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20 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. 

20.1 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. 

Approval is required from the Victorian EPA for the establishment and operation of the West 
Gate tunnel ventilation system. The Works Approval application prepared for the project is 
provided as Attachment V to this EES. 

20.1.1 Overview 
The existing air quality around the proposed 
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 in some locations. Most of the 
recorded exceedances for particulate matter are attributable to exceptional events, such as 
bushfires, hazard reduction burns and dust storms. 

The tunnels component has the potential to affect local air quality during construction and 
operation. Potential construction impacts include dust and odour from earthworks, excavation 
activities and associated spoil management. These potential impacts would be mitigated 
through good construction practices and appropriate guidelines typically followed for 
construction projects of this scale. 

During operation, air quality may be affected by emissions from the tunnel ventilation system 
and the expected redistribution of traffic on surface roads in the inner west area. The air quality 
impact assessment has modelled the predicted impact for the project scope as set out in 
Chapter 5 Project Description. The siting of the tunnel ventilation structures has provided for 
impacts on sensitive receptors to be minimised through location within areas that are primarily 
industrial/commercial uses and further removed from residential receptors than some other 
potential siting options (for example the Reference Design).  

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). 
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The ventilation system would have a discharge point for each tunnel at the exit portal (one 
eastbound and one westbound). During the project’s development phase, the system was 
designed to comply with all relevant air quality standards under worst case traffic conditions. 
This would result in minimal to negligible changes in air quality from tunnel emissions, even 
under the worst case predicted scenarios.  

Modelling for particulate matter (PM10 and PM2.5) and nitrogen dioxide (NO2) from the tunnel 
ventilation system predicts that peak concentrations of these pollutants would mostly meet 
applicable air quality standards. The key exception is PM10, where air quality standards would 
potentially be exceeded due mainly to high background concentrations that are elevated even 
without the project. Based on the modelling for the tunnels assessment, the project would 
contribute less than two per cent of total PM10 concentrations in 2031. 

Overall, the project would improve local air quality due to the redistribution of traffic across the 
inner west road network, including along Buckley Street, Francis Street, Hyde Street, Whitehall 
Street and Williamstown Road. Occasional exceedances of standards for particulate matter 
(PM10 and in some cases PM2.5) would be due principally to high background concentrations. 
Modelling indicates that the project would reduce the higher concentrations that are predicted to 
exist in the future without the project. 

The air quality assessment also considered the potential combined impacts from tunnel 
ventilation and surface road emissions. Based on conservative modelling, the concentrations of 
most pollutants are predicted to be below the applicable air quality standards, with the exception 
of particulate matter (PM10 and PM2.5) where the predicted peak concentrations would exceed 
applicable standards one or two days each year at the most affected receptor (near Fogarty 
Avenue in Yarraville). Modelling shows that even without the project, peak concentrations for 
particulate matter at sensitive receptors near the tunnels alignment are predicted to be above 
the applicable standards in 2031. Overall, the combined impacts of the tunnel ventilation system 
and surface road emissions would not contribute significantly to air quality within this component 
of the project. With the project operating with traffic under a worst case scenario, the modelling 
predicts there would be one additional exceedance of applicable air quality standards over 
the year.  

Results presented 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 tunnels component.  

Modelling predicts the peak daily maximum concentrations that could occur over an annual 
period. The modelling is 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 20.4) has demonstrated that the health 
risks of exposure to the predicted maximum concentrations of air quality pollutants are within 
the acceptable risk range. 

20.1.2 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. 
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Further details on impacts associated with the tunnels component in relation to noise and 
vibration, human health and social amenity have been addressed in sections 20.2, 20.4 and 
21.2 respectively. 

Consistent with this evaluation objective, the assessment of air quality impacts within this 
component focused on potential adverse air quality impacts from the construction of the tunnels 
and the operation of the tunnel ventilation system.  

20.1.3 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 would 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. 

20.1.4 Existing conditions 
The tunnels component would be situated in the suburbs of Yarraville and Footscray. At the 
south-western end of the component land use is predominantly low to medium density 
residential, open space and commercial. At the north-eastern end of the component 
immediately adjacent to the Maribyrnong River, land use is predominantly commercial 
and industrial.  

Local air quality around the tunnels component is influenced by emissions from industry and 
major roads in the region, and by the general movement of emissions from other parts of the 
Melbourne airshed.* The pollutants relevant to the air quality assessment for the operation of 
the West Gate Tunnel Project are principally the 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) 

                                                 
* 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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• 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 
Thirteen industrial facilities within the vicinity of the tunnels component report their emissions to 
the National Pollutant Inventory (NPI), with the City of Maribyrnong (including the suburbs of 
Footscray, Footscray West, Yarraville, Tottenham, Seddon, Maribyrnong, Brooklyn, and 
Braybrook) recording notably lower levels of emissions, including formaldehyde and benzene, 
than other local government areas surrounding the West Gate Tunnel Project. This is likely to 
be due to the lower number of facilities recording their emissions.  

Emissions from vehicles and other domestic sources are also lower than comparable local 
government areas, with the City of Maribyrnong recording notably lower emissions than 
surrounding municipalities such as the Cities of Melbourne and Hobsons Bay. This is largely 
due to the different contributions of various sources, with motor vehicles accounting for a much 
higher proportion of emissions in Melbourne than they do in the Cities of Maribyrnong or 
Hobsons Bay.  

Historical air quality data 
Existing air quality around the tunnels 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 tunnels 
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) to determine the level of compliance with those goals, and to provide an 
appreciation of the general air quality in the region.  

Table 20–1 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 20–1 illustrates that air quality around the 
project is generally good and consistent with typical air quality in major Australian cities. 
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Table 20–1 Number of exceedances of SEPP (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) 0 12 
(3) 

4 
(0) 

5 
(1) 

13 
(0) 

4 
(0) 

0 2 
(0) 

2 
(0) 

6  
(5) 

3 
(2) 

PM2.5 (24-hour) 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). 

 

20.1.5 Construction impact assessment 
Key impacts identified for the construction phase of the tunnels component in relation to air 
quality are outlined in the table below. 

Table 20–2 Risk table – Construction 

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

Initial risk 
rating  

Residual 
risk rating 

AQR11 Site clearance & 
construction site 
establishment 

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

P Medium Medium 

AQR12 North Yarra Main 
Sewer realignment 
and protection of 
other utilities  

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

R Medium Medium 

AQR13 Dive structure / 
portal construction  

Generation of odour from tunnel 
ventilation during tunnel boring 
operations 

P Medium Medium 

AQR15 Tunnelling activities  Generation of odour from tunnel 
ventilation during tunnel boring 
operations and exposure, stockpiling 
and transportation of contaminated or 
anaerobic soil, with resultant aesthetic 
impacts on sensitive receptor locations 

P Medium 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 the 
production of precast infrastructure units (risk AQR14) and the underestimation of vehicle 
emissions from modelling (risk AQR16). Further information on potential impacts determined to 
be low risk within 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 AQR11, AQR12, AQR13 and AQR15) 
Changes in air quality may arise from construction activities that generate airborne particulate 
matter (dust) and odours from ground disturbance or the exposure of contaminated soils and 
raw sewage. A discussion of these potential impacts is provided below, followed by a summary 
of the mitigation measures that would reduce the impact on sensitive receptors and the residual 
risk rating. 

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 be released by the exposure of 
contaminated soils and raw sewage. 
Total spoil and waste volumes for the tunnels 
component have been estimated by Project 
Co to be around 1.5 million cubic metres. 
Contaminated soils may be exposed when 
spoil is being stored, removed or transported. 
The realignment of the North Yarra Main 
Sewer and the protection of other utilities may 
expose raw sewage. Tunnelling may also 
expose contaminated or anaerobic soils that 
can generate odours when being removed, 
transported or disposed. The odours from raw 
sewage, contaminated and anaerobic soils 
are expected to be localised and only 
detectable close to the source. Odours may 
also be released from tunnelling through the 
tunnel construction portal at the northern 
portal worksite.  

Spoil would be stockpiled in an enclosed spoil 
shed located at 221 Whitehall Street, 
Yarraville. Tunnel spoil from the north tunnel 
portal would be conveyed to the tunnel spoil 
handling facility via a fully enclosed conveyor 
system that would bridge over Somerville 
Road and run along the western boundary of 
the land directly north of the spoil shed site. 
Spoil would be handled from these enclosed 
sheds by excavators and loaded onto spoil 
trucks. This process would minimise the 
exposure and movement of spoil although there is still the potential for dust to be generated 
during spoil handling. 
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Tunnelling would start from the northern portal and progress towards the southern portals where 
the TBMs would exit. Tunnelling for the northern portal would occur within a few hundred metres 
of Whitehall Street and Somerville Road to the north-east. The area in the vicinity of the 
tunnelling is industrial, with the closest sensitive receptors (Yarraville Gardens and Hanmer 
Reserve) within 200 metres. For the southern portals, tunnelling would approach from north of 
the West Gate Freeway and exit the ground west of Williamstown Road. The area surrounding 
the southern portals is industrial to the west and residential and urban parkland to the east, with 
the closest sensitive receptor (McIvor Reserve) within 750 metres.  

Construction activities and compounds are further described in Table 20–14 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.  

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 tunnels component. 
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20.1.6 Operation impact assessment 
Key impacts identified for the operation phase of the tunnels component in relation to air quality 
are outlined in the table below. 

Table 20–3 Risk table – Operation 

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

Initial risk 
rating  

Residual 
risk rating 

AQR30 Tunnel operations Impact on sensitive receptors due to 
NO2, PM10 and PM2.5 emissions to air 
from the tunnel portals and ventilation 
structures 

R Medium Medium 

AQR32 Tunnel operations Potential impact on road users due to 
in-tunnel air quality 

R Medium Medium 

AQR34  
 

Traffic on surface 
roads 

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 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 the 
tunnel ventilation system from emissions other than NO2, PM10 and PM2.5 (risk AQR31) and the 
underestimation of vehicle emissions from modelling (risk AQR33). Further information on 
potential impacts determined to be low risk for this component are contained in Technical 
Report G Air quality.  

Impacts from the tunnel ventilation system and surface roads contribute to the overall air quality 
in the vicinity of the West Gate Tunnel Project. Each of these aspects was assessed separately, 
and in combination.  

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 20-1 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 is represents air quality 
under a worst case scenario.  
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Figure 20-1 Air quality modelling example (daily maximum concentrations over the year) 
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Impacts on sensitive receptors from emissions from the 
tunnel ventilation system, including the portals (risk AQR30) 
The project has the potential to affect air quality through the operation of the West Gate tunnel 
ventilation system which would redistribute emissions from vehicles travelling through 
the tunnels.  

Figure 20-2 Schematic of air quality impact assessment approach (tunnel ventilation 
assessment) 

 

 

Dispersion modelling was used to predict air quality changes from the operation of the 
ventilation system. The modelling considered an area of 10 square kilometres encompassing 
the two tunnel ventilation structures. As the volume of predicted emissions is dependent upon 
the number of vehicles using the tunnels, the following scenarios were modelled and compared 
to a ‘no-project’ scenario:  

• Scenario A: the year 2022 (the expected opening year of the tunnels) with the project 
operating at normal traffic capacity 

• Scenario B: the year 2031 (around 10 years after opening) with the project operating at 
normal traffic capacity 

• Scenario C: the year 2031 (around 10 years after opening) with the project operating at 
maximum traffic capacity (worst case). 

Emission rates for each hour of the day were derived for PM10, PM2.5 and NO2 using Australian 
road tunnel emission factors developed by the World Road Association (PIARC). The emission 
rates and other emission characteristics including stack dimensions, volumetric flow rate and 
temperature were used to predict potential changes in air quality at sensitive receptors.  

For each modelling scenario (2022, 2031 and 2031 (worst case)), the most affected receptor 
location was identified and assessed. The most affected receptor is the sensitive receptor 
predicted to experience the highest concentration for emissions of interest. As dispersion results 
in a rapid decrease in concentrations with greater distance from the emission source, the most 
affected receptor represents a worst case impact scenario, with all other receptors affected by 
lower concentrations. 

Table 20–4 summarises the outcomes of air quality modelling for the most impacted receptors 
around the tunnels component.  

The table shows that: 

• Most predicted air quality peak concentrations with the project would meet and be well 
below the applicable standard. The exception is PM10 (1-hour average) 
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• In the case of PM10 (1-hour average): 

• The most impacted sensitive receptor is located at McIvor Reserve (Yarraville) under 
normal traffic conditions and Edwards Reserve (South Kingsville) under maximum 
traffic conditions 

• Peak concentrations are already significantly above the applicable standard of 80 µg/m³, 
with a concentration of 720 µg/m³. Based on conservative air quality modelling, the 
project would make a negligible contribution of less than 0.3, 0.4 and 1.2 µg/m³ to PM10 
concentrations in 2022, 2031 and 2031 (maximum capacity) respectively 

• With the project there would be six additional exceedances in 2022, and nine additional 
exceedances in 2031 compared to without the project under normal traffic conditions.  

• With traffic operating at a maximum capacity (worst case scenario) in 2031, there would 
be an additional thirty-two exceedances of the applicable standard compared to without 
the project over the modelled year. In this same scenario, the tunnel ventilation 
emissions contribute to less than two per cent of the total peak concentration that 
causes these exceedances 

• The peak concentrations of all other modelled pollutants are predicted to meet applicable 
standards, with the project making a minimal contribution to overall concentrations. 
For example, the project contribution would be less than 0.2 per cent for CO (1-hour 
average) in all three scenarios. For NO2 (1-hour average), the project’s contribution to 
concentrations would be less than 0.3, 0.4 and 0.1 per cent in 2022, 2031 and 2031 
(maximum capacity) respectively, thereby not significantly altering the predicted pollutant 
concentration.  

Overall, the tunnel ventilation systems would cause minimal to negligible changes in air quality, 
even under the worst case predicted scenarios. 

Mitigation and management 

The tunnel ventilation system is designed to comply with relevant air quality standards under 
worst case traffic conditions and further opportunities to improve the system would be 
considered during the project’s detailed design (EPR reference AQP1). The system would also 
be required to achieve zero portal emissions during operation (EPR reference AQP2). 

Ventilation structure emissions would be monitored during operation to demonstrate compliance 
with SEPP (AQM) and the conditions of the EPA Victoria licence, with the monitoring results 
reported on a quarterly basis for five years after the freeway opens. Remedial action would be 
taken if environmental requirements are not met, in consultation with the EPA 
(EPR reference AQP5). 

An ambient air quality monitoring program would also be developed and implemented, as 
agreed with EPA Victoria (EPR reference AQP4). 

Implementing the EPRs would manage air quality air quality pollutants below the limits set by 
the EPA Works Approval. The residual risk of the impact would be medium, but it is unlikely the 
air quality within the tunnels would impact upon sensitive receptors.  

The human health risk assessment (refer to section 20.4) has considered these concentrations 
and demonstrated that health risks are within the negligible to acceptable risk ranges. 

Mitigation and management measures related to air quality impacts during operation covering 
the combined impacts of both tunnel ventilation and surface roads are discussed further in the 
section below. 
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Table 20–4 Modelled air quality (peak concentration) for most affected receptors from tunnel 
ventilation emissions (with and without the project) 

Pollutant 

Applicable 
standard 

(SEPP (AQM)) 
Without 
project 

With project 
2022 

With project  
2031 

Normal 
capacity 

Normal 
capacity 

Maximum 
capacity 

PM10 (1-hour)  80 µg/m³ 720 
(130) 

730 
(136) 

730 
(139) 

740 
(162) 

PM2.5 (1-hour) 50 µg/m³ 8.1 9.3 9.5 40 

CO (1-hour) 29 mg/m³ 3.5 3.5 3.5 3.6 

NO2 (1-hour) 190 µg/m³ 130 130 130 140 

Benzene (3-minute) 53 µg/m³ 8.0 8.6 8.6 19 

Toluene (3-minute) 650 µg/m³ 47 48 49 70 

Ethylbenzene (3-minute) 14500 µg/m³ 5.2 5.6 5.7 13 

Xylenes (3-minute) 350 µg/m³ 22 23 23 44 

1,3-butadiene (3-minute) 73 µg/m³ 0.48 0.61 0.63 4.6 

Formaldehyde (3-minute) 40 µg/m³ 6.4 6.7 6.7 15 

PAHs (3-minute) 0.73 µg/m³ 0.00055 0.00055 0.00055 0.0020 

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: Without-project predictions are both the years of 2022 and 2031 

Note 4: The most impacted receptor varies for each air quality pollutant 

Note 5: Value in parenthesis is the number of predicted exceedances of applicable standard of the air 
quality pollutant over the year.* 

 

  
  

*The large difference for the number of predicted exceedances between tunnel ventilation emissions 
and surface roads is due to the averaging period requirements of the SEPP (AQM). For tunnel 
ventilation emissions the averaging period is over a smaller period of time (1-hour) compared to for 
surface road emissions which is 24 hour and annual averaging periods.  
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Impact on road users due to in-tunnel air quality (risk AQR32) 
Approvals from past road tunnel projects were used to understand the potential impact on road 
users from in-tunnel air quality and to ensure the appropriate mitigation measures are 
incorporated in the project design. It should be noted that modelling is not practised for 
predicting in-tunnel air quality.  

Historical approvals specify the pollutants that need to be monitored and the limits that need to 
be set to maintain in-tunnel air quality. These typically include air velocity, CO, NO2 and visibility 
parameters to ensure that: 

• The ventilation system prevents (or reduces) portal emissions  

• There is appropriate visibility within the tunnel  

• Public exposure to CO and NO2 is reduced within the tunnel. 

More specifically, these parameters in the past have been set with the following limits:  

• Achieve a longitudinal air velocity in the tunnels not exceeding 10 metres per second 

• Ensure that CO concentrations are below  

• 150ppm for maximum peak value 

• 50ppm for a 15 minute average  

• 25ppm for a two-hour average. 

• Ensure that NO2 concentrations are below 0.5ppm for a 15 minute average. 

These parameters assume air quality in ‘worst case’ traffic conditions and would be unlikely to occur.  

Mitigation and management 

As noted above, the tunnel ventilation system has been designed to manage in-tunnel air 
quality based on worst case traffic volumes. The system would have to meet the requirements 
of SEPP (AQM) and the conditions of EPA Victoria’s Works Approval for the West Gate Tunnel 
Project (EPR reference AQP1).  

The system would also be required to introduce and remove air from the tunnels to achieve the 
parameters for air velocity and CO listed above (EPR reference AQP3). In-tunnel air quality 
would be monitored during operation and remedial action would be taken if environmental 
requirements are not met, in consultation with the EPA (EPR reference AQP5). 

Implementing the EPRs would manage air quality for road users within the tunnels and maintain air 
quality pollutants below the limits set by the EPA Works Approval. The residual risk of the impact 
would be medium, but it is unlikely the air quality within the tunnels would impact upon road users.  

The human health risk assessment (refer to section 20.4) considered these concentrations and 
demonstrated that health risks are within the negligible to acceptable risk ranges. 

Impacts on air quality from the altered use of the local road 
network (risk AQR34) 
The project has the potential to affect air quality (including improvements and deterioration) 
during operation by: 
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• Changing the volumes of traffic that may use 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. 

Figure 20-3 Schematic of air quality impact assessment approach (surface roads assessment) 

 

 

Changes in air quality along and around these roads were modelled to assess the impacts of 
the tunnels 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 10 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 parameter 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 greatest concentration of a vehicle exhaust emissions. As air dispersion results in a rapid 
decrease in emission 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 of emissions. 

Modelling results for the most affected receptor are presented and compared to the applicable 
standard in 2022 and 2031 for both ‘without project’ and ‘with project’ scenarios. The results 
show the peak concentration over the predicted year of daily maximum concentrations. 
The modelling is considered conservative as improvements to traffic emissions from the 
increasing use of hybrid, electric, fuel efficient and low emission vehicles was not considered. 
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. 

Modelling assumed the proposed Victorian Government changes to truck bans would be 
applied to the study area, as described in Technical Report A Transport. This includes: 

• Complete truck bans on: 

• Francis Street, between Hyde Street and Geelong Road 
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• Somerville Road, between Whitehall Street and Geelong Road 

• Buckley Street, between Whitehall Street and Geelong Road 

• Moore Street, between Ballarat Road to Hopkins Street. 

• 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 18 of this volume 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 implications for air quality: 

• Buckley Street 

• Francis Street 

• Hyde Street 

• Moore Street 

• Whitehall Street 

• Williamstown Road. 

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 20-4 Roads modelled for air quality for the tunnels component  
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Buckley Street 

Buckley Street is an east-west road beginning at Geelong Road in Seddon, becoming Napier 
Street east of the rail overpass and eventually Footscray Road east of Shepherd Bridge. 
Buckley Street is an important link within Melbourne’s west, providing an alternative route to 
Somerville Road and Francis Street. The Sunbury rail line runs parallel and directly adjacent to 
Buckley Street. Residential areas cover most of the length of the road. However, toward the 
east end, land uses range from commercial and light industry to corporate services and are a 
common destination for traffic before Buckley Street crosses over the Williamstown Road and 
becomes Napier Street in the east.  

The strategic transport modelling conducted for the project (refer to Technical Report A 
Transport) predicted traffic volumes. Traffic volumes on Buckley Street are predicted to 
decrease by around 4,500 vehicles per day compared to without the project in 2031. 

Table 20–5 summarises the outcomes of air quality modelling for the most affected receptors 
around Buckley Street (occurring along Buckley Street between Williamstown Road and 
Whitehall). 

A number of air quality pollutants, concentrations around Buckley Street are improved during 
the ‘with project’ scenario in 2031. This is largely due to the removal of traffic from arterial 
roads. Air quality improvements would include up to: 

• A three per cent reduction in PM2.5 (24-hour average) 

• A six per cent reduction in CO (8 hour average). 

The table shows that: 

• All predicted air quality peak concentrations, with and without the project, are below the 
applicable standards.  

• No exceedances of the applicable standards are predicted for any air quality pollutants with 
or without the project in both 2022 and 2031.  

• Based on the air quality modelling, there would be no increase in peak concentration for 
PM10 (24 hour), PM10 (annual), CO (8 hour), NO2 (1 hour), benzene (annual), toluene (1 
hour), toluene (24 hour), toluene (annual), ethylbenzene (1 hour), xylene isomers (24 hour) 
and xylene isomers (annual) with the project in 2022. 

• Similarly, no changes are predicted to peak concentrations for PM10 (24 hour), PM10 
(annual), PM2.5 (annual), CO (8 hour), NO2 (1 hour), NO2 (annual), toluene (annual), xylene 
isomers (1 hour), xylene isomers (24 hour) and xylene isomers (annual) with the project 
in 2031. 

Overall, the project would result in no exceedances to air quality standards and there would be 
minimal changes to peak air concentrations along Buckley Street. 

The human health risk assessment (refer to section 20.4) has considered these concentrations 
and demonstrated that health risks are within the negligible to acceptable risk ranges. 
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Table 20–5 Modelled air quality (peak concentrations) – Buckley Street – at most affected 
receptor (air quality with and without the project) 

Pollutants Applicable standard 

2022 2031 

Without 
project 

With 
project 

Without 
project 

With 
project 

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

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

PM2.5 (24-hour) 36 µg/m³ SEPP(AQM) 7.6 7.4 7.6 7.4 

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

SEPP(AAQ) 6.4 6.3 6.4 6.4 

CO (1-hour) 36 mg/m³ SEPP(AQM) 0.33 0.35 0.35 0.36 

CO (8-hour) 11 mg/m³ SEPP(AAQ) 0.17 0.17 0.18 0.17 

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

NO2 (annual) 62 µg/m³ SEPP(AAQ) 23 22 23 23 

Benzene (1-hour) 75 µg/m³ SEPP(AQM) 13 14 13 14 

Benzene (annual) 10 µg/m³ Air Toxics NEPM 3.1 3.1 3.2 3.1 

Toluene (1-hour) 1880 µg/m³ SEPP(AQM) 58 58 58 59 

Toluene (24-hour) 4113 µg/m³ Air Toxics NEPM 49 49 50 49 

Toluene (annual) 411 µg/m³ Air Toxics NEPM 25 25 25 25 

Ethylbenzene (1-hour) N/A N/A 9.0 9.3 9.2 9.4 

Xylenes (1-hour) 2080 µg/m³ SEPP(AQM) 32 33 33 33 

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

Xylenes (annual) 948 µg/m³ Air Toxics NEPM 8.2 8.2 8.3 8.3 

1,3-butadiene (1-hour) 110 µg/m³ SEPP(AQM) 1.6 1.7 1.6 1.7 

Formaldehyde (1-hour) 15 µg/m³ SEPP(AQM) 8.5 8.7 8.6 8.7 

Formaldehyde (24-hour) 54 µg/m³ Air Toxics NEPM 6.9 6.8 6.9 6.8 

PAHs (1-hour) 0.5 µg/m³ SEPP(AQM) 0.0031 0.0032 0.0032 0.0034 

PAHs (annual) 0.0003 µg/m³ Air Toxics NEPM 0.00015 0.00016 0.00016 0.00015 

Note 1: Results presented are for the peak concentration reached on a single day over the modelled year. 
Note 2: There is currently no applicable, adopted standard for ethylbenzene. 

Francis Street 

Francis Street is north of and runs parallel to the West Gate Freeway, connecting to Geelong 
Road and Millers Road to the west and ending at the Yarra River to the east. The area 
surrounding the Millers Road connection to the west is mostly light industry, with the area to the 
east of Hyde Street dominated by heavy industry including the Yarraville Oil Terminal. Land use 
adjacent to the central region of the road is residential and featuring urban parkland such as 
Angliss Reserve and McIvor Reserve.  

The strategic transport modelling conducted for the project (refer to Technical Report A 
Transport) predicted traffic volumes. Traffic volumes on Francis Street west of Williamstown 
Road decrease by around 4,000 vehicles per day compared to the no project case and east of 
Williamstown Road by around 5,000 vehicles per day in 2031.  

Table 20–6 summarises the outcomes of air quality modelling for the most affected 
receptors around Francis Street (occurring near the intersection of Francis Street and 
Williamstown Road). 
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A number of air quality pollutants, concentrations around Francis Street are improved during the 
‘with project’ scenario in 2031. This is largely due to the removal of traffic from arterial roads. 
Air quality improvements would include up to: 

• A two per cent reduction in PM10 (24-hour average) 

• A fifteen per cent reduction in PM2.5 (24-hour average) 

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

• A fifteen per cent reduction in CO (1 hour average) 

• A ten per cent reduction in CO (8 hour average) 

• A seven per cent reduction in NO2 (annual average). 

The table shows that: 

• Most predicted air quality peak concentrations meet the applicable standard. The key 
exceptions are PM10 (24-hour average) and PM2.5 (annual average), which both do not meet 
the standard without the project, but do meet the standard with the project. 

• In the case of PM10 (24-hour average): 

• No exceedances are predicted peak concentrations are above the applicable standard 
in 2022 and 2031 with the project. The project would reduce peak concentrations by 
around 1-2 µg/m³. The project would improve air quality as it reduces the levels of PM10 
to meet the standard, which would otherwise be exceeded without the project. 

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

• In the case of PM2.5 (annual average): 

• The current applicable standard is 8 µg/m³, with an intended target of 7 µg/m³ from 
2025. Peak concentrations without the project are predicted to exceed the future 7 
µg/m³ standard. The project would reduce the concentration of PM2.5 by around 0.5 
µg/m³ in both 2022 and 2031 and to below the applicable standard in 2031. 

• With the project, no exceedances are predicted above the applicable standard in 2022 
and 2031. A single exceedance is predicted in 2031 without the project. The predicted 
exceedance of the future air quality standard is mainly due to elevated background 
concentrations. 

Overall, the project would reduce the amount of predicted exceedances to air quality standards 
that would occur with the project and there would be air quality improvements to peak 
concentrations along Francis Street. 
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Table 20–6 Modelled air quality (peak concentrations) – Francis Street – 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) 60 61 

(1) 60 

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

PM2.5 (24-hour) 36 µg/m³ SEPP(AQM) 11 9.1 11 9.4 

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

SEPP(AAQ) 7.3 6.9 7.5 
(1) 7.0 

CO (1-hour) 36 mg/m³ SEPP(AQM) 0.80 0.68 0.85 0.72 

CO (8-hour) 11 mg/m³ SEPP(AAQ) 0.37 0.33 0.39 0.35 

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

NO2 (annual) 62 µg/m³ SEPP(AAQ) 27 25 28 26 

Benzene (1-hour) 75 µg/m³ SEPP(AQM) 19 19 20 20 

Benzene (annual) 10 µg/m³ Air Toxics NEPM 3.7 3.7 3.8 3.8 

Toluene (1-hour) 1880 µg/m³ SEPP(AQM) 69 69 72 71 

Toluene (24-hour) 4113 µg/m³ Air Toxics NEPM 53 53 54 54 

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

Ethylbenzene (1-hour) N/A NA 13 13 14 14 

Xylenes (1-hour) 2080 µg/m³ SEPP(AQM) 43 43 46 45 

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

Xylenes (annual) 948 µg/m³ Air Toxics NEPM 9.4 9.4 9.6 9.6 

1,3-butadiene (1-hour) 110 µg/m³ SEPP(AQM) 3.0 2.9 3.3 3.1 

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

Formaldehyde (24-hour) 54 µg/m³ Air Toxics NEPM 7.9 7.6 8.0 7.8 

PAHs (1-hour) 0.5 µg/m³ SEPP(AQM) 0.0070 0.0063 0.0078 0.0069 

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. 
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Hyde Street  

Hyde Street is a north-south road beginning at Bunbury Road in Footscray and ending in 
Spotswood where it becomes Douglas Parade. The land around the west of Hyde Street is 
mixed land use that is predominately residential is located to the west of Hyde Street, with some 
light to heavy industry on the west of the road. The middle section of Hyde Street is west of the 
Yarraville Gardens and the Maribyrnong Town Hall and municipal offices located near the 
intersection with Napier Street. 

The strategic transport modelling conducted for the project (refer to Technical Report A 
Transport) predicted traffic volumes. Traffic volumes on Hyde Street north of Somerville Road 
are predicted to decrease by around 400 vehicles per day compared to the no project case and 
south of Somerville Road by around 100 vehicles per day in 2031.  

Table 20–7 summarises the outcomes of air quality modelling for the most affected receptors 
around Hyde Street (occurring near the intersection of Francis Street and Hyde Street). 

A number of air quality pollutants, concentrations around Hyde Street are improved in the ‘with 
project’ scenario in 2031. This is largely due to the removal of traffic from arterial roads. Air 
quality improvements include up to: 

• A two per cent reduction in PM10 (24-hour average) 

• A five per cent reduction in PM10 (annual average) 

• A seventeen per cent reduction in PM2.5 (24-hour average) 

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

• A three per cent reduction in CO (1 hour average) 

• A ten per cent reduction in CO (8 hour average) 

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

• A seven per cent reduction in NO2 (annual average). 

The table shows that: 

• All predicted air quality peak concentrations with the project improve compared to the no 
project scenario and meet applicable standard. 

• Most predicted air quality peak concentrations without the project meet the applicable 
standard. The key exceptions are PM10 (24-hour average) and PM2.5 (annual average). 

• In the case of PM10 (24-hour average): 

• The project would improve air quality as it reduces the levels of PM10 to meet the 
standard, which would otherwise be exceeded without the project. 

• No exceedances are predicted above the applicable standard in 2022 and 2031 with the 
project. A single exceedance is predicted in both 2022 and 2031 without the project. 

• In the case of PM2.5 (annual average): 

• The current applicable standard is 8 µg/m³, with an intended target of 7 µg/m³ for 2025. 
The project would reduce the concentration of PM2.5 to meet the applicable standard.  

• No exceedances are predicted above the applicable standard in 2022 and 2031 with the 
project. A single exceedance is predicted in 2031 without the project due to elevated 
background concentrations. 
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• Based on the air quality modelling, there would be no increase in peak concentration for 
NO2 (1 hour), benzene (annual), toluene (24 hour), toluene (annual), ethylbenzene (1 hour), 
xylene isomers (24 hour), xylene isomers (annual), formaldehyde (1 hour) and PAHs 
(annual) with the project in 2022. 

• With the project peak air quality concentrations either don’t change or decrease in 
concentration with the project in 2031 for all air quality pollutants.  

Overall, the project would reduce the amount of predicted exceedances to air quality standards 
that would occur with the project and there would be air quality improvements to peak 
concentrations along Hyde Street.  

Table 20–7 Modelled air quality (peak concentrations) – Hyde Street – 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) 60 61 

(1) 60 

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

PM2.5 (24-hour) 36 µg/m³ SEPP(AQM) 10 8.9 11 9.2 

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

SEPP(AAQ) 7.1 6.8 7.2 
(1) 6.8 

CO (1-hour) 36 mg/m³ SEPP(AQM) 0.57 0.60 0.65 0.63 

CO (8-hour) 11 mg/m³ SEPP(AAQ) 0.27 0.25 0.30 0.27 

NO2 (1-hour) 288 µg/m³ SEPP(AQM) 120 120 130 120 

NO2 (annual) 62 µg/m³ SEPP(AAQ) 26 24 27 25 

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

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

Toluene (1-hour) 1880 µg/m³ SEPP(AQM) 63 64 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) N/A NA 11 11 12 12 

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

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

Xylenes (annual) 948 µg/m³ Air Toxics NEPM 8.8 8.8 9.0 8.9 

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

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

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

PAHs (1-hour) 0.5 µg/m³ SEPP(AQM) 0.0055 0.0051 0.00579 0.0053 

PAHs (annual) 0.0003 µg/m³ Air Toxics NEPM 0.00017 0.00017 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 number of predicted exceedances of applicable standard of the air quality 
pollutant over the year. 
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Moore Street 

Moore Street is a small north-south road connecting Princes Highway and Hopkins Street in 
Footscray. The land around Moore Street is predominately residential, comprising single or 
double storey houses. The road ends at Footscray Park in the north, and close to the railway 
line and Footscray Station in the south. The southern end of Moore Street contains some 
commercial properties  

The strategic transport modelling conducted for the project (refer to Technical Report A 
Transport) predicted traffic volumes. Traffic volumes on Moore Street are predicted to decrease 
by up to 600 vehicles per day compared to the no project case in 2031.  

Table 20–8 summarises the outcomes of air quality modelling for the most affected receptors 
around Moore Street (occurring between the intersections of Hopkins Street and Ballarat Road). 

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

• A two per cent reduction in PM10 (24-hour) 

• A three per cent reduction in PM2.5 (24-hour) 

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

• A four per cent reduction in NO2 (annual). 

The table shows that: 

• All predicted air quality peak concentrations, with and without the project, are below the 
applicable standards.  

• No exceedances of the applicable standards are predicted for any air quality pollutants with 
or without the project in both 2022 and 2031.  

• Based on the air quality modelling, there would be no increase in peak concentration for 
PM10 (24 hour), PM10 (annual), NO2 (1 hour), NO2 (annual), benzene (annual), toluene 
(annual), xylene isomers (annual), and formaldehyde (24 hour) with the project in 2022. 

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

Overall, the project would result in no exceedances to air quality standards and there would be 
minimal changes to predicted peak air concentrations along Moore Street. 
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Table 20–8 Modelled air quality (peak concentrations) – Moore Street – 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 59 60 59 

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

PM2.5 (24-hour) 36 µg/m³ SEPP(AQM) 7.8 7.7 7.9 7.7 

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

SEPP(AAQ) 6.6 6.5 6.6 6.5 

CO (1-hour) 36 mg/m³ SEPP(AQM) 0.48 0.52 0.51 0.53 

CO (8-hour) 11 mg/m³ SEPP(AAQ) 0.26 0.27 0.27 0.28 

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

NO2 (annual) 62 µg/m³ SEPP(AAQ) 23 23 24 23 

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

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

Toluene (1-hour) 1880 µg/m³ SEPP(AQM) 63 64 64 65 

Toluene (24-hour) 4113 µg/m³ Air Toxics NEPM 50 51 51 51 

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

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

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

Xylenes (24-hour) 1185 µg/m³ Air Toxics NEPM 25 26 26 26 

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

1,3-butadiene (1-hour) 110 µg/m³ SEPP(AQM) 2.2 2.3 2.3 2.4 

Formaldehyde (1-hour) 15 µg/m³ SEPP(AQM) 9.7 9.9 9.9 10 

Formaldehyde (24-hour) 54 µg/m³ Air Toxics NEPM 7.1 7.1 7.1 7.1 

PAHs (1-hour) 0.5 µg/m³ SEPP(AQM) 0.0045 0.0048 0.0047 0.0050 

PAHs (annual) 0.0003 µg/m³ Air Toxics NEPM 0.00016 0.00017 0.00017 0.0001
7 

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. 
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Whitehall Street 

Whitehall Street is a north-south road beginning at Moreland Street in Footscray and ending at 
Francis Street in Spotswood. Light to heavy industry are located both east and west of the road, 
with heavy industry being the dominant land use surrounding the southern extent of the road. 
Whitehall Street is a wide one- to three-lane road that offers street-side parking at multiple 
locations. Traffic using the road is mostly heavy vehicles such as trucks that are transferring 
goods to and from local industry.  

The strategic transport modelling conducted for the project (refer to Technical Report A 
Transport) predicted traffic volumes on Whitehall Street north of Somerville Road would 
decrease by around 2,500 vehicles per day compared to the no project case and south of 
Somerville Road by around 2,000 vehicles per day in 2031.  

Table 20–9 summarises the outcomes of air quality modelling for the most affected receptors 
around Whitehall Street (occurring near the intersection of Francis Street and Whitehall Street). 

A number of air quality pollutants, peak concentrations around Whitehall Street are improved in 
the ‘with project’ scenario in 2031. This is largely due to the removal of traffic from arterial 
roads. Air quality improvements include: 

• A two per cent reduction in PM10 (24-hour average) 

• A five per cent reduction in PM10 (annual average) 

• A seventeen per cent reduction in PM2.5 (24-hour average) 

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

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

• A sixteen per cent reduction in CO (8 hour average) 

• A seven per cent reduction in NO2 (one-hour average)  

• A seven per cent reduction in NO2 (annual average). 

The table shows that: 

• Most predicted air quality peak concentrations without the project meet the applicable 
standard. The key exceptions are PM10 (24-hour average) and PM2.5 (annual average). 

• Predicted air quality peak concentrations with the project improve and most meet the applicable 
standard, the key exceptions are PM10 (24-hour average) and PM2.5 (annual average). 

• In the case of PM10 (24-hour average): 

• Air quality without the project is above the applicable standard. Based on conservative air quality 
modelling, the project would improve air quality and reduce the amount of PM10 by 1-2 µg/m³. 

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

• In the case of PM2.5 (annual average): 

• The current applicable standard is 8 µg/m³, with an intended target of 7 µg/m³ for 2025. 
Air quality without the project is above the future 7 µg/m³ standard. Based on 
conservative air quality modelling, the project would improve air quality and reduce the 
concentration of PM2.5 by 0.5µg/m³. 

• No exceedances above the applicable standard are predicted in 2022 with or without the 
project. A single exceedance above the applicable standard is predicted in 2031 with and 
without the project. The predicted exceedance of the future air quality standard is principally 
due to elevated background concentrations. 
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• Based on the air quality modelling, there would be no increase in peak concentration for 
PM10 (24-hour), NO2 (1 hour), benzene (1 hour), benzene (annual) toluene (24 hour), 
toluene (annual), ethylbenzene (1 hour), xylene isomers (annual), formaldehyde (1 hour) 
and PAHs (annual) with the project in 2022. 

• There is either a decrease or no change in emissions on Whitehall Street for all pollutants 
with the project in 2031. 

Overall, the project would not change the amount of predicted exceedances of applicable 
standards; however, as peak concentrations are reduced, air quality with the project would 
improve along Whitehall Street. 

Table 20–9 Modelled air quality (peak concentrations) – Whitehall Street – 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) 

61 
(1) 

63 
(1) 

62 
(1) 

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

PM2.5 (24-hour) 36 µg/m³ SEPP(AQM) 11 10 12 10 

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

SEPP(AAQ) 7.8 7.3 8.0 
(1) 

7.5 
(1) 

CO (1-hour) 36 mg/m³ SEPP(AQM) 0.73 0.69 0.82 0.77 

CO (8-hour) 11 mg/m³ SEPP(AAQ) 0.41 0.35 0.45 0.38 

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

NO2 (annual) 62 µg/m³ SEPP(AAQ) 29 27 30 28 

Benzene (1-hour) 75 µg/m³ SEPP(AQM) 19 19 20 20 

Benzene (annual) 10 µg/m³ Air Toxics NEPM 4.0 4.0 4.1 4.1 

Toluene (1-hour) 1880 µg/m³ SEPP(AQM) 69 70 72 71 

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

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

Ethylbenzene (1-hour) N/A NA 13 13 14 14 

Xylenes (1-hour) 2080 µg/m³ SEPP(AQM) 43 44 46 45 

Xylenes (24-hour) 1185 µg/m³ Air Toxics NEPM 28 29 29 29 

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

1,3-butadiene (1-hour) 110 µg/m³ SEPP(AQM) 2.9 3.0 3.3 3.2 

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

Formaldehyde (24-hour) 54 µg/m³ Air Toxics NEPM 8.0 7.9 8.1 8.1 

PAHs (1-hour) 0.5 µg/m³ SEPP(AQM) 0.0070 0.0068 0.0079 0.0075 

PAHs (annual) 0.0003 µg/m³ Air Toxics NEPM 0.00019 0.00019 0.00020 0.0002
0 

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. 
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Williamstown Road 

Williamstown Road is a north-south road beginning at Geelong Road in Yarraville which 
becomes Melbourne Road as it passes under the West Gate Freeway in Spotswood. The area 
surrounding the road is predominantly residential with commercial land use increasing around 
the southern end, including shopping precincts at the corner of High Street and Williamstown 
Road, and the corner of Williamstown Road and Thomas Street, which are a destination 
for local traffic.  

The strategic transport modelling conducted for the project (refer to Technical Report A 
Transport) predicted the traffic volumes on Williamstown Road north of Somerville Road would 
decrease by around 300 vehicles per day, between Somerville Road and Francis Street by 
around 100 vehicles per day and south of Francis Street by 2,500 vehicles per day compared to 
the no project case in 2031. 

Table 20–10 summarises the outcomes of air quality modelling for the most affected receptors 
around Williamstown Road (occurring near half-way between Francis Street and the West Gate 
Freeway). 

For a number of air quality pollutants, the concentrations around Williamstown Road are 
improved in the ‘with project’ scenario in 2031. This is largely due to the removal of traffic from 
arterial roads. Air quality improvements include: 

• A two per cent reduction in PM10 (24-hour average) 

• A five per cent reduction in PM10 (annual average) 

• A seventeen per cent reduction in PM2.5 (24-hour average)  

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

• A sixteen per cent reduction in CO (1 hour average) 

• A fourteen per cent reduction in CO (8 hour average) 

• A thirteen per cent reduction in NO2 (one-hour average) 

• A seven per cent reduction in NO2 (annual average). 

The table shows that: 

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

• In the case of PM10 (24-hour average): 

• The project would improve peak concentrations by around 1-2 µg/m³. However, because 
PM10 (24-hour) air quality without the project is already above the applicable standard by 
more than this amount, the standard would continue to be exceeded with the project. 

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

• In the case of PM2.5 (annual average): 

• The current applicable standard is 8 µg/m³, with an intended target of 7 µg/m³ from 
2025. The modelling predicts the project would reduce peak concentrations by around 
0.5 µg/m³ in both 2022 and 2031. This meets the applicable air quality standard in 2022; 
however, the more stringent 2031 standard is exceeded. 

• A single exceedance above the applicable standard is predicted in 2031 with and 
without the project. The predicted exceedance of the future air quality standard is 
principally a result of elevated background concentrations. 
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• Based on the air quality modelling, there would be no increase in peak concentration for 
benzene (1 hour), benzene (annual), toluene (24 hour), toluene (annual), xylene isomers 
(annual), formaldehyde (1 hour) and PAHs (annual) with the project in 2022. 

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

Overall, the project would not change the amount of exceedances of applicable standards; 
however, as peak concentrations are reduced, air quality with the project would improve along 
Williamstown Road. 

Table 20–10 Modelled air quality (peak concentrations) – Williamstown 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) 62 
(1) 

61 
(1) 

63 
(1) 

62 
(1) 

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

PM2.5 (24-hour) 36 µg/m³ SEPP(AQM) 11 10.0 12 10 

PM2.5 (annual) 8 (2022), SEPP(AAQ) 7.9 7.4 8.0 
(1) 

7.5 
(1) 

CO (1-hour) 7 (2031) SEPP(AQM) 0.94 0.81 1.0 0.84 

CO (8-hour) 36 mg/m³ SEPP(AAQ) 0.47 0.41 0.50 0.43 

NO2 (1-hour) 11 mg/m³ SEPP(AQM) 150 130 160 140 

NO2 (annual) 288 µg/m³ SEPP(AAQ) 30 27 30 28 

Benzene (1-hour) 62 µg/m³ SEPP(AQM) 21 21 21 21 

Benzene (annual) 75 µg/m³ Air Toxics NEPM 4.0 4.0 4.1 4.2 

Toluene (1-hour) 10 µg/m³ SEPP(AQM) 72 73 74 74 

Toluene (24-hour) 1880 µg/m³ Air Toxics NEPM 54 54 54 55 

Toluene (annual) 4113 µg/m³ Air Toxics NEPM 27 27 27 27 

Ethylbenzene (1-hour)¹ 411 µg/m³ NA 14 15 15 15 

Xylenes (1-hour) N/A SEPP(AQM) 46 47 47 48 

Xylenes (24-hour) 2080 µg/m³ Air Toxics NEPM 28 29 29 29 

Xylenes (annual) 1185 µg/m³ Air Toxics NEPM 10.0 10.0 10 10 

1,3-butadiene (1-hour) 948 µg/m³ SEPP(AQM) 3.3 3.4 3.5 3.5 

Formaldehyde (1-hour) 110 µg/m³ SEPP(AQM) 12 12 12 12 

Formaldehyde (24-hour) 15 µg/m³ Air Toxics NEPM 8.0 7.9 8.2 8.0 

PAHs (1-hour) 54 µg/m³ SEPP(AQM) 0.0073 0.0075 0.0083 0.0078 

PAHs (annual) 0.5 µg/m³ Air Toxics NEPM 0.00019 0.00019 0.00020 0.00020 

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. 
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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 West Gate Tunnel Project, commencing at least 
one year of monitoring before operation and continuing five years post opening of the freeway, 
or 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. 

Implementing this EPR would limit the potential for the project to have an adverse impact 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 the impact would be 
medium and it would be unlikely the impact on air quality would change significantly. 

The human health risk assessment (refer to section 20.4) has considered the predicted 
concentrations and demonstrated that health risks are within the negligible to acceptable 
risk ranges.  

Mitigation and management measures related to air quality impacts during operation covering 
the combined impacts of both tunnel ventilation and surface roads are discussed further in the 
section below. 

Combined impacts of tunnel ventilation and surface roads 
The most impacted sensitive receptors near the project alignment (identified as being most 
likely to experience the greatest combined impacts) were used to assess the potential combined 
impacts from tunnel ventilation and surface road emissions. There were 21 sensitive receptors 
identified, based on their proximity to the intersection of two modelled roads and on proximity to 
tunnel ventilation structures (Figure 20-6).  

The predicted concentrations from the proposed tunnel ventilation system and surface road 
emissions were added to background concentrations. In general, the contribution from 
background concentrations was much greater than the contribution from the combined surface 
roads and the tunnel ventilation system at the most impacted sensitive receptors. 

Air quality standards for the combined emissions from surface roads and ventilation structures 
were sourced from SEPP (AAQ), Air NEPM and Air Toxics NEPM. These were used for 
comparative rather than compliance purposes, as standards for air quality are not relevant to air 
emissions from individual sources, specific industries or roadside locations.  

Air quality parameters for NO2, PM10 and PM2.5 pollutants in 2031 in a worst case traffic scenario 
were used to predict concentrations at the sensitive receptors. Air quality was also investigated at 
these receptors for pollutants other than NO2, PM10 and PM2.5. Further information on these other 
potential air quality impacts is contained in Technical Report G Air quality. 
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Figure 20-5 Schematic of air quality impact assessment approach (combined impacts assessment) 

 

 

Figure 20-6 Sensitive receptors for the combined (tunnel ventilation and surface roads) air 
quality assessments 

 

 

Table 20–11 summarises the outcomes of air quality modelling for the sensitive receptors near 
the project alignment. The modelling shows the peak (highest daily maximum) concentration 
over the year and this represents air quality under a worst case scenario. The table shows that: 
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• Peak concentrations for particulate matter (PM10 and PM2.5) are predicted to be above their 
applicable standard without the project in 2031. Generally, peak concentrations for 
particulate matter (PM10 and PM2.5) and NO2 remain the same with the project in some 
locations, however in other areas peak concentrations either decrease or increase in 2031. 
The most impacted receptor for particulate matter and NO2 is near Fogarty Avenue 
in Yarraville 

• In the case of PM10 (24-hour average), the applicable standard for combined impacts is 50 
µg/m³. At more than half of the sensitive receptors, peak concentration levels remain the 
same. At more than a quarter of the sensitive receptors, peak concentrations decrease, and 
at under a quarter of the receptor locations peak concentrations increase with the project. 
At these locations where concentrations increase the modelling predicts the project to 
contribute to less than 2 µg/m³ of peak concentrations under worst case traffic conditions 
in 2031.  

• In the case of PM2.5 (24-hour average), the applicable standard for combined impacts is 
proposed to be 20 µg/m³ after 2025. At most sensitive receptors, peak concentrations 
remain the same with the project. At the two sensitive receptors where PM2.5 (24-hour 
average) peak concentrations increase with the project, modelling predicts the project to 
contribute less than 1 µg/m³ under worst case traffic conditions in 2031.  

• In the case of NO2 (1-hour average), the current applicable standard is 225 µg/m³. 
The modelling predicts the maximum peak concentrations of NO2 meet the applicable 
standard with the project in 2031 at all sensitive receptors 

• For most sensitive receptors, the number of exceedances above the applicable standard is 
the same both with and without the project. This is due to background concentrations 
contributing to most of the total concentrations. The key exception is PM10 (24-hour 
average) where at one sensitive receptor (near Fogarty Avenue) there is one additional 
exceedance with the project in 2031 under a worse case traffic scenario.  

Table 20–11 Modelled air quality (peak concentrations) in 2031 (in worse case traffic scenario) – 
Combined impacts − at sensitive receptors (air quality with and without the project)  

Receptor 
ID Location 

PM10  
(24-hour 
average) 

PM2.5  
(24-hour 
average) 

NO2  
(1-hour average) 

Without 
Project 

With 
Project 

Without 
Project 

With 
Project 

Without 
Project 

With 
Project 

1 Williamstown Road / Thomas 
Street 

63 
(2) 

62 
(2) 

26 
(1) 

26 
(1) 

140 130 

2 Williamstown Road / The Avenue 60 
(2) 

60 
(2) 

25 
(1) 

25 
(2) 

140 130 

3 Williamstown Road / Thomas 
Street 

61 
(2) 

61 
(2) 

25 
(1) 

25 
(1) 

160 120 

4 Bena Street 61 
(2) 

61 
(2) 

25 
(1) 

25 
(1) 

160 130 

5 Williamstown Road / Francis 
Street 

61 
(2) 

60 
(2) 

25 
(1) 

25 
(1) 

120 120 

6 Francis Street Community Centre 61 
(2) 

60 
(2) 

24 
(1) 

24 
(1) 

120 130 

7 Hyde Street / Francis Street 61 
(2) 

60 
(2) 

25 
(1) 

25 
(1) 

120 130 

8 Hyde Street / Somerville Road 59 
(2) 

59 
(2) 

24 
(1) 

24 
(1) 

120 120 

9 Yarraville Gardens AAQMS 59 
(2) 

59 
(2) 

24 
(1) 

24 
(1) 

120 120 
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Receptor 
ID Location 

PM10  
(24-hour 
average) 

PM2.5  
(24-hour 
average) 

NO2  
(1-hour average) 

Without 
Project 

With 
Project 

Without 
Project 

With 
Project 

Without 
Project 

With 
Project 

10 Hyde Street / Harris Street 59 
(2) 

59 
(2) 

24 
(1) 

24 
(1) 

120 130 

11 Donald McLean Reserve AAQMS  61 
(2) 

61 
(2) 

25 
(1) 

25 
(1) 

150 130 

12 New Street South, Kingsville 59 
(2) 

60 
(2) 

24 
(1) 

25 
(1) 

130 130 

13 Strong Street, Spotswood 60 
(2) 

60 
(2) 

25 
(1) 

25 
(1) 

130 130 

14 Fogarty Avenue, Yarraville 61 
(2) 

62 
(3) 

26 
(1) 

26 
(1) 

130 140 

15 Kyle Road, Altona North 59 
(2) 

60 
(2) 

25 
(1) 

25 
(1) 

130 130 

16 Francis Street / Roberts Street 60 
(2) 

59 
(2) 

24 
(1) 

24 
(1) 

120 120 

17 Francis Street / Gent Street 60 
(2) 

59 
(2) 

24 
(1) 

24 
(1) 

120 120 

18 Blackshaws Road / Millers Road 59 
(2) 

59 
(2) 

24 
(1) 

24 
(1) 

120 120 

19 Blackshaws Road / New Street 59 
(2) 

59 
(2) 

24 
(1) 

24 
(1) 

120 120 

20 Urban renewal area: Bradmill 
Precinct 

60 
(2) 

61 
(2) 

25 
(1) 

26 
(1) 

120 150 

21 Urban renewal area: Precinct 15 60 
(2) 

60 
(2) 

25 
(1) 

25 
(1) 

130 160 

 
Legend Increase Decrease  

Note 1: Applicable standards for PM10 = 50 µg/m³, for PM2.5 = 20 µg/m³ and for NO2 = 225 µg/m³. 
Standards referenced are from the relevant parameter in SEPP (AAQ), Air NEPM and Air Toxics NEPM. 
As these standards are not relevant to air emissions from individual sources, specific industries or 
roadside locations, these standards are used for comparative rather than compliance purposes.  

Note 2: Results presented are for the peak concentration reached on a single day over the modelled year.  

Note 3: Value in parenthesis is the number of predicted exceedances of applicable standard of the air 
quality pollutant over the year. 

The most affected sensitive receptor is near Fogarty Avenue in Yarraville. Fogarty Avenue is a 
small two-lane arterial road directly north, adjacent and parallel to the West Gate Freeway, 
running from The Boulevard in the east and becoming The Avenue as it goes underneath the 
West Gate Freeway in the west. The Footscray Hockey Club is located on the eastern end of 
the road and residential areas surround the western end. 

Figures 20-7 to 20-10 show the outcomes of air quality modelling at the location of the sensitive 
receptor near Fogarty Avenue in 2031. The modelling shows daily maximum concentrations of 
PM10 (24-hour average) and PM2.5 (24-hour average) under normal traffic conditions and under a 
worst case traffic scenario over the year. The modelling identifies the predicted background 
concentration (without the project) and the additional project contribution (from both surface 
roads and tunnel ventilation).  
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The figures show: 

• Background concentrations for particulate matter (PM10 and PM2.5) are the main contributor 
to the total predicted concentrations. The daily maximum concentration exceeds the 
applicable standard less than a couple of times over the modelled year under normal and 
worst case traffic conditions 

• In the case of PM10 (24-hour average), the current applicable standard is 50 µg/m³. 
Concentrations are predicted to exceed the standard on two days of the year in 2031 under 
normal and maximum traffic scenarios. The maximum predicted concentration with the 
project is 62 µg/m³, with the project contributing less than 4 µg/m³ (3.3 µg/m³ from surface 
road emissions and 0.4 µg/m³ from tunnel ventilation emissions) of the total peak 
concentration 

• In the case of PM2.5 (24-hour average), the applicable standard for 2025 is 20 µg/m³. 
Concentrations are predicted to exceed the standard on only one day of the year in 2031 
under normal and maximum traffic scenarios. The maximum predicted concentration with 
the project is less than 26 µg/m³ in all scenarios, with the project contributing to less than 
4 µg/m³ (3.1 µg/m³ from surface road emissions and 0.3 µg/m³ from tunnel ventilation 
emissions) of the total peak concentration 

• Overall, the combined impacts from the tunnel ventilation and surface road emissions 
project do not contribute significantly to air quality issues within the tunnels component of 
the West Gate Tunnel Project.  

Mitigation and management 

Generally, air quality would improve in the tunnels component when comparing modelled 
scenarios without the project for all emissions assessed. However, to manage potential air 
quality impacts, the tunnel ventilation system would be designed to meet the requirements of 
SEPP (AQM) (EPR reference AQP1), to achieve zero portal emissions during operation, 
(EPR reference AQP2), and to achieve a best practice in-tunnel air quality for CO (EPR 
reference AQP3). 

An air quality monitoring program would be implemented to measure the air quality impacts of 
the West Gate Tunnel Project for both ambient air quality and in-tunnel air quality. The program 
would include at least one year of monitoring before the project commences operation and five 
years of monitoring after the opening of the freeway, or a lessor period as agreed with EPA 
Victoria. The results of the monitoring would be publicly available (EPR reference AQP4 
and AQP5).  

During operation, should exceedances occur that are greater than concentrations expected 
from the tunnel ventilation system, further consultation would be undertaken with EPA Victoria 
to determine the appropriate actions to take (EPR reference AQP5). 

Given the low amount of predicted exceedances and the low level of changes to concentrations 
as a result of the operation of the tunnels component, residual risks from changes in air quality 
at sensitive receptors are medium. 

The human health risk assessment (refer to section 20.4) has considered predicted air quality 
concentrations and demonstrated that health risks are within the negligible to acceptable 
risk ranges. 
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Figure 20-7 Modelled air quality – Combined impacts – at most affected receptor location near Fogarty Avenue (background air quality with project contribution 
(surface roads and tunnel ventilation structures) over the year 2031 (in normal traffic conditions) for PM10 (24 hour) 
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Figure 20-8 Modelled air quality – Combined impacts – at most affected receptor location near Fogarty Avenue (background air quality with project contribution 
(surface roads and tunnel ventilation structures)) over the year 2031 (in worst case traffic scenario) for PM10 (24 hour) 
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Figure 20-9 Modelled air quality – Combined impacts – at most affected receptor location near Fogarty Avenue (background air quality with project contribution 
(surface roads and tunnel ventilation structures)) over the year 2031 (in normal traffic conditions) for PM2.5 (24 hour) 
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Figure 20-10 Modelled air quality – Combined impacts – at most affected receptor location near Fogarty Avenue (background air quality with project contribution 
(surface roads and tunnel ventilation structures)) over the year 2031 (in worst case traffic scenario) for PM2.5 (24 hour) 
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20.1.7 Conclusion 
Construction of the tunnels component would involve the disturbance, excavation and storage 
of material including dust and odorous material. Some air quality impacts are unavoidable, but 
would be temporary and localised. Impacts 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 of a standard that does not 
prejudice the health and amenity of nearby residents, open spaces and community facilities 
(EPR reference AQ6). 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. 

Potential impacts on air quality from the operation of the tunnels component could occur within 
the tunnels and from the ventilation structures located at each of the tunnel portals. The risks 
from these emissions would be mitigated through designing the tunnel ventilation system to 
meet the requirements of SEPP (AQM) and best practice (EPR references AQP1 and AQP3) 
and to achieve zero portal emissions during operation (EPR reference AQP2). An air quality 
monitoring program would be undertaken before and during operation to monitor ambient and 
in-tunnel air quality (EPR reference AQ4 and AQ5). As a result of the West Gate Tunnel Project, 
trucks would be removed from local roads in Yarraville, leading to a change of use of some 
roads within this component. Air quality would improve along Buckley Street, Francis Street, 
Whitehall Street and Williamstown Road under the predicted worst case scenarios modelled for 
the EES impact assessment. 

Due to high background concentrations of pollutants (largely as a result of emissions from 
industry in the area), some air quality criteria would not be met for surface roads emissions. 
These exceedances − primarily for particulate matter − are predicted to only occur on one day 
each year and the project’s contribution to these events would be minor or negligible. In some 
locations, the project would improve air quality by reducing particulate matter concentrations to 
below the criterion that would be exceeded in 2031 if the project does not proceed. Additionally, 
air quality with the project in 2031 would result in no additional exceedances of applicable 
standards compared to the no project scenario and in some cases would reduce the number of 
exceedances at the most affected receptors.  

Based on conservative modelling of the combined emissions from surface road traffic and the 
tunnel ventilation system, the project would not contribute significantly to the air quality within 
this component. Generally, air quality (peak concentrations) at most sensitive receptor locations 
do not change with the project or if there is an increase it is minor. Particulate matter (PM10 and 
in some cases PM2.5) peak concentration levels are predicted to exceed applicable standards 
on one or two days a year either with or without the project, due to background levels. At the 
most affected receptor (near Fogarty Avenue in Yarraville), it is predicted that there would be 
one additional exceedance in 2031.  

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 increase in 
use of hybrid, electric, more fuel-efficient and low emission vehicles for 2031 and hence the 
results are representative of a worst case scenario. 

The human health risk assessment conducted for the project (refer to section 20.4) has 
confirmed that the health risks associated with exposure to predicted emissions concentrations 
would lie within the acceptable risk range. 

Following the adoption of the EPRs, the project was assessed as consistent with the evaluation 
objective set out in the scoping requirements of minimising adverse air quality effects on the 
health and amenity of surrounding sensitive receptors. 
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20.2 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 relevant findings of the 
impact assessment of key impacts for the tunnels component. 

20.2.1 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 
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 on magnitude, duration, particular characteristics and the 
time of day. The highly developed area surrounding the tunnels component already hosts 
activities that generate a variety of 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 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, 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 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 loud activities during more sensitive periods such as evenings or 
nights; however, some noise generating activities such as earthworks must be undertaken 
outside standard working hours. For the tunnels component, these activities have the potential 
to affect residential areas in Spotswood, Yarraville, South Kingsville and Footscray. 

Potential noise and vibration impacts are likely to be greatest at the tunnel portals. Construction 
activities at the southern portals may affect residential receptors near the eastbound portal 
(closer to Williamstown Road). Lesser impacts are anticipated at the westbound portal (near the 
Newport Freight Railway Line) due to a greater distance from residences and the generally 
industrial nature of the surrounding land use. Similarly, lesser impacts are anticipated at the 
northern portal due to the significant separation from residences. 

Relevant guidelines containing measures for managing construction noise and vibration, include 
EPA Victoria’s Noise Control Guidelines (Publication 1254, 2008), NSW Interim Construction 
Noise Guideline (DECC, 2009), Australian Standard AS2107:2000, British Standards BS6472-
1:2008 and German Standard DIN4150-3:1999. The noise and vibration targets specified in 
these guidelines have formed the basis of EPRs and would be adopted for works conducted 
outside standard construction hours. Additionally, daytime noise targets for non-residential 
areas would be set as specified in the NSW Interim Construction Noise Guideline (DECC, 
2009). A range of guidelines and standards have been used in this impact assessment as they 
address different aspects of construction noise management, measurement and assessment.  
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Compliance with noise objectives 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, equipment enclosures and quieter machinery, would 
limit these impacts to a manageable level. Specific noise mitigation measures which would 
minimise construction noise for the tunnels component include construction of noise mitigation 
enclosures around loud equipment at the northern portal construction compound. 

20.2.2 EES evaluation objective 
The Scoping Requirements for the EES include the following evaluation objective for noise: 

• 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 
both construction and operational phases of the project. 

Traffic noise impacts on surface receptors from the project are not applicable to the tunnel 
component. Traffic noise impacts from the project are discussed in section 13.2 (Volume 1 West 
Gate Freeway) and 27.2 (Volume 4 Port, CityLink and city connections) respectively.  

This section covers noise and vibration from surface activities including the operation of facilities 
such as the ventilation structures. Vibration and regenerated noise related to the construction and 
operation of the West Gate tunnels is covered in section 20.3 of Volume 3 and in Technical Report 
I Vibration and regenerated noise (tunnel). This section does review expected changes in noise 
levels as a result of changes in surface traffic on parallel traffic routes as a result of this project.  

Assessment of the human health impacts associated with the predicted noise levels is provided 
in section 20.4 of Volume 3 and in Technical Report J Human health. 

20.2.3 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 would be applied to mitigate potential impacts 

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

• 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 with 
EPRs implemented. 

Key legislation and policy that guided the impact assessment is detailed in Attachment I 
Legislation and policy. 
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20.2.4 Existing conditions 
Land use adjacent to the tunnels is primarily residential, including the neighbourhoods of 
Spotswood south of the West Gate Freeway, Yarraville between Williamstown Road and 
Somerville Road and Footscray, extending north to Napier Street. Residences within these 
neighbourhoods are generally single storey buildings. Land uses between Whitehall Street and 
the Maribyrnong River are predominantly industrial and commercial.  

For the purposes of the noise and vibration assessment, the area around the tunnels 
component was divided into two catchment areas: 

• Yarraville / Spotswood / South Kingsville 

• Yarraville / Footscray. 

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 
tunnels component, the monitoring was undertaken for background noise and background 
vibration (shown in Figure 20-11 and Figure 20-12). These monitoring locations are 
representative of potentially affected receptors. 

Information on existing conditions for the two catchments is summarised below, including the 
location of the catchment, receptor types within the catchment and noise and vibration conditions. 

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 State Environment Protection 
Policy (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 

• LAeq noise level, The constant sound level which, when occurring over the same period of 
time, would result in the receptor experiencing the same amount of sound energy. 
Measurable objectives for fixed infrastructure and construction typically reference a LAeq 
level (derived from the measured LA90 noise level described above) in Victoria to determine 
compliance over a specified time period. Traffic noise objectives for freeways in Victoria 
reference the LA10(18-hour) descriptor.  

• 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). 
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Figure 20-11 Noise and vibration catchment area Yarraville/Spotswood/South Kingsville 
(West Gate Freeway to Somerville Road)  

  

Figure 20-12 Noise and vibration catchment area Yarraville/Footscray 
(Somerville Road to Bunbury Street) 
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Yarraville/Spotswood/South Kingsville 

This catchment includes the part of Yarraville between the West Gate Freeway and Somerville 
Road and Spotswood south of the West Gate Freeway  

Receptors 

The catchment contains many residential receptors, both north and south of the West Gate 
Freeway. Residential buildings located adjacent to the eastbound southern portal are mainly 
near the intersection of Williamstown Road and the West Gate Freeway. Residential buildings 
located adjacent to the westbound southern portal are between New Street and the Newport 
Freight Railway Line. 

Non-residential sensitive receptors include the Yarraville Community Centre, Norfolk Street 
Child Care Centre, Emma McLean Kindergarten and Day Care, Kingdom Hall of Jehovah’s 
Witnesses, Spotswood RSL and St Marks Anglican Church. 

This catchment has a number of outdoor recreation and public open spaces include Stanford 
Grove Reserve, Westgate Golf Course and Hyde Street Reserve and, Donald McLean Reserve. 

Heritage buildings are present at the Bradmill industrial buildings, Dee Cottage and the 
Yarraville Community Centre. 

Noise and vibration conditions 

Background noise levels (LA90) at residential receptors in the Yarraville/ Spotswood/South 
Kingsville catchment area were measured at 52 dB(A) to 63 dB(A) during the day, 50 dB(A) to 
65 dB(A) during the evening, and 47 dB(A) to 63 dB(A) during the night time. These noise levels 
are typical for urban receptors near a freeway or major roads. 

Background noise levels (LA90) at non-residential receptors were measured at Yarraville 
Community Centre (60 dB(A)), Norfolk Street Child Care Centre (57 dB(A)) during the daytime. 
Existing daytime levels of 58-63 dB(A) were measured for the remaining non-residential 
receptors, which indicates they are protected from traffic noise by surrounding buildings. 

Outdoor recreation and public open spaces non-residential receptors within the Yarraville/ 
Spotswood catchment area have been measured at around 50 dB(A) during the daytime. 
Existing noise in the Donald McLean Reserve is influenced by the freeway and was recorded at 
65 dB(A). 

Vibration monitoring in Yarraville/ Spotswood recorded generally low average vibration levels of 
around 0.1 to 0.2 mm/s. Infrequent maximum levels were recorded along roads with significant 
volumes of heavy vehicles, including Hyde Street (4.5 mm/s) and Francis Street (4.9 mm/s). 

Yarraville/ Footscray  

The Yarraville/ Footscray catchment covers the area between Somerville Road and 
Bunbury Street.  
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Receptors 

The residential receptors in this catchment are mainly gathered between Somerville Road and 
Hopkins Street, and east of the Williamstown railway line to Whitehall Street. Commercial and 
industrial development dominates the eastern side of the catchment area and includes the 
Docklands Cotton Mills complex. 

Non-residential sensitive receptors include the Footscray Community Art Centre, and 
Department of Human Services on Footscray Road. Outdoor recreation and public open spaces 
in the catchment are Yarraville Gardens (Greelish Oval, Barbara Beyer Reserve, Hanmer 
Reserve) and Grimes Reserve. 

Noise and vibration conditions 

Background noise levels (LA90) at residential receptors in the Yarraville/ Footscray catchment 
area were measured at 52 dB(A) to 63 dB(A) during the day, 50 dB(A) to 65 dB(A) during the 
evening, and 47 dB(A) to 63 dB(A) during the night. These noise levels are typical for urban 
receptors near a freeway or major roads. 

Background noise levels (LA90) at non-residential receptors within the Yarraville/Footscray 
catchment area were measured at around 51 dB(A). 

Vibration monitoring in Yarraville/ Footscray recorded generally low average vibration levels of 
0.1 to 0.2 mm/s. Streets with significant volumes of heavy vehicles recorded infrequent higher 
maximum vibration levels including Moreland Street (2.1 mm/s). 

20.2.5 Construction impact assessment 
Key impacts identified for the construction phase of the tunnels component in relation to noise 
and surface vibration are outlined in the table below. 

Table 20–12 Risk table – Construction 

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

Initial risk 
rating  

Residual 
risk rating 

NVR09 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 

NVR10 North Yarra Main 
Sewer realignment 
and protection of 
other utilities 

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 

R Medium Medium 

NVR11 Dive structure/ 
portal construction 

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

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

Initial risk 
rating  

Residual 
risk rating 

NVR12 Precast plant 
construction and 
manufacturing of 
precast units 

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 

 

• Noise and surface vibration disturbance at local residential, commercial or other sensitive 
receptors due to: 

• Construction traffic movements and the operation of plant and machinery during the site 
clearance and construction site establishment phase of works (risk NVR09) 

• Construction traffic movements and the operation of plant and machinery during the 
earthworks phase of works to realign the North Yarra Main Sewer (risk NVR10)  

• Construction traffic movements and the operation of plant and machinery during the 
construction of the tunnel portals (risk NVR11) 

• Construction traffic movements and the operation of plant and machinery during the 
construction of the precast plant for tunnel lining segments (risk NVR12). 

Noise and vibration impacts from subsurface excavation of the tunnel are covered in 
section 20.3. 

Construction noise impacts due to traffic movements and 
operation of plant and machinery (risks NVR09, NVR10, 
NVR11, NVR12) 
Construction noise modelling was carried out to predict noise impacts at sensitive receptors 
around the tunnels component during northern and southern portal construction, site 
establishment, earthworks (including portal construction), 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 targets set for the project.  

Construction activities and noise objectives 

Construction activities 

The main site compound for the tunnels component would be located at the northern portal, 
east of Whitehall Street at the junction with Somerville Road. This compound would include 
water treatment plants, water storage tanks, bentonite mixing plant, cooling water plant, 
compressor station, fuel and oil storage, settling pond, water storage tanks and a TBM 
assembly crane. Other construction activities around the portal site would include temporary 
storage and handling facilities for spoil generated from the tunnelling activities. 
Noise enclosures would be installed around key items of fixed plant and equipment to reduce 
noise impacts.  
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Smaller site compounds would be located: 

• Next to the southern westbound portal, south of the West Gate Freeway, west of the 
Newport Freight Railway Line. This compound would include water treatment plants, 
storage and laydown areas, wheel washing facilities and site offices.  

• South of the West Gate Freeway and west of Melbourne Road on land owned by VicRoads 
to serve the portal and dive construction.  

Figure 20-13 Tunnels component noise and vibration study area 

 

 

The timing of construction activity would vary depending on the nature and volume of the works, 
and would be planned and conducted to minimise impacts to the local community. 

The nature of the tunnel construction would require works to be continuous with shift work being 
undertaken 24 hours a day, seven days a week. Construction for the southern portals would 
occur within and in close proximity to the operational West Gate Freeway. Activities would 
therefore be carried out during periods of lower traffic to minimise disruptions to the road 
network, meaning that construction during evening, night time, weekend and public holiday 
periods would be unavoidable. At the northern portal, construction would generally be limited to 
standard daytime construction hours. 

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

The key construction activities have been modelled 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: 
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• Three metres high would provide five to 10 dB(A) noise reduction 

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

• All equipment would be operating at the same time 

• 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 each section 

• Temporary noise barriers would be installed along the boundaries of construction 
compounds that face sensitive receivers and acoustic enclosures would be constructed 
around tunnel shafts and associated stockpile sites where out of hours spoil removal would 
occur. Temporary barriers would also be installed where the existing traffic noise barriers 
are removed 

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

• Piling would be undertaken using bored 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 with reference to the 
methodology outlined in AS2436-2010 Guide to noise and vibration control on construction, 
demolition and maintenance sites, which provides typical measurement intervals for 
construction noise 

• 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 (ICNG) and the EPA 1254 Noise Control Guidelines. 

Noise levels from construction equipment generally reduce with increased distance from the 
noise source. Residences and other receptors in the immediate vicinity of the construction 
activity would usually be more impacted than more distant receptors.  

Topography and 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.  

Construction activities for this component are outlined in Table 20–14 and further described in 
Chapter 5 Project description. 

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. Above this level, management action (such as modifying construction methods or 
using different, less noisy equipment) would be taken to reduce the noise level to the target. 
If the noise levels exceeds 75 dB(A), additional management action would need to be taken 
(source: NSW Interim Construction Noise Guideline). 
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• During 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) above 
the background noise level for activities with a duration of greater than 18 months (source: 
EPA Publication 1254 Noise Control Guidelines) 

• During night time, the external noise objective would 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 objectives 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. These construction noise objectives are in EPR 
reference NVP4. 

Table 20–13 Tunnel component construction noise objectives at representative 
residential receptors 

Noise 
catchment 

Representative 
receptor Period 

Background noise level 
LA90 

Construction noise 
obective LAeq dB(A) 

Spotswood/ 
South Kingsville 

9 Vernier St, 
Spotswood 

Day 59 69 

Evening 57 62 

Night 53 58 

Yarraville  328 Nicholson 
Street, Yarraville 

Day 52 62 

Evening 48 53 

Night 44 49 

Footscray 24/55 Moreland St, 
Footscray 

Day 57 67 

Evening 55 60 

Night 52 57 

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 target is background level plus 10 dB(A) for activities up to 18 months and plus 
5dB(A)after 18 months. 

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 Frances Sullivan Pre-School and 
Norfolk Street Child Care Centre. 

• For active recreation areas characterised by sporting activities and activities which generate 
their own noise the external noise level would be 65 dB(A), this would include Stony Creek 
Reserve, Yarraville Gardens and Westgate Golf Course. 

• For passive recreation areas, the external noise objective would be 60 dB(A), this would 
include Stony Creek Reserve, Yarraville Gardens and Westgate Golf Course. 

• The noise objectives for community centres depend on the intended use of the centre. 
Refer to the recommended “maximum” internal levels in AS/NZS 2107:2016 for 
specific uses.  
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• For industrial premises, the external noise objective would be 75 dB(A). 

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

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

Construction noise predictions and mitigation options – overview 

The maximum predicted construction noise at the closet residential receptor is presented in 
Table 20–14. 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. 

Table 20–14 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. 

Table 20–14 Modelling predictions and mitigation options 

Construction 
works Major activities 

Expected 
hours of 
operation 

Indicative 
duration of 

works  

Predicted 
noise level at 

closest 
residential 
receptor 

Mitigation 
options 

Portal 
construction 

General earthworks Day, 
evening 

6 – 8 
months 

71 A,B,F,G,H 

Piling (southern portals) Day, 
evening 

Temporary retaining walls 
(northern portal) 

Day, 
evening 
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Construction 
works Major activities 

Expected 
hours of 
operation 

Indicative 
duration of 

works  

Predicted 
noise level at 

closest 
residential 
receptor 

Mitigation 
options 

Establishment of 
construction site 
compounds 
servicing the 
Tunnels 

Site / vegetation clearing  Day, 
Evening 
and Night 

6 – 8 
months 

73 A,B,C,D, 
F, G,H 

General earthworks Day 

Operation of 
construction site 
compounds 
servicing the 
Tunnels 

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

Day, 
Evening 
and Night 

26 months 69 A,B,D,E, 
F,G,H 

Including additional 
specific site activities; 
storage and installation of 
tunnel linings 

Day, 
Evening 
and Night 

Tunnel spoil 
removal 

On site removal of spoil Day, 
evening and 
night 

24 months 42 A,B,D,E, 
F,G,H 

Above-ground 
infrastructure 

Ventilation structures Day 5 months 62 Compliant 

Realignment of 
North Yarra 
Main Sewer 

Earthworks Day, 
Evening 
and Night 

10 months 56 A,B,C,D, 
F,G 

 

Predicted construction nose results were compared against the construction noise objectives to 
determine whether a noise-sensitive receptor is adversely impacted and whether management 
action is required. 

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. 

Construction noise impacts by catchment 

Yarraville/Spotswood/South Kingsville noise catchment (southern portals) 

Residences near the eastbound southern portal in Yarraville are expected to experience noise 
impacts during the construction of the portal and operation of the site compound. At times noise 
from these works is predicted to exceed construction noise objectives: 

• Some residences in Yarraville are as close as 60 metres to the portal. During piling and 
excavation of the tunnel decline by jackhammers and rock breakers these residences may 
experience noise impacts of up to 71 dB(A), exceeding daytime noise objectives (set at 
62 dB(A)).These works are expected to take six to eight months but are not anticipated in 
the evening or night time. 

• The same residences in Yarraville may experience noise levels of up to 73 dB(A) during site 
establishment from general earthworks and vegetation clearing. The general earthworks are 
likely to take vegetation clearing are likely take one week each.  
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• The operation of the eastbound southern portal site compound is predicted to exceed noise 
objectives during general operation (levels up to 69 dB(A)), but with low impacts from spoil 
removal works (42 dB(A)) as a majority of activities would occur within a purpose built 
acoustic enclosure. The site compound is expected to operate during the day, evening and 
night over a four year period.  

• Noise levels at residences in Spotswood (125 metres away from the portal) are predicted to 
comply with construction noise objectives.  

The closest residential receptors to the westbound southern portal are approximately 55 to 
60 metres away in Spotswood and Yarraville with residents in South Kingsville being 250 
metres from the portal works. Construction noise impacts from this portal are predicted to 
comply with noise objectives for Yarraville and South Kingsville residents. For Spotswood 
residents, construction of the cut and cover approaches is predicted to comply with the 69 dB(A) 
objective through effective shielding from the portal cover structure.  

Blasting may be required during construction of the southern tunnel portals to deal with the 
presence of basalt rock. If used, this construction method would have less impact on amenity 
than the extensive use of rock breaking equipment. Construction noise impacts from blasting on 
residential receptors near the eastbound southern portal would be high, but only for a short 
period and during standard working hours. Blasting also has the potential to affect the Emma 
McLean Kindergarten and Day Care, Kingdom Hall of Jehovah’s Witnesses, Spotswood RSL 
and St. Mark’s Anglican Church.  

Blasting would be managed in accordance with the relevant Australian Standard (AS 2187.2) to 
minimise impacts on human comfort and structural integrity (EPR reference NVP12 and 
NVP13). Refer to the vibration and regenerated noise impact assessment (section 20.3) for 
more information on impacts from underground tunnel construction.  

Predicted construction noise levels at the Frances Sullivan Preschool, Norfolk Street Child Care 
Centre and Yarraville Community Centre, would comply with noise objectives, as the buildings 
are more than 450 metres from the construction areas.  

Noise levels from the construction compound located on Melbourne Road are likely to exceed 
construction noise objectives (set at 65 dB(A)) Hyde St Reserve and the Westgate Golf Course. 
Noise impacts would diminish with distance but may at times reduce the enjoyment of 
recreational activities in areas within 100 metres of the site compound during the four year 
occupation period.  

The proximity of the industrial areas to the southern portal (30 metres in some places), means 
that noise levels of up to 77 dB(A) are predicted during piling works to construct the portal. 
Receptors within 50 metres may experience noise levels greater than the 75 dB(A) construction 
noise target. However, high existing noise levels and as the use of this land for industry means 
that noise and vibration from construction activities would not have significant impacts on the 
operation of these premises. 

Vibration intensive works are expected during construction of the southern portals, road tie-in 
works and local road works. Vibration decreases with distance from construction equipment but 
may be perceptible at residential and commercial receptors within 100 metres of construction 
activities. Provided vibration generating activities are not carried out in close proximity (for 
example 25 metres) of residential and commercial buildings, there is 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 o and amenity of building occupants 
(EPR reference NVP6 and NVP7). 
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Vibration causing construction activities near heritage listed properties (such as the Bradmill 
Factory) would be identified in the CNVMP which would also set out any measures required to 
protect those structures. 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 to 
minimise any risk of damage to the structure (EPR reference NVP7).  

Yarraville/Footscray Noise catchment (northern portals) 

Residences in Yarraville/Footscray are over 300 metres away from the northern portal and are 
predicted to be compliant with daytime construction noise objectives.  

Mitigation measures, including temporary noise barriers along the boundary of the northern 
portal construction compound adjacent to Whitehall Street, and an acoustic enclosure covering 
noisy equipment in the portal construction compound would minimise noise impacts at receptors 
along Nicholson Street.  

Noise levels from earthworks for construction of the North Yarra Main Sewer upgrade are 
predicted to marginally exceed evening and night construction noise objectives, with levels of up 
to 56 dB(A) audible at residential receptors 250 metres away.  

Non-residential receptors such as the Department of Human Services on Footscray Road are 
over 175 metres from the construction areas. Construction noise levels from all tunnel 
component works in the vicinity are predicted to be compliant with construction noise objectives. 

Open recreational areas at Yarraville Gardens (which contains Greelish Oval, Barbara Beyer 
Reserve and Hanmer Reserve) predicted to be exposed to construction noise levels greater 
than the day time 65 dB(A) noise objective for the duration of the northern portal construction, 
establishment and operation of construction compounds, and realignment of the North Yarra 
Main Sewer. The eastern boundary of the Yarraville Gardens is approximately 20 metres from 
the proposed Whitehall Street construction compound, and construction noise impacts during 
installation of temporary retaining walls are likely to be above 70 dB(A). Noise would diminish 
with distance; however, noise levels the gardens within 100 metres of the portal may at times 
reduce the enjoyment of these spaces. Mitigation measures, including acoustic enclosures over 
key noise generating fixed plant and equipment and temporary fencing would help reduce noise 
levels at Yarraville Gardens.  

Commercial and industrial buildings along Hyde Street and Whitehall Street in Yarraville are 
likely to be exposed to construction noise levels that exceed noise objectives, during 
construction of the northern portal, site establishment and installation of the North Yarra Main 
Sewer. Buildings such as the former Lonely Planet building and the Docklands Cotton Mills 
complex may be exposed to construction noise levels greater than 75 dB(A), exceeding the 
noise level objective for offices of 70 dB(A). Commercial premises located on Maribyrnong 
Street are expected to be impacted by noise levels above the construction noise objective when 
works are within 50 metres without additional noise mitigation. Impacts in this location are 
typically due to works associated with the construction of the northern tunnel portal. Mitigation 
measures, such as equipment selection, temporary noise barriers and noise monitoring would 
be considered (through the CNVMP) where practicable to reduce the noise impacts to 
acceptable noise levels for offices. 

Vibration causing construction activities are expected within the Yarraville/Footscray noise 
catchment, during construction of the northern portal, road tie in works and local road works. 
The majority of residential receptors are over 250 metres from the construction works and 
unlikely to perceive vibration. Commercial buildings along Whitehall Street, close to the 
Whitehall Street compound may experience perceptible vibration. Some construction activities 
may take place near heritage buildings. 
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Measures to address vibration impacts 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 to 
protect the structural integrity of buildings and amenity of building occupants (EPR reference 
NVP6 and NVP7). 

Works impacting on the Footscray noise catchment associated with Maribyrnong River bridge 
and Footscray Road elevated structure are assessed in section 27.2 of Volume 4 Port, CityLink 
and city connections.  

Mitigation and management  

Management of noise associated with construction for the tunnels component needs to take 
account of: 

• The need to maintain a safe working environment and to maintain the effective function of 
the West Gate Freeway which would require works outside standard construction hours. 

• The scale and location of construction activities means that not all noise mitigation 
measures (such as noise barriers, hoardings and acoustic enclosures) would be practical at 
all locations. 

• The temporary nature of construction activities may mean that some mitigation 
measures are unreasonable considering 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, construction of acoustic enclosures over loud equipment in the northern portal 
construction compound and the use of temporary noise barriers where there are significant 
construction noise impacts 

• Scheduling construction activities to minimise concurrent loud 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 ahead of construction commencing 

• Active engagement with affected receptors, including advance notice of construction activities. 

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

• 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 objectives 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 

• Informed by monitoring and modelling undertaken by a suitably qualified acoustic vibration 
consultant prior to, and during, construction works (EPR reference NVP3).  
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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 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 for 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 would only be anticipated as a potential option in the construction of the southern 
portals. 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).  

Implementation of the CNVMP, 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 managed through measures such as those outlined above. 
The duration and level of impact would correspond with that expected for a project of 
this nature. 

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

Table 20–15 Risk table – Operation 

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

Initial risk 
rating  

Residual 
risk rating 

NVR14 Increased noise 
levels on local 
roads 

Noise disturbance at local sensitive 
receptors due to traffic noise 

R High Low 

 

It was determined there was only a low risk that noise from ventilation structures could cause 
disturbance to local sensitive receptors. Although the risk of any impact is low, the relative 
proximity of the ventilation structures to potentially sensitive receptors warrants this risk being 
discussed below. Further information on potential impacts determined to be low risk in this 
component are contained in Technical Report H Surface noise and vibration.  
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Increased noise levels on local roads due to traffic noise 
(risk NVR14) 
The impact of operational traffic noise from traffic on the West Gate Tunnel Project is not 
applicable for the tunnel component of the project. Noise impacts from surface traffic as a result 
of the project are discussed in sections 13.2 (Volume 1 West Gate Freeway) and 27.2 (Volume 
4 Port, CityLink and city connections) respectively. 

The operational noise assessment for the tunnels component has focused on the change in 
noise levels on local roads in the surrounding noise catchments.  

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. Overall, noise levels are generally predicted to 
reduce by one to two dB(A) on most parallel routes through the tunnels component in Yarraville 
due to the removal of heavy vehicles from Somerville Road and Whitehall Street.  

There is an anticipated noise level increase on the southern half of Hyde Street and 
Williamstown Road, but these increases are all two dB(A) or less, which is considered to be 
indiscernible and in accordance with the noise assessment thresholds, therefore no adverse 
effects to sensitive receptors are anticipated to occur and residual noise impacts are considered 
to be minor.  

The residual risk of operational traffic noise disturbance would be low. 

Noise disturbance from tunnel ventilation structures (risk NVR13) 
The construction of fixed facilities, in particular the ventilation structures add additional noise 
sources adjacent to the existing road corridor that could potentially impact the amenity of the 
local community. An assessment of the proposed tunnel ventilation system was been 
undertaken to determine compliance with the SEPP N-1 noise limits (NVP10). 

Noise sources from fixed facilities that are required to operate the tunnels component of the 
West Gate Tunnel Project include: 

• Axial ventilation fans housed within buildings, noise emissions would be via the external 
outlets/inlets 

• In-tunnel jet fans noise break-out from tunnel portal openings 

• Emergency smoke fans 

• Switches within switch rooms of the substations 

• Transformers within substations. 

A noise model of the site and surrounds was developed to predict the noise emissions. 
The sound level for each noise source in the fixed facilities was adjusted to account for the 
cumulative time that each source operates within a continuous 30-minute period. The model is 
used to calculate the ‘Effective Noise Levels’ at receptor locations, in accordance with the State 
Environment Protection Policy N-1 (Control of Noise from Commerce, Industry and Trade). 

The noise levels at residential receptors as a result of the operation of permanent facilities are 
set out in Table 20–16 and Table 20–17 for the southern and northern portals. These results 
are compared to the relevant criteria for residential receptors (Category A buildings), under 
the SEPP N-1.  
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Table 20–16 Southern portal - Highest predicted noise levels at residential receptors 

Time 
Applicable SEPP N-1 

Noise Limit, dB(A) 
Predicted Effective 
Noise Level, dB(A) Complies? 

During flowing traffic operation 

Night 51 <45 Yes 

During low traffic speed operation 

Night 51 <45 Yes 

 

Table 20–17 Northern Portal - Highest predicted noise levels at residential receptors 

Time 
Applicable SEPP N-1 

Noise Limit, dB(A) 
Predicted Effective 
Noise Level, dB(A) Complies? 

During flowing traffic operation 

Night 47 <45 Yes 

During low traffic speed operation 

Night 47 <45 Yes 

 

The noise modelling presented above predicts that noise from the operation of permanent facilities 
would comply with relevant noise limits. Furthermore, noise from the fixed facilities is not expected to 
increase the noise level at nearby sensitive receptors. The placement of the tunnel ventilation system 
placement and compliance with EPA Victoria requirements, means the residual noise impact is low. 

20.2.7 Conclusion 
A number of sensitive noise and vibration receptors are located near the tunnels component of 
the West Gate Tunnel Project. These are predominantly residential properties in South 
Kingsville, Yarraville, and Footscray, and community buildings and facilities such as the Emma 
McLean Kindergarten and Day Care, Norfolk Street Child Care Centre and the Yarraville 
Community Centre. Other notable receptors include the Yarraville Gardens and various 
commercial and industrial units on Whitehall Street and Hyde Street.  

Surface noise and vibration during construction of the tunnels component are likely to be 
greatest from activities occurring at the portals. Activities at the southern portals could impact 
residential receptors near the eastbound southern portal (west of Williamstown Road). 
Fewer impacts are anticipated near the northern portal and westbound southern portal due to a 
greater separation from sensitive receptors and the generally industrial nature of the 
surrounding land use.  

Management of noise and vibration associated with construction for the tunnels component 
needs to take account of both the nature of construction activities at the portals and the 
proximity of surrounding receptors. Mitigation measures would be implemented in accordance 
with the CNVMP and may include scheduling of noisy activities at less sensitive times, 
programming respite periods, careful selection of plant and equipment, installing acoustic 
enclosures around loud equipment at the northern portal, and installing temporary noise barriers 
around construction compounds and loud activities where feasible.  

Construction activities would be carried out during standard construction hours where possible; 
however, some evening and night would be unavoidable for traffic management and safety reasons. 
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. 
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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. 

With implementation of the EPRs and by achieving relevant noise and vibration criteria potential 
construction impacts would be reduced to a manageable level. Residual risk ratings for noise 
and vibration impacts during construction of the tunnels component are medium.  

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; reductions of one to 
two dB(A) are generally predicted to reduce on parallel routes. Some locations such as 
Williamstown Road, Somerville Road and Hyde Street are predicted to experience small 
increases in noise levels (two dB(A) or less); however, an increase of this size is considered to 
be indiscernible and noise mitigation is not considered necessary.  

The noise levels from fixed facilities associated with the project, such as the ventilation 
structures and electrical substations are predicted to comply with relevant noise limits. 

Noise monitoring would be undertaken after construction of the project to confirm compliance 
with the project 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. 

Through the implementation of the EPRs, it is determined that the tunnels component is 
consistent with the evaluation objective set out in the EES Scoping Requirements to minimise 
adverse noise and vibration effects on sensitive receptors.  

20.3 Vibration and regenerated noise (tunnels) 
A vibration and regenerated noise assessment has been prepared and is provided in Technical 
Report I Vibration and regenerated noise. This section summarises the findings of the 
assessment of key impacts. 

The results of the assessment of surface noise and vibration from construction and operation for 
the West Gate Freeway, tunnels and port, CityLink and city connections are presented in 
sections 13.2, 20.2 and 27.2, respectively. 

20.3.1 Overview 
Construction of the West Gate Tunnel Project would involve activities capable of causing 
vibration and regenerated noise. Regenerated noise is the noise heard at surface (such as 
within a building) that is generated by vibration transmitted through the ground. Vibration and 
regenerated noise have the potential to affect utility assets, structures and amenity.  

There is potential for vibration and regenerated noise effects during the construction of the 
tunnels due to operation of machinery that is capable of producing elevated levels of vibration 
and regenerated noise when compared to the existing background environment. Vibration may 
be either continuous, as characterised by the operation of a tunnel boring machine (TBM), or 
impulsive, as in the case of blasting. 
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The sensitivity of land uses to vibration and regenerated noise varies, with residential areas, 
schools, kindergartens and community buildings having greatest sensitivity. The operations of 
businesses, the use of public open space, and integrity of heritage buildings or utilities can also 
be affected. The effects of vibration and regenerated noise depend on its proximity, magnitude, 
duration of the effect, and particular characteristics resulting from construction equipment, 
geology type, and the time of day that it occurs. 

Effects from different equipment types are perceived in different ways: 

• Ground borne vibration: vibration propagated through the ground and into building 
structures or underground assets, generally perceptible at a range of frequencies and if of 
sufficient magnitude, can cause rattling and movement of building contents, such as small 
objects on hard surfaces or loosely-hung pictures 

• Ground borne noise or regenerated noise: low frequency airborne noise that is re-radiated 
from vibrating structures, generally heard indoors as a ‘rumble’ superimposed on existing 
background noise levels 

• Air borne low frequency: overpressure associated with blasting activities only. The pulse is 
low frequency, generally inaudible, but can cause some objects, such as ill-fitting windows, 
to rattle. 

Construction works for tunnelling activities would occur 24 hours per day, seven days per week. 
The majority of works outside of normal construction hours would be associated with the TBM. 
Vibration and regenerated noise generated from tunnelling works could affect individual 
residences or buildings adjacent to the tunnel alignment for several days at a time. Any impact 
would be higher in the small areas near the tunnel portals, or other areas where ground 
coverage is shallower. 

Construction of the tunnels would comply with international guidelines and standards from Britain, 
Germany and Australia which set limits for vibration during construction works to protect amenity 
and buildings or structures. Additionally, management levels for regenerated noise in residential 
areas are to be observed with reference to the New South Wales Interim Construction Noise 
Guidelines, to provide strong amenity protection during evening and night periods.  

These limits for vibration and regenerated noise would predominantly be met by the selection of 
quieter machinery, careful programming of construction activities and the adoption of good 
construction practices. The tunnels would be constructed using TBMs which are considered to 
be effective in terms of minimising vibration levels and the associated potential impacts on 
amenity. Large tunnel profiles, such as those proposed for the West Gate Tunnel Project, can 
be constructed with high levels of productivity. Rapid advancement rates of around ten 
metres per day would provide for localised effects of tunnel boring to be short-lived in any 
particular area. 

20.3.2 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. 

This section focuses on the impacts related to ground vibration and regenerated noise. 
This section should be read in conjunction with other assessments associated with health and 
amenity, including noise and vibration (surface) (section 20.2) and human health (section 20.4). 
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20.3.3 Impact assessment methodology 
The vibration and regenerated noise impact assessment in Technical Report I Vibration and 
regenerated noise (tunnels) provides full details of the impact assessment methodology, 
which included: 

• Establishing the existing conditions relevant to ground vibration and regenerated noise. 
This included a review of geological conditions to determine the attributes of the rock 
masses and identifying nearby receptors such as residential areas, building structures and 
utility assets 

• Undertaking ground vibration measurements and assessing potential for regenerated noise. 
Reviewing geological reports to help define the vibration modelling parameters 

• 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 modelling to predict the level of ground vibration and regenerated noise arising 
from construction of the project that takes into account local geological conditions, tunnel 
design, construction equipment and construction methods 

• Assessing predicted ground vibration and regenerated noise levels as a result of the project 
against relevant guidelines for human discomfort, structural damage and equipment 
disturbance giving consideration to the identified controls 

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

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

Key legislation and policy which guided the impact assessment has been detailed in Attachment 
I Legislation and policy. 

20.3.4 Existing conditions 
Assessing potential vibration and regenerated noise impacts requires an understanding of: 

• Geology 

• Building and infrastructure types and condition 

• Background levels of vibration and regenerated noise. 

The existing conditions of each of these within the tunnels component are summarised below.  
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Geology 
Geological conditions are a key consideration for the transmission of vibration below the 
ground surface.  

The geology influences the type of equipment that could be used for the tunnel development. 
Where the tunnels and surface works are located in stronger, more competent rock types such 
as basalt, the energy of the equipment required would be greater than that necessary for 
sections in less competent materials such as sandstone. As the energy of a particular type of 
equipment increases, the level of vibration also increases. The tunnels would be constructed 
using a shielded TBM that would utilise soil paste or air as an outward force to the surrounding 
geology to allow excavation of weaker rock and soil types as well as stronger, more 
competent geology.  

The following geology is predicted along the tunnel alignments: 

• The deepest point of the tunnel is driven through multiple rock types with the lower part of 
the tunnels in Older Volcanic and the upper section in Fyansford Formation. Above the roof 
of the tunnel at this point are Brighton Group and the upper basalt zone of the Newer 
Volcanics with a few metres of fill immediately at ground level. 

• The northern portal is within the Older Volcanics, a high to very high strength basalt. 
The materials above the tunnels near the northern portal are Brighton Group or upper Older 
Volcanics. The floor of the tunnels is driven through some Older Volcanics, Werribee 
Formation, with some Newer Volcanics. 

• The eastbound and westbound southern portals and upper part of the tunnels are within the 
fill and Newer Volcanics which may comprise high to very high rock strength, the base of the 
tunnels develop out of the lower basalt zone material which is significantly lower strength. 

• The tunnels intersect the Fyansford formation as the tunnels progress under Yarraville 
towards Stony Creek. For the section of the tunnels about 50 metres either side of Stony 
Creek crossing there is about five to ten metres of Coode Island Silt material above the 
tunnel alignment. 

The geology of the tunnels component and its characteristics are further described in Table 20–
18. This geological summary is based on the geotechnical investigations by Golder Associates 
(2016). It was used to develop the vibration model and predicted levels of vibration and 
regenerated noise.  

The geology descriptions focus on ease of excavation. The potential influence of vibration, 
including attenuation characteristics, is inferred from these descriptions. In broad terms, 
competent rock masses allow the transmission of vibration with less attenuation than weaker, 
less competent materials. There are10 rock mass types along the tunnel alignment. These are 
briefly described in descending order, from the closest to the surface. These geology types are 
also illustrated in Figure 20-14.  
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Table 20–18 Geology types and vibration characteristics along the alignment 

Rock mass type Typical characteristics 
Relevance for vibration during 
tunnel construction 

Newer 
Volcanics (Tvn) 

Basalt  
Substantial difference in the tunnelling 
performance between the two sub-units can be 
expected (see sub-units below). 

Accounts for much of the near 
surface geology. 

Tvn1 sub-unit Shallow level 
Slightly weathered or fresh  
High to very high rock strength  
Occasional more weathered zones and/or clay 
seams.  

Competent rock mass which is 
anticipated to readily allow the 
transmission of the vibration from 
the cutter head to surface. 

Tvn2 sub-unit Deep level 
Significantly lower strength  
Highly fractured. 

Fractured rock mass expected to 
lead to a reduction in vibration 
level when compared to competent 
rock types. 

Sub-basaltic 
Alluvium (Tpa) 

Relatively thin  
High plasticity clay 
Very stiff consistency. 

Southern tunnel alignment. 
Expected to attenuate vibration to 
a greater degree than the 
competent Newer Volcanics.  

Brighton Group 
(Tpb) 

Poorly bedded fine-medium sands  
Occasional coarse quartz sands and fine gravel  
Stiff to hard sandy clays 
Sandy and clayey silts  
Silty clays. 

Underlies the Newer Volcanics 
between the northern portal and 
Stony Creek. The consistency is 
expected to attenuate vibration to a 
greater degree than when 
compared to the competent 
Volcanics. 

Fyansford 
Formation 
(Tmn) 

Very stiff to hard 
Fine-grained sediments, including clays and silts. 

Mostly in the southern half of the 
alignment with material properties 
that would attenuate vibration to 
lower levels. 

Older Volcanic 
(Tvo) 

Multiple basalt flows which have occurred 
sporadically  
Deeply weathered  
Rapid lateral changes in strength 
See sub-units below. 

Northern portal. Consistent 
attenuation when compared with 
other material types although 
highly weathered types may exhibit 
increased attenuation. 

Tvo1 sub-unit Deep chemical weathering decomposed to a soil 
like material  
Zones of more continuous 'competent' rock, 
towards the middle and base of the sub-unit  
Mostly moderately weathered 
Medium to high rock strength. 

Weaker bands of the rock mass 
would attenuate vibration and lead 
to a reduction in values measured 
on the surface. 

Tvo2 sub-unit Slightly weathered to fresh  
Typically very high strength. 

Competent rock mass with 
characteristics that typically allow 
the vibration to propagate with 
lesser attenuation than the weaker 
rock masses. 

Werribee 
Formation 
(Tew) 

Laterally extensive  
Very stiff to hard clayey soils  
Occasional lignite bands.  

Unlikely to be encountered during 
tunnelling, except where it 
intercalates the basalt.  
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Figure 20-14 Vertical geological profile along the proposed tunnel alignment 
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Vibration levels 
Existing vibration levels have been measured at 16 locations in the vicinity of the tunnel alignments 
shown in Figure 20-15 and analysed to characterise the existing vibration conditions.  

Figure 20-15 Locations of vibration monitoring 

 

The results of the monitoring indicate that the existing environment has predominantly low 
levels of vibration. The measured values at the monitoring locations were below the threshold of 
perception (approximately 0.3 mm/s) at 13 locations with three locations measuring potentially 
perceptible levels of vibration. These sites were 61 Ballarat Street, 3-9 Berry Street and 
227 Hyde Street sites where the daytime L99 level (exceeds 99 per cent of measured values) 
were calculated as 0.25 millimetres per second (mm/s), 0.26 mm/s and 0.24 mm/s respectively.  

At all monitoring locations, the daytime vibration levels were found to be higher than levels 
measured at night. No L99 vibration levels exceeding 0.1 mm/s were measured during the 
evening period at any of the monitoring locations. 

Receptors 
The buildings along the tunnel alignment range from small lot, residential developments to 
commercial and industrial areas. The susceptibility of buildings to vibration and regenerated 
noise is intrinsically linked to the type of material they are built from, and the foundations or 
footings they are built upon, as these materials would affect how vibration is transferred through 
the structure and how impacts may be perceived by the building occupants. For example 
buildings developed on a poured concrete slab would likely be more susceptible to vibration and 
regenerated noise versus buildings developed on strip footings or piers.  

The section of tunnel between Stony Creek and Hyde Street is beneath residential dwellings 
where the majority of dwellings are older timber or brick construction style houses with some 
showing signs of settlement and visible defects. Other properties have been renovated and are 
in sound condition, and there are also a number of newer developments within the area.  
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Within the project boundary, no commercial or industrial buildings were identified that could 
contain equipment with heightened sensitivity to vibration. Sensitive equipment often 
necessitates very stringent control over the level of vibration generated by the construction 
activities. The absence of sensitive equipment would be confirmed through the condition 
surveys conducted prior to construction. 

In addition to these residential, commercial and industrial buildings within the project boundary, 
other infrastructure that may be impacted by vibration includes: 

• The towers carrying high voltage electricity lines, in particular the concrete footings of the 
towers, that are located near the West Gate Bridge 

• Elevated road piers of the West Gate Bridge 

• Key utilities, such as the North Yarra Main Sewer located near the northern portal area and 
other sub-surface utility assets such as gas (medium and high pressure) including fuel lines 
servicing Melbourne Tullamarine Airport, telecommunications (copper and fibre optic), water 
and sewerage lines servicing western Melbourne. 

The North Yarra Main Sewer is a key asset in Melbourne Water’s sewer network that transfers 
sewage from the north eastern suburbs to the Western Treatment Plant. The North Yarra Main 
Sewer is brick lined and is more than 100 years old and may be particularly susceptible to 
vibration effects. 

Other utility assets such as telecommunications (fibre and copper), gas, electricity, water, 
drainage and sewer services are widespread throughout the project boundary. Preliminary 
investigations have been undertaken to identify services that would be directly affected by the 
project or are in the near vicinity. Further investigations would be undertaken during the detailed 
design phase including consultation with asset owners to ensure that the infrastructure is 
protected or reinstated according to the requirements of the asset owner. Correspondence with 
utility owners to date generally indicates a higher vibration limit is acceptable for utilities than 
that appropriate for residential properties.  

20.3.5 Construction impact assessment 
Key impacts identified for the construction phase of the tunnels component in relation to 
vibration and regenerated noise are outlined in the table below. 

Table 20–19 Risk table – Construction 

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

Initial risk 
rating  

Residual 
risk rating 

VR1  Cross passage development may require 
blasting due to the rock competency 
(Amenity) 

R Medium Low 

VR2  Cross passage development may require 
blasting due to the rock competency 
(Damage/Equipment) 

R Medium Low 

VR3  Cross passage development results in 
prolonged vibration levels that exceed the 
permissible levels of vibration (Amenity) 

R Medium Low 

VR4  Cross passage development results in 
prolonged vibration levels that exceed the 
permissible levels of vibration 
(Damage/Equipment) 

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

Initial risk 
rating  

Residual 
risk rating 

VR6  Ground vibration from tunnel and ramps 
construction equipment affecting above-
ground heritage or other property assets 
(Damage) 

R Medium Low 

VR7  Assets that are particularly vulnerable to 
vibration and integrity could be affected may 
result in loss of services provided by these 
assets until repaired or replaced 
(Equipment) 

R Medium Low 

VR8  Vibration damage to the North Yarra Main 
Sewer from tunnelling with TBM (Damage) 

R High Low 

VR9  Vibration damage to the North Yarra Main 
Sewer from shaft access activities near to 
the tunnel (Damage) 

R High Medium 

VR10  Vibration damage to the high voltage tower 
or elevated road piers and footings by TBM 
activities (Damage) 

R Medium Low 

VR11  Ground Vibration from TBM for the mainline 
tunnel construction exceeding permissible 
levels for ‘quality of life’ for DAYTIME 
activities (Amenity) 

R Medium Low 

VR12  Ground Vibration from TBM for the mainline 
tunnel construction exceeding the minimum 
permissible levels for ‘quality of life’ for 
evening activities (Amenity) 

P High Medium 

VR13  Regenerated Noise from TBM for the 
mainline tunnel exceeding the minimum 
permissible levels for ‘quality of life’ during 
daytime periods (Amenity) 

R High Medium 

VR14  Regenerated Noise from TBM for the 
mainline tunnel construction exceeding the 
minimum permissible levels for ‘quality of 
life’ during evening periods. (Amenity) 

P High Medium 

VR15  Rock types and contractor assessment 
necessitates a change in construction 
methods leading to increased impact on 
residents, equipment and infrastructure via 
vibration levels or duration (Amenity) 

R High Medium 

VR16  Rock types and contractor assessment 
necessitates a change in construction 
methods leading to increased impact on 
residents, equipment and infrastructure via 
vibration levels or duration (Damage) 

R Medium Low 

VR17  Rock types and contractor assessment 
necessitates a change in construction 
methods leading to increased impact on 
residents, equipment and infrastructure via 
vibration levels or duration (Equipment) 

R Medium Low 

VR18  Competency of rock mass requires drilling 
and blasting or hydraulic hammers for the 
portal developments as a method of 
excavation (Amenity) 

R Medium Low 

VR19  Competency of rock mass requires drilling 
and blasting for the portal developments as 
a method of excavation 
(Damage/Equipment) 

R Medium Low 
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These risks are assessed further in the sub-sections below. In addition to the key impacts listed 
above, other potential impacts were investigated and determined to be low risk. 
The assessment of risks determined to be low is provided in further detail in Technical Report I 
Vibration and regenerated noise (tunnels).  

Vibration and regenerated noise guideline target levels  
The potential impacts of vibration and regenerated noise on amenity, structures and utility 
assets have been evaluated. As no specific legislation in Victoria regulates vibration 
and regenerated noise, a range of Australian, British and German standards were considered 
for the assessment. The New South Wales Interim Construction Noise Guidelines contain 
guideline target levels to protect amenity levels from ground-borne (regenerated) noise.  

To assess the potential impacts associated with the predicted levels of vibration, a set of 
guideline target levels were established based on available standards and guidelines, as shown 
in Table 20–20. The guideline target levels that the project has been assessed against are 
consistent with international standards and guidelines and shown to protect amenity, building 
and utility asset integrity.  

Regenerated noise guidance is that noise from tunnelling operations starts to become 
noticeable within most buildings at approximately 35 decibels (A-weighted) (dB(A)). Below this 
level, regenerated noise is masked by other noise such as fans, air conditioning and traffic. 
However, in very quiet areas, or where people are particularly sensitive, the noise may be 
noticeable at a lower level. In the absence of any mitigating factors such as the type of 
construction of the building or soft furnishings within the property, a vibration level of 0.5 mm/s 
corresponds to a regenerated noise level of around 45 dB(A) and a vibration level of 0.8 mm/s 
to a level of approximately 50 dB(A). 

Table 20–20 Guideline target levels to prevent amenity impacts (as per British Standards 
BS6472-1:2008) 

Location 

Vibration Dosage Value (m/s-1.75) 

Day – 16 Hour Night – 8 Hour 

Preferred value Maximum value Preferred value Maximum value 

Residences 0.20 0.40 0.10 0.20 

Offices, schools, 
educational institutions, 
places of worship 

0.40 0.80 0.40 0.80 

Workshops 0.80 1.60 0.80 1.60 

 

While the dosage values (as presented in Table 20–20) mark the intended limits for vibration to 
prevent amenity impacts, it is proposed (by British Standard BS5282:2009) that the dosage 
concept is better administered through the more easily assessed, measured and managed peak 
particle velocity criteria, as per the recommendation in BS5228-2:2009. Therefore the impact of 
tunnel construction on personal amenity has been assessed using peak vibration values 
measured in millimetres per second (mm/s), based on an equivalent dosage limit for varying 
building usages. 

The peak vibration values addressing building integrity are presented in Table 20–21 and are 
for reference only. They enable an assessment of potential impacts but these may vary 
according to the equipment type, usage and ground conditions.  
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Table 20–21 Vibration values for varying building usages based on appropriate dosage value  

Place and time 
Residential building 

(mm/s (peak)) 
Commercial office 

building (mm/s (peak)) 
Industrial building or 

workshop (mm/s (peak)) 

16 hour day 1.5 mm/s 2.5 mm/s 5 mm/s 

8 hour night 0.7 mm/s 2.5 mm/s 5 mm/s 

The Australian Standard AS2436-2010 addresses all aspects of the vibration impacts and calls 
on certain standards for aspects of vibration impacts. This includes German Standard DIN4150 
which provides three curves for permissible vibration limits: commercial, residential, and 
heritage, and the British Standards BS7385 which provides levels for certain classifications of 
structures and infrastructure. These are reflected in Table 20-22 to Table 20-24. 

Table 20–22 Guideline target levels to protect structures from short term vibration impacts (as 
per AS2436-2010) 

Type of structure 

Guideline values for velocity (mm/s) 
Vibration at 

horizontal plane 
of highest floor 
(all frequencies) 

Vibration at the foundation 
at a frequency of 

1 to 10 Hz 10 to 50 Hz 50 to 100 Hz* 

Buildings used for commercial purposes, 
industrial buildings and buildings of similar 
design 

20 20 to 40 40 to 50 40 

Dwellings and buildings of similar design 
and/ or occupancy  5 5 to 15 15 to 20 15 

Structures that, because of their particular 
sensitivity to vibration, cannot be classified 
under lines 1 and 2 and are of intrinsic 
value (e.g. heritage buildings) 

3 3 to 8 8 to 10 8 

*At frequencies > 100Hz, the values given in this column may be used as a minimum  

Table 20–23 Guideline target levels to protect structures from long term vibration impacts 
(as per AS2436-2010) 

Type of structure  
Guideline values for velocity (mm/s) vibration at 
horizontal plane of highest floor (all frequencies) 

Buildings used for commercial purposes, industrial 
buildings and buildings of similar design 

10 

Dwellings and buildings of similar design and/ or 
occupancy  

5 

Structures that, because of their particular sensitivity to 
vibration, cannot be classified under lines 1 and 2 and 
are of intrinsic value (for example, heritage buildings) 

2.5 
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Table 20–24 Guideline target levels to protect services from vibration impacts 
(as per AS2436-2010) 

Pipe material Guideline values for velocity measured on the pipe 

Steel (including welded pipes) 100 mm/s 

Clay, concrete, reinforced concrete, pre-stressed 
concrete, metal (with or without flange) 

80 mm/s 

Masonry, plastic 50 mm/s 

Table 20-25 presents the relevant guideline target levels from Australian Standard AS2187.2-
2006 that relate to protecting amenity from vibration impacts from blasting.  

Table 20–25 Guideline target levels to prevent amenity impacts from blasting1 
(as per Australian Standards AS2187.2-2006) 

Category Type of blasting operations Peak component particle velocity (mm/s) 

Blast vibration 

Sensitive site Operations lasting longer than 
12 months or more than 20 
blasts 

5 mm/s for 95% blasts per year 
10 mm/s maximum unless agreement is reached 
with the occupier that a higher limit may apply 

Sensitive site Operations lasting less than 12 
months or less than 20 blasts 

10 mm/s maximum unless agreement is reached 
with occupier that a higher limit may apply 

Occupied non-
sensitive sites 
such as factories 
and commercial 
premises 

All blasting 25 mm/s maximum value unless agreement is 
reached with occupier that a higher limit may apply. 
For sites containing equipment sensitive to vibration, 
the vibration should be kept below manufacturer’s 
specification or levels that can be shown to 
adversely affect the equipment operation 

Blast overpressure 

Sensitive site Operations lasting longer than 
12 months or more than 20 
blasts 

115 dBL for 95% blasts per year. 120 dBL maximum 
unless agreement with occupier that a higher limit 
may apply 

Sensitive site Operations lasting less than 12 
months or less than 20 blasts 

120 dBL for 95% blasts per year. 125 dBL maximum 
unless agreement with occupier that a higher limit 
may apply 

Occupied non-
sensitive sites 
such as factories 
and commercial 
premises 

All blasting 125 dBL maximum value unless agreement is 
reached with occupier that a higher limit may apply. 
For sites containing equipment sensitive to vibration, 
the vibration should be kept below manufacturer’s 
specification or levels that can be shown to 
adversely affect the equipment operation 

 

The New South Wales Interim Construction Noise Guidelines contain guideline target levels to 
protect amenity levels from ground borne (regenerated) noise.  

                                                 
1 Blasting is not proposed as part of the construction method for the tunnels component. 

However, should it be determined that blasting is required to facilitate construction these guideline 
target levels would apply. 
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Table 20–26 Guideline target levels to protect amenity impacts from ground borne noise 
(as per the New South Wales Interim Construction Noise Guidelines) 

Time of Day 
Internal noise level measured at the centre of the most 

affected habitable room2 

Evening (6pm to 10pm) LAeq (15 minute) = 40 dB(A) 

Night (10pm to 6am) LAeq (15 minute) = 35 dB(A) 

The construction equipment that would be used to construct the tunnels and the portals, 
together with the geological conditions of the existing rock mass and soil profile were used to 
estimate the level of vibration and regenerated noise at locations around the alignment.  

Vibration data has been collected from different types of equipment proposed or anticipated to 
be used as part of the construction process. The vibration data is adjusted for the local ground 
conditions and modified to reflect the type and scale of equipment.  

The equipment vibration databases contain information from projects that have measured the 
level of vibration at a range of distances from the source and this data as used to develop a 
relationship between the equipment type, distance and vibration level. Data presented in peer-
reviewed international literature has also been considered. Vibration/distance relationships have 
been derived for the following equipment: 

• TBM 

• Hydraulic hammer 

• Drilling and blasting. 

The vibration/distance relationships are dependent on both the equipment type and ground 
conditions where it is planned to operate and are essential for determining the zone of influence 
of a particular construction activity. The relationships also determine: 

• The extent of the area around the works that would receive further communications 
regarding potential effects of vibration and regenerated noise 

• Whether the activity complies with the vibration criteria. 

Vibration data from blasting activities in a basalt rock mass have also been analysed to assess 
the level of vibration as a function of distance from the blast and for varying explosive quantities, 
should blasting become a proposed method construction in stronger, more competent rock. 
These relationships are key to determining: 

• The extent of the area around the works that would be subject to further communications 
with respect to potential effects of vibration 

• The extent of the condition surveys  

• The scale of blasting that can be undertaken in compliance with the proposed vibration 
criteria, in particular the depth of the blast holes, the distance between the adjacent blast 
holes and the quantity of explosive loaded into a blast hole. 

The results have been modelled and EPRs for the project have been developed based upon 
meeting the guideline target levels to prevent adverse impacts. 

                                                 
2 Note that these guideline target levels are only applicable when ground borne noise levels are higher 

than the baseline airborne noise levels. 
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Disturbance to amenity 
(risks VR1, VR3, VR11, VR12, VR13, VR14, VR15, VR18) 

Tunnel and cross passage construction 
(VR1, VR3, VR11, VR12, VR13, VR14 and VR15) 

Cross passages 

Cross passages between the tunnels would be provided approximately every 120 metres along 
the tunnel alignment. These safety passages allow movement from one tunnel to the other in 
the event of an emergency. The cross passages would generally be constructed using 
excavation plant fitted with picks and hydraulic hammers.  

Modelling of the development of the cross passages using these construction methods shows 
that amenity guidelines (both day time and night time) for vibration and regenerated noise for 
residential properties would not be exceeded. This is predominantly due to the geology, the 
depth of cover over the cross passages and the low impact equipment proposed to be used for 
construction reducing the levels of vibration (and subsequently regenerated noise) from 
construction activities. 

Regardless, a construction vibration monitoring plan would be developed and implemented with 
monitoring locations established at sensitive receptor locations throughout the tunnel alignment 
(EPR reference NVP3).  

Should the vibration monitoring determine that the guideline target levels for amenity are being 
exceeded, appropriate contingency measures would be employed such as the restriction of 
greater impact activities to day time (less sensitive) periods or the use of smaller plant. 
A complaint management system (EMP4) and Communications and Community Engagement 
Plan (CCEP) would also be developed and implemented to set out the process for 
communication with potentially affected community stakeholders (EPR reference SP2). 
The CCEP would include procedures for compliant management and other mitigation options. 
With the implementation of the EPRs, a comprehensive process would exist to manage 
potential amenity impacts associated with the construction of the cross passages and the 
residual risk is assessed to be low.  

Tunnels 

The road tunnels would be approximately 2.8 and 4.0 kilometres long (eastbound and 
westbound, respectively) and would reach a maximum depth below the ground surface of 
approximately 27 metres (to the top of the tunnel) under central Yarraville. The tunnel would be 
shallowest at each end where it passes under land used for non-residential purposes. 
The tunnels would be constructed with TBMs which enables management of vibration and 
regenerated noise. Nevertheless, areas immediately above the tunnel and 50 metres either side 
are predicted to have noticeable levels of vibration (above 0.5 mm/s peak vibration) and 
regenerated noise (above 35 dB(A)) for short periods.  
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The section of the tunnel alignments between Stony Creek and Hyde Street includes up to 200 
homes which could be affected by perceptible levels of vibration (up to a maximum of 0.83 
mm/s peak vibration) and regenerated noise (up to a maximum of 51 dBA). Each pass of the 
TBM could affect homes for a period of between three to nine days, depending on the distance 
of the property from the tunnel alignment. The two tunnels would be built by separate TBMs and 
work would be sequenced to avoid any location experiencing impacts from both TBMs at the 
same time. Around 100 properties directly above the tunnels are expected to be affected by 
TBM activities from both tunnels, (although not at the same time). All vibration levels are 
predicted to comply with the guideline target levels for building and infrastructure damage 
throughout the alignment. Predicted vibration and regenerated noise levels for impacted area 
are discussed below. Vibration levels generated during tunnelling are illustrated in Figure 20-16. 

Vibration may be perceptible at residences immediately south of the West Gate Freeway 
between the Newport Freight Railway Line and Williamstown Road, with vibration levels of up to 
0.9 mm/s predicted at some locations. These vibration levels would be higher than the night 
time guideline target levels triggering the need for management actions. Properties immediately 
above the tunnel alignment north of Stony Creek through Yarraville would also likely be 
exposed to vibration levels that are perceptible and above night time guidelines (up to 
0.8 mm/s). To achieve the night time guideline values (EPR reference NVP6) in these locations 
measures would likely need to be taken, which may include changes to operation of machinery 
(for example reduced operating periods, or reduced intensity of machinery use), respite periods 
or the short-term relocation of occupants of affected buildings.  

Figure 20-16 Vibration levels generated during tunnelling activities  

 

 

Residential areas where regenerated noise levels would be highest are immediately adjacent to 
the West Gate Freeway between the westbound southern portal and Williamstown Road (see 
Figure 20-17). Regenerated noise levels through this section are likely to exceed the night time 
noise guideline target levels, which allow levels up to 50 dB(A).  
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Levels of regenerated noise from tunnelling through the rest of the alignment (namely north of 
Stony Creek through Yarraville) may exceed 45 dB(A) at some homes although regenerated 
noise here is not predicted to exceed 55 dB(A). These higher levels would be limited to those 
properties immediately above the tunnel alignments. Where properties have soft furnishings, or 
are constructed on small piers or otherwise elevated from the ground, noise levels may be 
reduced by 5 dB(A) or more.  

These predicted regenerated noise levels exceed night time guideline target levels specified in 
the EPRs for regenerated noise and are likely to be discernible where they are greater than 
background noise levels. Indicative background noise levels (LA90) of up to 50 dB(A) and 
47 dB(A) have been measured externally in the evening and night time in Beverly Street, 
Yarraville respectively (see Technical Report H Noise and vibration (surface)). At these 
locations regenerated noise impacts are not expected to be significant, as they would be similar 
to background noise levels. 

Slightly elevated levels of vibration and regenerated noise are predicted at the sections of the 
tunnel alignments closer to the northern tunnel portals, west of Hyde Street where clearance to 
the surface is shallower. However the separation of this section of the tunnel from residential or 
sensitive commercial properties means the guidelines target levels are predicted to be met, with 
potential for only isolated exceedances. 

Figure 20-17 Regenerated noise levels from tunnelling activities  

 

 

A Construction Noise and Vibration Management Plan would be developed and implemented 
(EPR reference NVP3) to manage noise and vibration. As part of this, a vibration monitoring 
plan would be implemented to check vibration levels during tunnelling activities and assess 
compliance with guidelines (EPR reference NVP3). The CCEP would also outline measures for 
early notification to those that may experience perceptible vibration levels or regenerated noise 
levels close to or above the guideline target levels (EPR reference SP2). The CCEP would also 
incorporate a complaint management system for the community (EPR reference EMP4). Where 
exceedances are found, contingency measures would be considered on a case by case basis, 
and may include limitations on working hours, or respite periods or short-term relocation of 
occupants from affected buildings.  
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Overall the potential impacts of vibration and regenerated noise from tunnelling are anticipated 
to be confined to localised areas and be short lived. With implementation of the EPRs including 
effective communications and a suite of mitigation and contingency measures, the residual risk 
is assessed to be medium.  

Portal construction (VR18) 

The geology of the southern portals and the area associated with excavation to retrieve the TBMs 
includes some elements of high strength rock conditions consistent with the Newer Volcanics rock 
mass. Excavation of the portal is likely to require excavators fitted with hydraulic hammers. 
Figure 20-18 and Figure 20-19 show the vibration and regenerated noise levels from construction 
of the southern portals predicted from the use of a large excavator with hydraulic hammer, which 
is anticipated to have the greatest impact on any surrounding receptors. 

Modelling the use of medium to large excavators with hydraulic hammers for the construction of 
the southern portals shows that perceptible levels of vibration are predicted to extend 
approximately 60 metres from the portal locations. However, due to the separation of these 
locations to residential or commercial properties, the guideline target levels are predicted to be 
complied with. This is also predicted to be the case for regenerated noise from these activities 
at the southern portals. Levels of ground borne noise at residential properties are predicted to 
be around 45 dB(A) or less, and likely to be less than airborne noise (see section 20.2 Noise 
and vibration (surface), and Technical Report H Noise and vibration (surface)).  

Figure 20-18 Vibration levels generated from the construction of the southern portals 
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Figure 20-19 Regenerated noise levels from the construction of the southern portals  

 

 

The northern portal would be developed in a less competent rock mass than the southern 
portals, meaning lower energy impact excavation methods can be used and vibration and 
regenerated noise levels during construction would be lower. As with the southern portals, 
levels of vibration and regenerated noise are predicted to comply with the guideline target levels 
as stated within the EPRs. This is due to geological conditions and the absence of residential 
and commercial buildings near construction activities.  

Drilling and blasting is not currently proposed for either the southern or northern portals. 
However, should a more competent rock type be encountered that cannot be excavated with 
proposed mechanical methods, drilling and blasting could be considered. Provided that these 
activities are limited to day time and the size of equipment and explosives managed 
appropriately, it is likely that vibration and overpressure from these activities can comply with 
the guideline levels.  

Regardless, the Construction Noise and Vibration Management Plan (EPR reference NVP3) 
would apply to construction activities at both the southern and northern portals to monitor and 
manage vibration levels to meet the guideline target levels (EPR references EPR NVP6 – NVP9 
and NVP12 - NVP13). Similarly the CCEP would provide for owners and residents of residential 
and commercial properties located near the northern and southern portals are forewarned of 
potentially disruptive activities and provide an avenue of communication with those potentially 
impacted. Should monitoring indicate it necessary, contingency measures may be implemented, 
such as changes to construction methods.  

Due to the highly localised increase in vibration and regenerated noise from the construction of 
the portals, the separation distances to the nearest sensitive receptors, and other management 
measures available (as stated within the EPRs), the residual risk of vibration and regenerated 
noise from portal construction is assessed to be low. 
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Damage to buildings (risk VR2, VR4, VR6, VR16, VR19) 
As discussed above it is possible that the cross passages would be developed using a 
combination of hammering and excavators. It is unlikely that a single method of excavation 
would be used, with the final selection based upon equipment availability and rock mass 
competency. The guideline target levels for the protection of buildings from damage are less 
stringent than those stipulated for the protection of amenity, noting that the amenity guidelines 
are predominantly met throughout the tunnel alignment. The modelled results confirm that each 
potential method of construction comply with the guideline target levels for the protection of 
buildings from damage. Therefore, impacts to buildings are unlikely from the construction of the 
tunnels, cross passages and portals. Similarly, the use of the TBMs for construction of the 
tunnels is not predicted to generate vibration levels above guideline target levels and would not 
result in damage to any buildings, including heritage listed places and infrastructure. The 
nearest heritage infrastructure of state significance listed on the Victorian Heritage Register is 
more than 400 metres from the construction activities. 

EPRs have been specified for the protection of buildings from cosmetic damage resulting from 
intermittent and continuous vibration, and these would be adhered to through ongoing 
monitoring (EPR references NVP7), with management actions implemented if necessary. 
Targeted condition surveys would be undertaken to assess any defects that are deemed 
attributable to the project (EPR reference GMP3) and rectification steps taken where necessary. 
Vibration monitoring would be undertaken as part of the Construction Noise and Vibration 
Management Plan (EPR reference NVP3) detailing how the project would monitor and assess 
compliance with guideline target levels stated within the EPRs. 

Due to predicted levels of vibration being below those likely to cause damage to buildings, 
active monitoring of the condition of surrounding buildings and the management of vibration 
levels as required by the EPRs, the residual risk of the damage to buildings from vibration as a 
result of construction of the tunnels component would be low. 

Damage to services (risks VR7, VR8, VR9, VR10, VR17) 

North Yarra Main Sewer (VR8 and VR9) 

The North Yarra Main Sewer located along Whitehall Street is a 2591mm diameter, circular 
brick-lined sewer that transfers flows from the north eastern suburbs to the Western Treatment 
Plant. The North Yarra Main Sewer is a critical asset within the Melbourne Water sewer 
network, conveying around 15 per cent of Melbourne’s sewage with no upstream diversions and 
redundancies available. Along Whitehall Street the sewer is considered to be in fair condition, 
with only minor defects that include mortar loss, infiltration and some brick deformation. All brick 
sewers, by the nature of being unreinforced, have a low tolerance to external disturbance.  

The proposed tunnel alignment conflicts with the existing North Yarra Main Sewer, necessitating 
that a section of the sewer be realigned. The new section of sewer replaces an approximate 
610 metre length of the old sewer from Somerville Road to Youell Street. The realigned section 
is positioned to the east under industrial land. 
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The new sewer alignment section would be approximately 10 metres below the surface to 
interface with the existing sewer and would be constructed using a three metre diameter TBM. 
Due to the relatively small size of the TBM, the geological conditions at the northern portal, and 
the separation distance from sensitive receivers, vibration and regenerated noise levels from 
the construction of this new section of sewer are predicted to be low. Vibration generated from 
the TBM constructing the sewer tunnel is not predicted to exceed 1.0 mm/s and is therefore not 
predicted to impact upon the integrity of the existing sewer. It is also noted that regenerated 
noise from construction of the sewer is likely to be audible only in ‘quiet’ locations, and the 
separation distance from any sensitive receptors means the residual risk to amenity from 
construction of the sewer alignment is low. 

The level of vibration induced at the new section of the North Yarra Main Sewer from the TBM 
excavating the westbound tunnel is predicted to be at its greatest where the tunnel alignment is 
closest to the sewer alignment, to the south of the northern portal. At this point vibration levels 
are predicted to be between 3.0 mm/s to 4.0 mm/s which are not predicted to impact the 
integrity of the North Yarra Main Sewer.  

Melbourne Water may require a condition assessment to be completed prior to undertaking any 
works that could impact the integrity of the North Yarra Main Sewer.  

The equipment and methodology selected for constructing the realigned section of the North Yarra 
Main Sewer and the sections of the West Gate Tunnel Project within the vicinity (such as northern 
portal and the tunnel) would be required to achieve vibration target levels specified for the 
protection of services (in agreement with Melbourne Water, or as per EPR reference NVP9). 

Monitoring of the condition of the North Yarra Main Sewer would commence prior to the main 
construction works to establish baseline condition data and would continue for a sufficient time 
after construction to detect any long term response to the construction phase (EPR reference 
NVP7 and NVP3). The alteration of construction methods (such as the use of smaller, less 
energy intensive equipment) would be considered should it be found that target levels are not 
met. Although vibration levels anticipated from the proposed construction activities would be 
controlled and would be unlikely to impact the integrity of the existing sewer, the sensitivity and 
importance of the asset means the residual risk is assessed to be medium. 

High voltage transmission towers and West Gate Bridge (VR10) 

Key infrastructure assets such as high voltage transmission towers and elevated road concrete 
footings located near the West Gate Bridge are key assets that are to be protected from vibration. 
Levels of vibration from the operation of the TBMs at the closest high voltage transmission towers 
are predicted to be less than 1.5 mm/s and are not predicted to impact on these assets. 

Due to the distance of the West Gate Bridge concrete footings from the tunnels, levels of 
vibration are predicted to be negligible and are not predicted to impact the asset. 

Regardless, the integrity of adjacent infrastructure would be protected through implementing 
condition surveys that identify potential sensitive infrastructure, including both above and below 
ground services, the extent and timing of condition surveys of adjacent services, and the 
procedures to assess and where necessary rectify any defects that are deemed attributable to 
the project (in agreement with the asset owner or as per EPR reference NVP7). 

Vibration monitoring would be undertaken as part of the Construction Noise and Vibration 
Management Plan (EPR reference NVP3) that would assess compliance with the infrastructure 
and services protection vibration guideline target levels (EPR reference NVP7) and implement 
management actions if the target levels are not achieved. With the anticipated vibration levels 
from construction activities and the ongoing management of vibration levels (as implemented 
through the EPRs), the residual risk to damage of the high voltage transmission towers is 
predicted to be low.  
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High pressure fuel lines 

Multiple fuel lines servicing the Melbourne Tullamarine airport are located in a services trench 
that runs parallel to the Newport Freight Railway Line rail corridor to the east of the westbound 
southern portal. The fuel lines are approximately 25 metres west of the rail line at a depth of 
approximately 1.5 to two metres below ground level. 

The proposed alignment for the westbound tunnel near to the southern portal passes below the 
fuel lines. The minimum separation distance between the crown of the tunnel and fuel line is 
approximately 5.4 metres with vibration modelling indicating that the expected level of vibration 
at this separation distance to be approximately 5.0 mm/s. The analysis indicates that the 
integrity and continued operation of the fuel line would not be jeopardised by the predicted level 
of vibration and therefore the residual risk of impact would be low. 

20.3.6 Operation impact assessment 
Vibration impacts from the operation of the West Gate Tunnel Project are considered to be 
negligible and therefore have not been assessed. Surface vibration and noise effects for the 
operation of the tunnels component are addressed in section 20.2 noise and vibration (surface). 

20.3.7 Conclusion 
An assessment of the potential impacts of vibration and regenerated noise from the construction 
of the tunnels has been undertaken to identify sensitive receptors, such as residential properties 
and services that may be affected. This assessment has identified that the tunnels, cross 
passages and portal construction of West Gate Tunnel Project would produce perceptible, but 
generally manageable levels of vibration and regenerated noise.  

Residential areas at greatest risk of impact from vibration and regenerated noise are those 
located immediate adjacent to the West Gate Freeway to the west of Williamstown Road, and 
those directly above the tunnel alignment between Stony Creek and Hyde Street. EPRs are 
recommended which would require compliance with the local and international standards 
deemed appropriate to this project to minimise vibration or regenerated noise levels. 

Although compliance with the EPRs would not restrict impacts to nil, they provide for the 
likelihood of vibration induced damage to property and other infrastructure to be very low. 
Controlling impacts that relate to personal amenity necessarily also reduces the risk of physical 
damage to assets. Where amenity concerns are not an issue, the integrity of structures or 
services would be enabled through appropriate damage based criteria. The construction 
methods would be considered to induce the minimum disturbance and maintain high levels of 
amenity within the confined construction periods.  

Other large scale tunnelling projects have been successfully completed by implementing an 
approach consistent with that proposed for the West Gate Tunnel Project. The EPRs set out 
guideline target levels for vibration and regenerated noise consistent with international 
standards and the process for early engagement with the community that may be affected by 
vibration or regenerated noise from construction activities. Appropriate contingency measures 
would be available where necessary. The project has been assessed as consistent with the 
evaluation objective set in the EES Scoping Requirements to minimise adverse noise and 
vibration effects to protect health, amenity, building integrity and equipment usage.  
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20.4 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 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. 

20.4.1 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 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 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, 
noise environment and changes to traffic conditions and access. Construction works can 
generate dust, diesel emissions and odour which can impact health and create nuisance. 
Where construction works occur near residential areas noise may cause sleep disturbance, 
annoyance, difficulty in hearing and having a conversation or impacts to cardiovascular health.  

In particular, the potential for health impacts for residents living in the vicinity of the tunnel 
portals and ventilation structures due to changes in air quality and noise during the operation of 
the tunnels have been investigated. There is the potential for impact to users of the tunnels if air 
quality is degraded has also been examined.  
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20.4.2 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 tunnels 
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 20.1), noise and vibration (section 
20.2), social (section 21.2) and transport (Chapter 18).  

20.4.3 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 projectWhere 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, i.e. 
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 (i.e. too high such that additional mitigation is required) and levels that may be 
tolerable/acceptable in the community and those that would be negligible. 

For the West Gate Tunnel Project, the following individual risk levels have been 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 
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• 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 off 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. 

20.4.4 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. Health 
indicators have been reviewed at the Local Government Area level for all three components and 
are described in the West Gate Freeway component human health section (section 13.4.4 of 
Volume 2).  

Demographics  
The suburbs surrounding the project area considered within the review of demographic data 
include: South Kingsville, Kingsville, Seddon, Yarraville, Spotswood, West Footscray and 
Footscray. Generally these suburbs comprise a combination of residential and industrial land 
use areas. The population is characterised by a mix of residents and workers as well as young 
people attending schools, day care and recreational facilities. Demographic parameters for the 
population in the area around the tunnels component area are generally consistent with the 
populations in the broader Maribyrnong and Hobsons Bay local government areas. 

Across all suburbs the percentage of older people (aged 65 years and older) is lower than the 
percentages of Greater Melbourne and Victoria. In contrast the percentage of people within a 
working age range (20 to 64 years) is higher in all suburbs when compared to the wider region.  

The suburbs of Footscray and West Footscray 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.  
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Further information on demographics in this component is provided in section 21.2 of 
this volume.  

Air quality 
Existing air quality conditions around the tunnels component are outlined in section 20.1 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 in Melbourne, 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 portals of the tunnels 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 tunnels component are typical of urban 
areas, such as residential receptors in proximity to a freeway or major roads. The most affected 
residential receptors experience traffic noise in excess of 63 dB(A) (LA10(18-hour)). These levels 
are typically restricted to areas that are immediately adjacent to major roads, such as the West 
Gate Freeway. 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. 

Existing vibration conditions around the tunnels component are outlined in section 20.3 and 
Technical Report I Vibration and regenerated noise. This data was collected to inform the 
assessment of predicted vibration levels in relation to the relevant standards. The data collected 
from 13 locations indicates that vibration levels are low with vibration not perceptible at a 
number of the locations. Vibration levels were generally found to be lower at night time 
compared to day time. 

20.4.5 Construction impact assessment 
Key impacts identified for the construction phase of the tunnels component in relation to human 
health are outlined in the table below: 

Table 20–27 Risk table – Construction 

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

Initial risk 
rating  

Residual 
risk rating 

HR4 Construction of 
the tunnels 
component 

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

R Medium Medium 

HR5 Realignment of 
the North Yarra 
Main Sewer 

Air emissions from site vehicles and the 
generation of odours and dust increasing 
annoyance or behavioural changes due to 
disamenity 

R Medium Medium 

HR6 Construction of 
the tunnels 
component 

Noise and vibration emissions from 
construction activities resulting in health 
effects 

R Medium Medium 
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Potential impacts to public safety and the wellbeing of individuals during construction due to 
changes within the community, 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 21.2 of this Volume.  

Air emissions from plant or mobilisation (risk HR4)  
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, predominantly restricted to the 
northern portal and the westbound southern portal.  

Air quality issues, such as fine particulate matter, 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 the 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. The 
movement of spoil from the tunnel portal to the storage site would be by a covered conveyor. 
These facilities would enable substantial control of dust and odour. 

Any impacts for air emissions associated with plant or mobilisation would be further mitigated 
through the implementation of EPRs, as outlined in section 20.1 (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 in accordance with the CEMP, including controlling emissions from dust 
and construction vehicles (EPR AQ6).  

The following three categories of management measures would be included in the CEMP: 

• Engineering controls – for example dust extraction and filtration systems 

• 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 

The air emissions from plant or mobilisation impact is typical of all major construction projects 
and where recommended EPRs are implemented to effectively manage air quality impacts, 
health effects would be minimised and have a medium residual risk.  

Air emissions from site vehicles and the generation of 
odours and dust during the realignment of the North Yarra 
Main Sewer (risk HR5) 
Annoyance or behavioural changes may be caused by emissions from site vehicles, odours or 
dust associated with construction activities. While odour is more of an amenity issue, some 
individuals find odours offensive or feel unwell when exposed. Dust can settle out and deposit 
on surfaces beyond worksites, which can cause nuisance or annoyance.  
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In particular, the sewer realignment would involve alteration to the existing North Yarra Main 
sewer. While these works would occur a few hundred metres from the nearest dwellings, there 
is potential for odour to be released.  

To manage these impacts construction activities would comply with EPA Victoria’s publication 
Environmental Guidelines for Major Construction Sites. The management of odorous, and 
potentially odorous material would be incorporated within the air quality management and 
monitoring plan that would be developed in accordance with the CEMP (EPR AQ6). 
Management of odorous material may include the siting of stockpiled material away from 
sensitive assets or storage within sealed containers or buildings.  

The air emissions from vehicles, odours and dust impact is typical of major construction projects 
and where EPRs are implemented impacts on health would be minimised and have a medium 
residual risk.  

Noise and vibration emissions (risk HR6) 
Sound is a natural phenomenon that only becomes noise when it has some undesirable effect 
on people. Health effects from elevated noise levels can include sleep disturbance, annoyance, 
hearing impairment, interference with speech and cardiovascular health impacts.  

During the construction of the tunnels, noise would be generated from the excavation of the 
portals and also from tunnelling activities. Noise generated from tunnelling activities is called 
regenerated noise as it is the noise heard at the surface (such as within a building), but is 
generated by vibration transmitted through the ground. 

Impacts to human health could result from loud construction activities occur near residential 
properties. The areas most likely to be impacted as a result of regenerated noise during the 
construction of the tunnels component are: 

• Residents living above the section of the tunnel bounded by Hyde Street and Stony Creek 
who may be affected by slightly elevated regenerated noise levels for a short period of time 
(approximately three to nine days) 

• The area of Banool Avenue and Hughes Street, which may be impacted by vibration and 
regenerated noise levels in the evening. These impacts are expected to be of a short 
duration, up to one week.  

The majority of the proposed works associated with the tunnels component would be located at 
the northern and southern portal locations. Impacts to the amenity of nearby sensitive receptors 
to the south are likely to be more significant than those to the north due to the closer proximity 
of the nearby residents. The closest residents in Yarraville and Spotswood are within 
approximately 60 metres and 125 metres respectively of the southern portal (east bound).  

For residential receptors: 

• Maximum noise levels predicted due to the construction of the portals, including any bored 
piling and installation of temporary retaining walls, may be up to 71dB(A) at the nearest 
Yarraville receptors, but below day time construction noise objectives at all other residential 
areas. The total duration of these works is estimated at six months, and the day time 
construction noise levels at Yarraville would need to be managed 

• Maximum noise levels predicted due to the establishment of the major site compounds 
adjacent to the tunnels may be up to 73 dB(A) at Yarraville receptors, where the site 
compound is located close to residential properties. The total duration of the site 
establishment works is estimated at six to eight months; however, the duration of the main 
noise source (vegetation clearing) is likely to be significantly less than this 
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• Maximum noise levels predicted due to the realignment of the North Yarra Main Sewer may 
exceed the evening and night-time noise objectives in the Yarraville and Footscray 
residential areas, due predominantly to associated above-ground trenching earthworks. 
The total duration of the works is ten months, although the works progress away from 
Yarraville, and for some distance towards Footscray, therefore the impact of works at any 
one receptor would be for less than the 10-month time frame. 

Open recreational areas at Yarraville Gardens are also predicted to be exposed to 
construction noise levels greater than the day time 65dB(A) noise target for the duration of the 
portal construction, establishment and operation of construction compounds, and realignment of 
the North Yarra Main Sewer. Stony Creek Reserve and the Westgate Golf Course are also 
likely to be impacted by the establishment of site compounds, while the Westgate Golf Course 
may also experience construction noise levels higher than the noise target during the operation 
of site compounds. 

Vibration may be perceptible at some locations, specifically residential properties within 
100 metres of the works in Yarraville. 

To minimise the health impacts from construction noise and vibration, a Construction Noise and 
Vibration Management Plan (CNVMP) would be developed, which would set out the 
construction noise and vibration objectives and management approaches 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).  

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 provide a process for the recording, management and resolution of any 
complaints (EPR reference EMP4). Due to the potential for annoyance to some residents within 
close vicinity of the tunnels the residual risk is assessed to be medium.  

Nevertheless, the EPRs would be implemented to minimise and manage the health related 
noise impacts identified.  
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20.4.6 Operation impact assessment 
Key impacts identified for the operation phase of the tunnels component in relation to human 
health are outlined in the table below. 

Table 20–28 Risk table – Operation 

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

Initial risk 
rating  

Residual 
risk rating 

HR15 Operation of the 
tunnels component 

A change in the relative exposure to 
noise emissions for communities and 
sensitive receptors in proximity to 
portals and vents 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 Medium Low 

 

Although potential air impacts on health to tunnel users and communities in proximity to the 
portals and vents from emissions associated with the operation of the tunnel component are 
rated as low (HR14), 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. 

Potential air impacts on health from emissions associated 
with the operation of the tunnels for communities in 
proximity to the portals and vents (HR14) 
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 the locations of potentially affected receptors. 
The assessment of air quality in the vicinity of surface roads reflects these traffic changes. 
Due to the diversion of surface road traffic from some residential streets to the tunnel, 
improvements in air quality have been identified in some areas compared to the no-project 
case. Additionally, because the project involves a tunnel with a specifically designed ventilation 
system, the diffuse vehicle emissions would be captured and dispersed into the airshed via the 
ventilation structures.  

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 may contribute to a cumulative health effect. 
Key components of vehicle exhaust emissions that 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 from the ventilation structures depends on the mix 
and volume of traffic using the tunnels which would 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 of the air quality pollutants listed above. Modelling and 
assessment included consideration of emissions from the ventilation system, emissions from 
the nearby surface roads, and the combined impact of both of these sources.  

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 potential health effects of the 
project can be assessed by comparing the predicted air quality impacts of the project can be 
directly compared with adopted exposure standards. 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 to 20.4.3 above) have been applied. 

Potential human health effects associated with operation of the project are discussed in the 
following sections in relation to individual vehicle exhaust components. The assessment has 
been divided between impacts from emissions from the ventilation structures, impacts from 
surface roads and combined impacts from surface roads and the ventilation structures. For the 
tunnels component, the discussion of health effects is based on quantitative and qualitative 
assessments at the most affected receptors in 2022 (the anticipated year of opening) and in 
2031 (around ten years after opening). 

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 20.1.  

Overall, potential air impacts on health from emissions associated within the operation of the 
tunnels 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 would be made publicly available. 
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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.  

Tunnel ventilation 

In order to maintain appropriate air quality within the tunnels, a specifically designed ventilation 
system would be developed at the exits of each tunnel. These ventilation systems would 
capture and disperse diffuse vehicle emissions into the airshed via the ventilation structures 
with one at the northern portal and one at the westbound southern portal). Emissions from the 
structures would be required to meet EPA Victoria Works Approval requirements.  

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 20–29 summarises the outcomes of the air quality modelling for nitrogen dioxide for the 
most affected receptor around the tunnel portals and ventilation structures, both with and 
without the project, in 2022 and 2031.  

For normal operations in 2022 and 2031, all the concentrations of nitrogen dioxide presented in 
Table 20–29 are below the acute and chronic NEPC guidelines. The project would not 
materially change the existing exposures in the community to nitrogen dioxide, either adversely 
or beneficially. Hence, there are no adverse health effects expected in relation to acute and 
chronic exposures to nitrogen dioxide in the local area surrounding the project during 
normal operations.  

The modelling outcomes summarised in Table 20–29 relate to the most affected receptor, with 
all other receptor locations likely to experience even lower concentrations of nitrogen dioxide. 

  



Chapter 20 

West Gate Tunnel Project | Environment Effects Statement  20-87 

Table 20–29 Potential acute and chronic health impacts – nitrogen dioxide (NO2) at most 
affected receptor –tunnels component 

Scenario and receptor 

Acute exposure 
(1-hour NO2) (µg/m3) 

Longer term exposure 
(annual NO2) (µg/m3) 

Guideline 
Without 
project 

With 
project Guideline 

Without 
project 

With 
project 

Year 2022 normal traffic conditions 

Scenario A – all receptors 
246 

130 132 
62 

21 21.4 

Scenario A – sensitive receptors 130 130 21 21.1 

Year 2031 normal traffic conditions 

Scenario B – all receptors 
246 

130 132 
62 

21 21.5 

Scenario B – sensitive receptors 130 131 21 21.1 

While nitrogen dioxide levels are predicted to be below health based guidelines at all times for 
normal project operations, the incremental change in health risks has also been calculated. 
All risks in 2022 and 2031 would lie within the acceptable risk range of one in ten thousand 
(1x10-4) to one in one million (1x10-6). None of these incremental risks would extend into the 
‘unacceptable’ risk range (greater than one in ten thousand). 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 20.1; including design of the tunnel ventilation 
system (EPR reference AQ3) and air quality monitoring (EPR reference AQ4).  

Overall, the human health impact from nitrogen dioxide from tunnel ventilation outlets is 
therefore assessed to be acceptable and with the implementation of EPRs the residual level of 
risk is low. 

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 EPA 
Victoria. 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 20–30 summarises the outcomes of air quality modelling for carbon monoxide for the 
most affected receptor around the tunnel ventilation structures, both with and without the project 
in 2022 and 2031. With respect to the applicable guideline values, the table demonstrates that: 

• All predicted carbon monoxide concentrations for receptors around tunnel ventilation 
structures would be well below guideline values in 2022 and 2031, with the project and 
without the project. The risk of human health effects from exposure to carbon monoxide 
would therefore be low 
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• The most affected receptors along the tunnels are likely to experience very small increases 
in carbon monoxide concentrations as a result of the project. Even with predicted increases 
in carbon monoxide concentrations, affected receptors would remain well below applicable 
guideline values. 

Human health risks from exposure to carbon monoxide would be further mitigated and managed 
through the air quality EPRs discussed in section 20.1; including design of the tunnel ventilation 
system (EPR reference AQ3) and air quality monitoring (EPR reference AQ4).  

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.  

Overall, the human health impact from carbon monoxide is therefore assessed to be acceptable 
and with the implementation of EPRs the residual level of risk is low. 

Table 20–30 Potential acute and chronic health impacts for tunnel ventilation structures - 
carbon monoxide (CO) at most affected receptor 

Scenario and receptor 

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 

Scenario A – all receptors 
30 

2.6 4.5 
10 

1.3 1.5 

Scenario A – sensitive receptors 2.6 2.7 1.3 1.3 

Year 2031 normal traffic conditions 

Scenario B – all receptors 
30 

2.6 4.6 
10 

1.3 1.5 

Scenario B – sensitive receptors 2.6 2.7 1.3 1.3 

 

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 as summarised in Table 20–31, with detailed calculations 
and HI values for individual compounds included in Technical Report J Human health.  

The results indicate that total HI values would be well below one, meaning that VOCs do not 
pose an additive human health impact of concern.  
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Table 20–31 Calculated HI values for VOCs from tunnel ventilation outlet (most affected 
receptor) - tunnels component 

Scenario and receptor 

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 

Scenario A – all receptors 0.3 0.19 

Scenario A – sensitive receptors 0.09 0.19 

Year 2031 normal traffic conditions 

Scenario B – all receptors 0.3 0.19 

Scenario B – sensitive receptors 0.09 0.19 

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 20.1; including design of the tunnel 
ventilation system (EPR reference AQ3) and air quality monitoring (EPR reference AQ4).  

Overall, the human health impact from VOCs and PAHs is therefore assessed to be acceptable 
and with the implementation of EPRs the residual level of risk is low. There would be no acute 
or chronic health risk issues in the local community associated with VOCs and PAHs from the 
operation of the tunnel ventilation structures. 

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 come 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 would 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 
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• 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 20–32 (for PM10) 
and in Table 20–33 (for PM2.5) for the most affected receptor around the tunnel ventilation 
structures, both with and without the project, and in 2022 and 2031. The assessment approach 
has involved adding the contribution of the project to the background levels of particulates and 
then comparing the total to the guideline value. 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 section 20.1 and 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 20–32 highlights that the project would result in a very small change in 
the predicted maximum concentrations of PM10 (annual average) around the tunnel 
ventilation structures relative to the ‘without project’ scenario.  

• Annual average concentrations of PM2.5 would remain below the applicable guideline 
value/goal for all receptors and scenarios. 

Table 20–32 Modelled exposures to PM10 (most affected receptor) tunnel ventilation structures  

Scenario and receptor 

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 

Scenario A – all receptors 
50 

58 66 
25 

18 18.3 

Scenario A – sensitive receptors 58 58.6 18 18 

Year 2031 normal traffic conditions 

Scenario B – all receptors 
50 

58 68 
25 

18 18.3 

Scenario B – sensitive receptors 58 58.8 18 18.1 

 

Table 20–33 Modelled exposures to PM2.5 (most affected receptor) tunnel ventilation structures  

Scenario and receptor 

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 

Scenario A – all receptors 25 
(20 as a 

goal from 
2025) 

6.6 12.1 8 
(7 as a 

goal from 
2025) 

6.1 6.3 

Scenario A – sensitive receptors 
6.6 7.0 6.1 6.1 

Year 2031 normal traffic conditions 

Scenario B – all receptors 20 
 

6.6 13.2 7 
 

6.1 6.3 

Scenario B – sensitive receptors 6.6 7.1 6.1 6.2 
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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. 
This assessment considered the change in human health risk (improvement or deterioration) 
associated with operation of the project in relation to a series of primary and secondary 
health indicators. 

Table 20–34 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. 

In the case of the tunnels traffic emissions, the risk values in Table 20–34 are all either within 
the acceptable tolerable risk range (1 x 10-6 to 1 x 10-4) or a negligible risk (less than one in one 
million chance). The calculated change in population incidence of the health indicators 
evaluated shows that the impacts are low, and would not be measurable within the community. 
Changes in local particulate matter concentrations around the tunnel ventilation structures as a 
result of the project are therefore unlikely to result in a significant impact on human health. 

Table 20–34 Calculated changes in individual risks (primary health indicators) associated with 
incremental changes in particulate matter concentrations from tunnel ventilation outlet 
(most affected receptor) 

Scenario and receptor 

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 

Maximum – all receptors 1 x 10-5 2 x 10-5 4 x 10-6 

Maximum child care 2 x 10-6 3 x 10-6 7 x 10-7 

Maximum recreational 2 x 10-6 4 x 10-6 9 x 10-7 

Maximum schools 2 x 10 -6 3 x 10-6 8 x 10-7 

Maximum aged care 2 x 10-6 3 x 10-6 6 x 10-7 

Year 2031 normal traffic conditions 

Maximum – all receptors 1 x 10-5 2 x 10-5 5 x 10-6 

Maximum child care 6 x 10-6 4 x 10-6 8 x 10-7 

Maximum recreational 3 x 10-6 5 x 10-6 1 x 10-6 

Maximum schools 3 x 10-6 4 x 10-6 9 x 10-7 

Maximum aged care 2 x 10-6 3 x 10-6 7 x 10-7 

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. 
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Surface roads  

As with the assessment of the emissions from the tunnel ventilation structures, the potential 
human health effects associated with changes in exhaust emissions from the operation of the 
tunnels component are discussed in the following sections.  

The West Gate Tunnel Project would facilitate a redistribution of traffic across the road network. 
Due to the displacement of some vehicles from surface roads to the proposed tunnels, the 
composition and volume of vehicles on some surface roads within the tunnels component would 
change. For the tunnels component, the discussion of health effects is based on quantitative 
and qualitative assessments at the most affected receptors near relevant surface roads in 2022 
(the anticipated year of opening) and in 2031 (around ten years after opening).  

As identified in the traffic impact assessment (refer to Chapter 18 of this volume and Technical 
Report A Transport), the following key roads within and around the tunnels component are 
anticipated to experience a potentially significant change in traffic volumes as a result of the 
project, with implications for air quality: 

• Francis Street 

• Williamstown Road 

• Hyde Street 

• Whitehall Street 

• Moore Street 

• Buckley Street.  

Potential human health effects at these surface roads associated with operation of the project 
are discussed in the following sections in relation to individual vehicle exhaust components.  

Nitrogen dioxide (NO2) 

Table 20–35 summarises the outcomes of the air quality modelling for nitrogen dioxide for the 
most affected receptor around the tunnels component, both with and without the project, and in 
2022 and 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 emission 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. 
The modelling outcomes summarised in Table 20–35 relate to the most affected receptor, 
with all other receptor locations likely to be affected to even lower concentrations of 
nitrogen dioxide. 

• 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.  
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For normal operations in 2022 and 2031, all the concentrations of nitrogen dioxide presented in 
Table 20–35 are below the acute and chronic NEPC guidelines. The project would not 
materially change the existing exposures in the community to nitrogen dioxide, either adversely 
or beneficially. Hence, there are no adverse health effects expected in relation to acute and 
chronic exposures to nitrogen dioxide in the local area surrounding the project during 
normal operation.  

Table 20–35 Modelled exposures to nitrogen dioxide at surface roads (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 

Francis Street 

246 

130 130 

62 

27 25 

Williamstown Road 150 130 30 27 

Hyde Street 120 120 26 24 

Whitehall Street 130 130 29 27 

Moore Street 120 120 23 23 

Buckley Street 120 120 23 22 

Year 2031 normal traffic conditions 

Francis Street 

246 

130 130 

62 

28 26 

Williamstown Road 160 140 30 28 

Hyde Street 130 120 27 25 

Whitehall Street 140 130 30 28 

Moore Street 120 120 24 23 

Buckley Street 120 120 23 23 

 

Notwithstanding that the predicted concentrations of nitrogen dioxide are below the health 
based guideline levels and there would 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). 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.  

Carbon monoxide (CO) 

Table 20–36 summarises the outcomes of the air quality modelling for carbon monoxide for the 
most affected receptor along major roads around the tunnels component, both with and without 
the project, and in 2022 and 2031.  

All predicted carbon monoxide concentrations for receptors along major roads around the 
tunnels component would be well below guideline values in 2022 and 2031, with the project and 
without the project. The risk of human health effects from exposure to carbon monoxide would 
therefore be low. 
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Human health risks from exposures to carbon monoxide would be further mitigated and 
managed through the air quality EPRs discussed in section 20.1. The project would not change 
existing health outcomes from community exposure to carbon monoxide, either adversely or 
beneficially. The changes due to the project are not significant. No adverse health effects are 
expected in relation to exposures (acute and chronic) to carbon monoxide in the local area 
surrounding the project. 

Table 20–36 Modelled exposures to carbon monoxide at surface roads (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 

Francis Street 

30 

0.8 0.68 

10 

0.37 0.33 

Williamstown Road 0.94 0.81 0.47 0.41 

Hyde Street 0.57 0.6 0.27 0.25 

Whitehall Street 0.73 0.69 0.41 0.35 

Moore Street 0.48 0.52 0.26 0.27 

Buckley Street 0.33 0.35 0.17 0.17 

Year 2031 normal traffic conditions 

Francis Street 

30 

0.85 0.72 

10 

0.39 0.35 

Williamstown Road 1.0 0.84 0.5 0.43 

Hyde Street 0.65 0.63 0.3 0.27 

Whitehall Street 0.82 0.77 0.45 0.38 

Moore Street 0.51 0.53 0.27 0.28 

Buckley Street 0.35 0.36 0.18 0.17 

 

VOCs and PAHs 

Total HI values for all assessed VOCs are summarised in Table 20–37. The results indicate that 
total HI values would be well below one, meaning that VOCs do not pose a human health 
impact 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 lifetime. 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 20.1. 

Overall, the human health impact from VOCs and PAHs is therefore assessed to be acceptable 
and with the implementation of EPRs the residual level of risk is low. There would be no acute 
or chronic health risk issues in the local community associated with VOCs and PAHs from the 
operation of the tunnel component.  
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Table 20–37 Calculated HI values for VOCs from surface roads (most affected receptor) 

Scenario and receptor 

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 

Francis Street 0.2 0.23 

Williamstown Road 0.2 0.25 

Hyde Street 0.1 0.22 

Whitehall Street 0.2 0.24 

Moore Street 0.1 0.22 

Buckley Street 0.1 0.20 

Year 2031 normal traffic conditions 

Francis Street 0.2 0.24 

Williamstown Road 0.2 0.25 

Hyde Street 0.1 0.22 

Whitehall Street 0.2 0.25 

Moore Street 0.1 0.22 

Buckley Street 0.1 0.20 

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 

Particulate matter (PM10 and PM2.5) 

Air quality modelling results for particulate matter are summarised in Table 20–40 (for PM10) 
and in Table 20–41 (for PM2.5) for the most affected receptor around the tunnels component, 
both with and without the project, and in 2022 and 2031. With respect to the applicable 
guideline values, the results 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. 

• Annual average concentrations of PM2.5 would remain below, or fall below, the applicable 
guideline value/ goal along all key local surface roads. 

• All locations adjacent to key local surface roads where the project results in either no 
change or an improvement in PM2.5 and PM10 air quality. 
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Table 20–38 Modelled exposures to PM10 at surface roads (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 

Francis Street 

50 

61 60 

25 

19 19 

Williamstown Road 62 61 20 19 

Hyde Street 61 60 19 18 

Whitehall Street 62 61 20 19 

Moore Street 60 60 18 18 

Buckley Street 59 59 18 18 

Year 2031 normal traffic conditions 

Francis Street 

50 

61 60 

25 

19 19 

Williamstown Road 63 62 20 19 

Hyde Street 60 60 18 18 

Whitehall Street 63 62 20 19 

Moore Street 60 59 18 18 

Buckley Street 59 59 18 18 

 

Table 20–39 Modelled exposures to PM2.5 at surface roads (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 

Francis Street 

25 
(20 as a 

goal from 
2025) 

11 9.1 

8 
(7 as a 

goal from 
2025) 

7.3 6.9 

Williamstown Road 12 10 8.0 7.5 

Hyde Street 10 8.9 7.1 6.8 

Whitehall Street 11 10 7.8 7.3 

Moore Street 7.8 7.7 6.6 6.5 

Buckley Street 7.6 7.4 6.4 6.4 

Year 2031 normal traffic conditions 

Francis Street 

25 
(20 as a 

goal from 
2025) 

11 9.4 

8 
(7 as a 

goal from 
2025) 

7.5 7.0 

Williamstown Road 12 10 8 7.5 

Hyde Street 11 9.2 7.2 6.8 

Whitehall Street 12 10 8.0 7.5 

Moore Street 7.9 7.7 6.6 6.5 

Buckley Street 97.6 7.4 6.4 6.4 

 

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.  
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Table 20–40 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. 

Table 20–40 demonstrates that all of the calculated individual risks in areas located adjacent to 
key local surface roads are negative, meaning that the operation of the project would result in 
lower levels of exposure to particulates derived from road traffic and a lower level of health risk, 
when compared with the situation where the project is not constructed.  

Human health risks from exposures to particulate matter would be further mitigated and 
managed through the air quality EPRs discussed in section 20.1. 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 impacts are low, and would not be measurable within 
the community. 

Table 20–40 Calculated change in individual risks associated with incremental changes in 
particulate matter concentrations at surface roads (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 

Francis Street -2 x 10-5 -3 x 10-5 -8 x 10-6 

Williamstown Road -3 x 10-5 -4 x 10-5 -1 x 10-5 

Hyde Street -2 x 10-5 -3 x 10-5 -6 x 10-5 

Whitehall Street -3 x 10-5 -4 x 10-5 -1 x 10-5 

Moore Street -3 x 10-6 -4 x 10-6 -1 x 10-6 

Buckley Street -3 x 10-6 -4x 10-6 -1 x 10-5 

Year 2031 normal traffic conditions 

Francis Street -3 x 10-5 -4 x 10-5 -1 x 10-5 

Williamstown Road -3 x 10-5 -4 x 10-5 -1 x 10-5 

Hyde Street -2 x 10-5 -3 x 10-5 -7 x 10-5 

Whitehall Street -3 x 10-5 4 x 10-5 -1 x 10-5 

Moore Street -6 x 10-5 -9 x 10-5 -2 x 10-5 

Buckley Street -3 x 10-6 -5 x 10-6 -1 x 10-5 

Notes for Table: -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 

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. 
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Combined impacts from ventilation structures and surface roads 

An assessment of combined impacts from emissions from tunnel ventilation facilities and 
changes in surface road traffic was undertaken. The assessment evaluated impacts at 21 
sensitive receptors based on their proximity to the tunnel ventilation structures and the 
intersection of two modelled roads. The assessment of changes in air quality determined 
general compliance with the SEPP (AQM). Non-compliances were identified for PM10 (all 
scenarios) and PM2.5 (all scenarios).  

For PM10, the predicted non-compliances relate to background levels of PM10, not increases due 
to the project. There are locations where PM10 already exceeds the air quality guideline 
because of existing sources of air pollution.  

For PM2.5, the exceedances of the adopted guidelines relate to the use of time-varying 
background concentrations, that occur as a result of existing elevated background levels (from 
existing urban sources) in exceedance of the revised SEPP (AAQ) 2025 objective for normal 
project operations in 2031.  

Table 20–41 summarises the risk assessment results for primary health indicators, with detailed 
results for both primary and secondary health indicators provided in Technical Report J Human 
health. Table 20–41 includes a calculation associated with combined exposures (exposures 
from the tunnel ventilation facilities and the changes in surface road traffic). 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. 

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 combined impacts from 
tunnel ventilation facilities and the changes in surface road traffic would be low, and would not 
be measurable within the community. 

Table 20–41 Combined impacts from tunnel ventilation outlets and changes in surface roads 

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) 

Combined impacts from tunnel ventilation outlets and changes in surface road traffic 

Year 2022 4 x 10-5 6 x 10-5 1 x 10-5 

Year 2031 4 x 10-5 7 x 10-5 2 x 10-5 

Notes for Table: -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 

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. 
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Potential health impacts from emissions for tunnel users 
(risk HR14) 
Users of the tunnels may experience exposure to vehicle exhaust emissions when travelling 
through tunnels. The road tunnels have been designed to protect the safety of tunnel users. 
This has included the design of ventilation systems to maintain visibility and manage the 
concentrations of pollutants such as carbon monoxide and nitrogen dioxide.  

Users are anticipated to spend a limited amount of time in the tunnels, as the length is 4.0 
kilometres (westbound), which would only take approximately three minutes to travel at 80km/h. 
At peak travel times this could be doubled to approximately six minutes. 

Exposure to nitrogen dioxide and carbon monoxide has been considered for impacts to tunnel 
users because these pollutants are most likely to cause acute effects. There are no guidelines 
in Australia for levels of nitrogen dioxide in tunnels so guideline values have been adapted from 
relevant international guidelines as presented in Table 20–42.  

Table 20–43 presents the guideline values for concentrations of carbon monoxide in the tunnel.  

As the guidelines are more stringent than those specified by the World Health Organisation 
(WHO), limits are considered to be adequately protective of the health of tunnel users.  

Given the short exposure periods, the proposed in-tunnel air quality guidelines are considered 
adequate to protect health. The tunnel ventilation system has been designed to meet these 
requirements, in terms of air throughput and the size of the ventilation fan system. To further 
minimise exposure, motorists could keep windows closed and switch ventilation to recirculation.  

Human health risks for tunnel users would be further mitigated and managed through the air 
quality EPRs discussed in section 20.1, including the tunnel ventilation system design (EPR 
reference AQP1 and AQP3). Overall, the human health impact is assessed to be acceptable 
and with the implementation of the EPRs the residual level of risk is low. 

Table 20–42 In-tunnel air quality guidelines - nitrogen dioxide 

Parameter Value 

Maximum 15 minute average NO2 concentration at any single tunnel location 1 ppm 

Maximum 15 minute average NO2 concentration across the length of the tunnel under all 
traffic conditions  

0.5 ppm 

 

Table 20–43 In-tunnel air quality guidelines - carbon monoxide 

Parameter Value 

Maximum average CO concentration 50 ppm 

Maximum two hour average CO concentration 25 ppm 

Maximum instantaneous CO concentration  150 ppm 
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Potential noise impacts on health from vehicle traffic and/or 
facilities associated with the operation of the tunnels 
component (risk HR15) 
Receptors around the tunnels component have the potential to be affected by operational traffic 
noise, with a risk of associated health effects.  

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 would depend on factors including the intensity and 
duration of noise exposure, the sensitivity of affected receptors and other environmental factors. 

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 
20.2 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 
tunnels component in 2022 and 2031 

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

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

Table 20–44 summarises the outcomes of these calculations. In relation to changes in traffic on 
key surface roads, most calculated individual risks are considered acceptable. Most of the 
changes relate to lowering of individual risk; however, the maximum change in individual risk for 
ischaemic heart disease hospitalisations exceeds the criteria adopted, as indicating the 
potential change from acceptable/tolerable risks to unacceptable risks.  

The maximum change in individual risk associated with changes in noise that are considered 
unacceptable are located at residential properties in Footscray, in the following areas: 

• Moreland Street 

• Bunbury Street  

• Whitehall Street. 

These changes relate to changes from roadways close to the tunnel. Changes in 
hospitalisations associated with ischaemic heart disease have the potential to occur following 
changes in annoyance, sleep disturbance and hypertension as these are all precursors or 
initiating events that then affect ischemic heart disease.  

The calculations undertaken for changes in annoyance and sleep disturbance do not indicate 
that these are of significance in this area, or elsewhere in the population considered in the 
tunnels component. In addition, changes in population incidence for hypertension would not be 
measurable. As these precursor health effects are not of significance in terms of individual or 
population health, the potential for changes in ischaemic heart disease to be of significance is 
considered to be low.  
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On this basis, these maximum changes in noise are not considered to be of concern in relation 
to community health. Refer to Technical Report J Human health for calculations of annoyance, 
sleep disturbance and hypertension.  

Table 20–44 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 
tunnels component (maximum) 

1 x 10-4 3x10-5 4 x 10-4 

Location of greatest noise increase – 
Hyde Street, West Gate Freeway to 
Francis Street (maximum) 

3 x 10-5 9 x 10-6 6 x 10-5 

Location of greatest noise reduction 
– Francis Street between Geelong 
Road and Williamstown Road 
(maximum) 

-1x 10-4 -3 x 10-5 -2 x 10-4 

Notes for Table: -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 
impacts on health from the 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 

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 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 tunnels component are considered acceptable. 
There are some areas where noise levels would decrease and where lower levels of health risk 
have been calculated. 

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

• Comply with the project specific traffic 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 20.2. 
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Fixed Facilities 

An assessment of noise from the fixed facilities that include the ventilation structures, in-tunnel 
jet fans, smoke fans, switch rooms and transformers in substations has been undertaken. 
The assessment has considered some noise mitigation measures proposed to be incorporated 
into the facilities. The distance between these facilities and the closest existing sensitive noise 
receiver is: 

• Northern portal vent outlet: 393 metres from 328 Nicholson Street, Yarraville 

• Southern portal vent outlet: 215 metres from 1 New Street, South Kingsville. 

Assessment of noise from the proposed ventilation structures and the jet fans shows relevant 
noise limits would be complied with. In addition, noise from fixed facilities is not expected to 
increase in level at the closest affected sensitive receivers. 

While no significant human health impacts have been identified, it is proposed that contingency 
measures are outlined for implementation should the noise limits be exceeded (EPR reference 
NVP10 and NVP11).  

20.4.7 Conclusion 
With the application of the proposed EPRs, the impacts to human health as a result of the 
construction and operation of tunnels component would be medium to low. There is potential 
that air quality may be degraded in the short-term, due to construction activities and during the 
long term for communities located near the portals and ventilation structures and for users of 
the tunnels. Health may also be impacted by increased exposure to noise during operation and 
construction, especially where activities are adjacent to residential and sensitive areas such as 
schools. The project would alter aspects of communities during construction to some degree, 
such as access to facilities, traffic flow and safety on local roads. 

There are no areas identified in the local community where the combined impact from changes 
in noise and air quality 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 tunnels component of the project is consistent with the health, amenity and environmental 
quality evaluation objective, as the risks to human health due to air quality, noise and social 
impacts are predominantly low and appropriate construction management measures would be 
used to further minimise these impacts.  




