 

With 
project Guideline 

Without 
project 

With 
project 

Year 2022 normal traffic conditions 

West Gate Freeway 

50 

62 63 

25 

19 20 

Blackshaws Road 60 60 18 18 

Geelong Road 59 60 18 18 

Millers Road 61 63 19 20 

Year 2031 normal traffic conditions 

West Gate Freeway 

50 

63 63 

25 

20 20 

Blackshaws Road 60 60 19 19 

Geelong Road 60 60 18 18 

Millers Road 61 63 19 20 

 

Table 13–22 Modelled exposures to PM2.5 (most affected receptor)  

Surface road 

Acute exposure 
(24-hour PM2.5) (µg/m3) 

Longer term exposure 
(annual PM2.5) (µg/m3) 

Guideline 
Without 
project 

With 
project Guideline 

Without 
project 

With 
project 

Year 2022 normal traffic conditions 

West Gate Freeway 
25 

(20 as a 
goal from 

2025) 

12 12 
8 

(7 as a 
goal from 

2025) 

7.8 7.8 

Blackshaws Road 8.3 8.6 6.8 6.8 

Geelong Road 8.1 8.2 6.6 6.7 

Millers Road 9.3 11.0 7.2 8.0 

Year 2031 normal traffic conditions 

West Gate Freeway 

20 
 

13 13 

7 
 

7.9 8.0 

Blackshaws Road 8.6 8.8 6.9 6.9 

Geelong Road 8.3 8.5 6.7 6.8 

Millers Road 9.8 12 7.3 8.4 

 

In addition to an evaluation of predicted particulate concentrations against the guideline levels 
the potential for incremental health effects due to increased exposure was investigated.  

Table 13–23 summarises the risk assessment results for primary health indicators (mortality (all 
causes, ages 30 plus), cardiovascular hospitalisations ( ≥65 years) and respiratory hospitalisations 
(≥65 years)), with detailed results for both primary and secondary health indicators provided in 
Technical Report J Human health. The risk assessment has used robust, published, quantitative 
relationships between particulate matter exposures and human health effects, which are in most cases 
more strongly aligned with PM2.5 exposures. 

The risk values in Table 13–23 are all within the acceptable/tolerable risk range (1x10-6 to 1x10-4).  
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Changes in local particulate matter concentrations for the West Gate Freeway component as 
a result of the project are therefore likely to result in a minor and acceptable impact on 
human health.  

Human health risks from exposures to particulate matter would be further mitigated and 
managed through the air quality EPRs discussed in section 13.1. In relation to impacts on the 
health of the population in the local community, the calculated change in incidence of the health 
indicators evaluated shows that the potential impacts are low, and would not be measurable 
within the community.  

Table 13–23 Calculated individual risks (primary health indicators) associated with incremental 
changes in particulate matter concentrations (most affected receptor)  

Surface road 

Maximum change in individual risk (primary health indicators) 
from incremental change in particulate matter (PM2.5) 

Mortality 
(all causes, ages 30+) 

Cardiovascular 
hospitalisations 

(≥65 years) 

Respiratory 
hospitalisations 

(≥65 years) 

Year 2022 normal traffic conditions 

West Gate Freeway 0 0 0 

Blackshaws Road 3 x 10-6 6 x 10-6 1 x 10-6 

Geelong Road 6 x 10-6 9 x 10-6 2 x 10-6 

Millers Road 4 x 10-5 7 x 10-5 2 x 10-5 

Year 2031 normal traffic conditions 

West Gate Freeway 6 x 10-5 9 x 10-6 2 x 10-5 

Blackshaws Road 3 x 10-6 4 x 10-6 1 x 10-6 

Geelong Road 8 x 10-6 1 x 10-5 3 x 10-6 

Millers Road 6 x 10-5 9 x 10-5 2 x 10-5 

Note for table: the following individual risk levels were applied: 

• Negligible risk – less than one in one million chance (< 1 x 10-6) of a particular health effect occurring 
as a result of the project 

• Acceptable/tolerable risk – greater than one in one million chance (> 1 x 10-6) but less than one in ten 
thousand chance (< 1 x 10-4) of a particular health effect occurring as a result of the project 

• Unacceptable risk – greater than one in ten thousand chance (> 1 x 10-4) of a particular health effect 
occurring as a result of the project. 

Potential impacts on health from noise generated by traffic 
(risk HR12) 
Receptors around the West Gate Freeway component have the potential to be affected by 
operational traffic noise, with a risk of associated health effects. Noise from fixed facilities, such 
as the operation of ventilation facilities, is considered in detail as part of the tunnels component 
(refer to section 20.4 (human health) and section 20.3 (vibration and regenerated noise) in 
Volume 3). There is no impact from fixed facilities in this component.  

Exposure to noise may cause or contribute to health effects, including sleep disturbance, 
annoyance, hearing impairment, interference with speech and cardiovascular effects. 
The nature and extent of health effects will depend on factors including the intensity and 
duration of noise exposure, the sensitivity of affected receptors and other environmental factors. 
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The project has adopted operational noise objectives that set a high level of noise attenuation 
for residential buildings and sensitive community buildings. Designing to achieve the project 
noise limits has the potential to provide noise reduction and therefore a health benefit compared 
to what may have otherwise occurred.  

Based on the outcomes of modelling and assessment of project operation noise (refer to section 
13.2 and Technical Report H Noise and vibration (surface)) changes in the risk of health effects 
as a result of the project have been calculated. Changes in human health risks from traffic noise 
have been calculated for key health outcomes under the following scenarios: 

• Maximum and average change in human health risk for receptors within 300 metres of the 
West Gate Freeway component in 2022 and 2031 

• Maximum change in human health risk for the most affected receptor (negative impact) at 
any location around the West Gate Freeway component in 2022 and 2031 

• Maximum change in human health risk for the most affected receptor (positive impact) at 
any location around the West Gate Freeway component in 2022 and 2031. 

Table 13–24 summarises the outcomes of these calculations. In relation to changes in traffic on 
key surface roads, calculated individual risks are considered acceptable, noting that the 
maximum increase in risk for hospitalisations associated with ischemic heart disease is equal to 
the criteria adopted as indicating the potential change from acceptable or tolerable risks to 
unacceptable risks. 

The maximum change in individual risk associated with changes in noise is on Millers Road in 
Brooklyn. Millers Road is located in an area directly opposite existing industrial facilities, where 
existing levels of noise are elevated. The overall change in population incidence for ischaemic 
heart disease would not be measurable in the community evaluated. There are no changes in 
annoyance or sleep disturbance that exceed the adopted criteria. Refer to Technical Report J 
Human health for further details.  

Table 13–24 Calculated changes in individual risks (key health indicators) associated with 
incremental changes in noise with project for 2031  

Location/Scenario 

Change in individual risk (key health indicators) 
from incremental change in noise 

Mortality 
(all causes, all 

ages) 

Stroke 
hospitalisations 

(all ages) 

Ischaemic heart 
disease hospitalisations 

(all ages) 

Changes associated with the project 
and local roads within 300m of the 
West Gate Freeway component 
(maximum) 

5 x10-5 2 x10-5 1 x10-4 

Location of greatest noise increase – 
Ramp M1, Millers Road eastbound on-
ramp (maximum) 

7 x10-5 2 x 10-5 1 x 10 -4 

Location of greatest noise reduction – 
Hudsons Road east of Hall Street and 
Williamstown Road between Francis 
Street and the West Gate Freeway 
(maximum) 

-2 x 10-5 -6 x 10 -6 -5 x 10-5 

Notes: -1x10-x = negative change in individual risk which means there is a reduction in risk, or potential for 
improvement in health, associated with the project. Positive values are associated with increase in health 
risk from the project. 
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The following individual risk levels were applied: 

• Negligible risk – less than one in one million chance (< 1 x 10-6) of a particular health effect occurring 
as a result of the project 

• Acceptable/tolerable risk – greater than one in one million chance (> 1 x 10-6) but less than one in ten 
thousand chance (< 1 x 10-4) of a particular health effect occurring as a result of the project 

• Unacceptable risk – greater than one in ten thousand chance (> 1 x 10-4) of a particular health effect 
occurring as a result of the project. 

The change in incidence of each health indicator relevant to changes in noise exposures in the 
local community (for the population exposed) was also calculated. The potential changes in 
population incidences for key health effects, such as hospitalisations due to stroke, are 
negative, indicating lower levels of health risk overall within the community. Refer to Technical 
Report J Human health for further details.  

All calculated individual risks, and changes in levels of annoyance and sleep disturbance for 
residents adjacent to key surface roads in the West Gate Freeway component are considered 
acceptable. There are some areas where noise levels would decrease and where lower levels 
of health risk have been calculated. These changes, both decreases and increases, in noise 
levels predicted for the key surface roads in this area illustrated in Figure 13-5 to Figure 13-7. 

The following EPRs would be implemented to achieve a medium residual risk: 

• Comply with project noise objectives (EPR reference NVP1) 

• Measure traffic noise prior to and on commencing road operation and monitor traffic noise 
levels to verify compliance with the project noise objectives (EPR reference NVP2). 
Additional management would be implemented when non-compliances are identified. 

Human health risks from increased traffic noise would be further mitigated and managed 
through the noise and vibration EPRs set out in section 13.2. 

13.4.7 Conclusion 
The project would involve the redistribution of traffic throughout the West Gate Freeway 
component area which would have effects on human health, both positive and negative, 
throughout the study area. With the application of the proposed EPRs relating to air quality, 
noise and social impacts, the human health risks as a result of the construction and operation of 
West Gate Freeway component would be medium to low.  

There is potential for air quality to be degraded in the short-term by construction activities. 
During operation air quality may change in some locations compared to the ‘without project’ 
case; however, there is no change in exposure for most pollutants. For particulate matter, 
potential risk for human health are considered to be acceptable.  

Human health may be impacted by increased exposure to noise during operation and 
construction, especially within the immediate vicinity of the existing freeway. With noise 
attenuation proposed to achieve a design level of 63 dB(A) at sensitive receptors the human 
health outcome during operation would be positive in many locations with lower levels of health 
risk overall within the community.  

The West Gate Tunnel Project would remove a significant number of trucks from local streets 
and this will improve traffic safety in those areas. However, some locations such as Millers 
Road will see an increase in truck traffic. Design and operation of road infrastructure consistent 
with established design and safety standards would manage risks to road users, including 
cyclists and pedestrians within acceptable limits.  
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There are no areas identified in the local community where the combined impact from changes 
in noise and air quality during operation would be considered to be significant or unacceptable. 
There are changes that occur as a result of the re-distribution of traffic associated with the 
project resulting in some areas experiencing increases in noise and air quality impacts, with a 
number of other areas experiencing decreases. 

These changes have been evaluated and they would not result in measurable changes to the 
health of the community, regardless of the land use. As a result, even where disadvantaged 
sensitive receptors may be present, such as within childcare centres or aged care homes, there 
are no health impacts that would unfairly disadvantage these populations. 

The West Gate Freeway component of the project is consistent with the health, amenity and 
environmental quality evaluation objective of the EES Scoping Requirements, as the risks to 
human health are medium to low and appropriate management measures relating to air quality, 
noise and social impacts would further minimise these impacts. 




