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10 Noise and vibration 

This chapter outlines the potential noise and vibration impacts associated with the M4-M5 Link project 
(the project). A detailed noise and vibration assessment has been prepared for the project and is 
included in Appendix J (Technical working paper: Noise and vibration). 

The Secretary of the NSW Department of Planning and Environment (DP&E) has issued 
environmental assessment requirements for the project. These are referred to as Secretary’s 
Environmental Assessment Requirements (SEARs). Table 10-1 sets out these requirements and the 
associated desired performance outcomes as they relate to noise and vibration, and identifies where 
they have been addressed in this environmental impact statement (EIS). 

Table 10-1 SEARs – Noise and vibration 

Desired performance 

outcome 

SEARs Where addressed in 

the EIS 

4. Noise and 

Vibration – Amenity  

Construction noise and 
vibration (including 
airborne noise, 
ground-borne noise 
and blasting) are 
effectively managed to 
minimise adverse 
impacts on acoustic 
amenity. 

Increases in noise 
emissions and 
vibration affecting 
nearby properties and 
other sensitive 
receivers during 
operation of the project 
are effectively 
managed to protect 
the amenity and well-
being of the 
community. 

1. The Proponent must assess construction and 
operational noise and vibration impacts in 
accordance with relevant NSW noise and 
vibration guidelines. The assessment must 
address the redistribution of traffic and include 
consideration of impacts to sensitive receivers 
(on affected floors of residential buildings), 
include consideration of sleep disturbance and, 
as relevant, the characteristics of noise and 
vibration (for example, low frequency noise). 

Sensitive receivers 
identified in the study 
area are outlined in 
section 10.2. 

Construction noise and 
vibration impacts are 
assessed in section 
10.3. 

Operational noise 
impacts are assessed 
in section 10.4. 

Cumulative impacts 
are summarised in 
Chapter 26 
(Cumulative impacts). 

Assessments of 
impact to the heritage 
significance of items is 
included in Chapter 20 
(Non-Aboriginal 
Heritage) and 
Appendix U 
(Technical working 
paper: Non-Aboriginal 
Heritage). 

 

2. An assessment of construction noise and 
vibration impacts which must address: 

a) the nature of construction activities (including 
transport, tonal or impulsive noise-generating 
works and the removal of operational noise 
barriers, as relevant); 

b) the intensity and duration of noise and 
vibration impacts (both air and ground borne); 

c) the nature, sensitivity and impact to receivers; 

d) the need to balance timely conclusion of 
noise and vibration-generating works with 
periods of receiver respite, and other factors 
that may influence the timing and duration of 
construction activities (such as traffic 
management); 

e) the potential for works outside standard 
construction hours, including estimated 
duration and timing, predicted levels, 
exceedances and number of potentially 
affected receivers and justification for the 
activity in terms of the Interim Construction 
Noise Guideline (DECCW 2009);  

f) potential noise and vibration mitigation 
measures, including timing of implementation; 

g) figures illustrating the existing and predicted 
noise levels; 
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Desired performance 

outcome 

SEARs Where addressed in 

the EIS 

 h) a cumulative noise and vibration assessment 
inclusive of impacts from the project 
(including concurrent project construction 
activities); and  

i) a cumulative noise and vibration assessment 
inclusive of impacts from other key 
infrastructure projects including, but not 
limited to, the New M5 and M4 East. 

 

5. Noise and 

Vibration – Structural 

Construction noise and 
vibration (including 
airborne noise, 
ground-borne noise 
and blasting) are 
effectively managed to 
minimise adverse 
impacts on the 
structural integrity of 
buildings and items 
including Aboriginal 
places and 
environmental 
heritage.  

Increases in noise 
emissions and 
vibration affecting 
environmental heritage 
as defined in the 
Heritage Act 1977 
during operation of the 
project are effectively 
managed.  

1. The Proponent must assess construction and 
operation noise and vibration impacts in 
accordance with relevant NSW noise and 
vibration guidelines. The assessment must 
include consideration of impacts to the structural 
integrity and heritage significance of items 
(including Aboriginal places and items of 
environmental heritage). 

Sensitive receivers 
identified in the study 
area are outlined in 
section 10.2. 

Construction noise and 
vibration impacts are 
assessed in section 
10.3. 

Operational noise 
impacts are assessed 
in section 10.4. 

Potential impacts on 
non-Aboriginal 
heritage items are 
assessed in Chapter 
20 (Non-Aboriginal 
heritage) and 
Appendix U 
(Technical working 
paper: Non-Aboriginal 
heritage). 

2. The Proponent must demonstrate that blast 
impacts are capable of complying with the current 
guidelines, if blasting is required. 

 

10.1 Assessment methodology 

10.1.1 Overview 

The assessment methodology for noise and vibration impacts has been carried out by undertaking the 
following key tasks: 

 Identification of noise catchment areas (NCAs) 

 Identification and classification of sensitive receivers 

 Background noise monitoring, including attended and unattended noise monitoring undertaken to 
establish the existing noise levels in a particular area. This was undertaken at a total of 23 
locations throughout the study area supplemented by a further 11 noise measurements 
undertaken previously for the M4 East and New M5 projects 

 Validation and, where necessary, calibration of noise models based on background data 

 Review of construction methodology and machinery and equipment needed for construction 

 Modelling of construction and operational noise 
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 Assessment of airborne and ground-borne noise model predictions against relevant noise criteria 
for construction works, construction and operational traffic, and operational infrastructure 

 Assessment of vibration impacts with reference to human comfort and cosmetic damage 
thresholds, and with respect to identified heritage items, where relevant 

 Identification of feasible and reasonable mitigation and management measures to reduce noise 
impacts upon sensitive receivers throughout the study area. 

Where guidelines require consideration of ‘feasible’ and ‘reasonable’ noise mitigation and 
management measures, the Interim Construction Noise Guideline (ICNG) (NSW Department of 
Environment and Climate Change (DECC) 2009) describes these terms as: 

 Feasible – a work practice or abatement measure is feasible if it is capable of being put into 
practice or of being engineered and is practical to build given project constraints such as safety 
and maintenance requirements 

 Reasonable – selecting reasonable measures from those that are feasible involves making a 
judgment to determine whether the overall noise benefits outweigh the overall adverse social, 
economic and environmental effects of implementing the measure, including consideration of the 
cost of the measure. 

10.1.2 Study area 

The study area for the noise and vibration impact assessment was developed according to the 
impacts likely to arise from project activities, including those related to construction, operation and 
cumulative scenarios. This included the following key elements: 

 Identification of the location of all construction activities, construction sites and haulage routes 
with the potential to generate noise. These include: 

 Wattle Street civil and tunnel site (C1a) 

 Haberfield civil and tunnel site (C2a)  

 Northcote Street civil site (C3a) 

 Parramatta Road West civil and tunnel site (C1b) 

 Haberfield civil site (C2b) 

 Parramatta Road West civil and tunnel site (C3b) 

 Darley Road civil and tunnel site (C4) 

 Rozelle civil and tunnel site (C5) 

 The Crescent civil site (C6) 

 Victoria Road civil site (C7) 

 Iron Cove Link civil site (C8) 

 Pyrmont Bridge Road tunnel site (C9) 

 Campbell Road civil and tunnel site (C10) 

 The mainline tunnel alignment  

 Construction areas for local road upgrades 

 Identification of receivers along the alignment and around construction sites that are potentially 
sensitive to noise and vibration. Noise sensitive receivers were identified through aerial 
photography and all structures in the project footprint, except for those to be acquired and 
demolished, were subject to visual ground-truthing. This exercise, in conjunction with cadastral 
information, was used to determine the classification of buildings into residential dwellings, 
commercial and industrial properties, education institutions, child-care centres, medical (hospital 
wards or other uses including medical centres), places of worship and outdoor open areas 
(passive and active recreation) 
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 Identification of NCAs. A total of 56 NCAs have been identified to reflect the land uses 
surrounding the project and assist in the identification of impacts upon groups of receivers likely to 
be affected by the same works. The NCAs have been designed around the nature of the receivers 
and local conditions (such as topography and proximity to other major noise sources) and the 
anticipated extent of discernible noise impacts around each construction and operational 
activity/site 

 The 56 NCAs together form the noise study area for construction and operational sites. Further 
detail on these NCAs is provided in section 10.2.2. A map of all NCAs is shown in Figure 10-1, 
Figure 10-2 and Figure 10-3. 
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Figure 10-1 Project footprint, noise catchment areas and noise logging locations (western section) 10-5
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Figure 10-2 Project footprint, noise catchment areas and noise logging locations (northern section) 10-6
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Figure 10-3 Project footprint, noise catchment areas and noise logging locations (southern section) 10-7
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The study area for the assessment of noise associated with construction and operational traffic was 
determined through the: 

 Identification of traffic routes for construction and operational phases of the project: 

 For construction traffic, proposed construction traffic routes to and from each construction site 
are described in Chapter 8 (Traffic and transport)  

 For operational traffic, relevant traffic routes were those new or upgraded roads within the 
scope of the project. Relevant operational traffic routes were broadly located around the 
proposed surface elements of the project including Haberfield, Iron Cove, Darley Road, 
Rozelle, Pyrmont Bridge Road and St Peters  

 Identification of a boundary up to the physical extent of the works. Note that while not required 
under the NSW Roads and Maritime Services (Roads and Maritime) Noise Criteria Guideline 
(2015a), due to the relatively small gap between the Rozelle interchange area and the Iron Cove 
Link, the boundary areas have been extended in order to include receivers on Victoria Road 
located between the two assessment areas 

 Identification of a boundary of 600 metres either side of the main project construction and 
operational traffic routes, as recommended in the NSW Road Noise Policy (NSW Department of 
Environment, Climate Change and Water (DECCW) 2001) 

 Modelling of adjacent collector roads, sub-arterial and arterial roads in order to identify the 
contributions from project and non-project existing roads separately. Roads where design or 
engineering changes are proposed have generally been considered as project roads.  

The combined noise and vibration study area is predominantly a suburban noise environment in the 
west and an urban noise environment in the east, incorporating a mix of noise and vibration sensitive 
receivers (ie residential properties, educational establishments, hospitals and recreational areas), 
commercial and industrial properties, as well as major arterial and local roads. 

10.1.3 Policy framework 

The following guidelines have been used in the noise and vibration assessment: 

 Construction noise: 

 Construction Noise and Vibration Guideline (CNVG) (Roads and Maritime 2016) 

 Interim Construction Noise Guideline (ICNG) (DECC 2009) 

 Construction vibration: 

 Assessing Vibration: a technical guideline (NSW Department of Environment and 
Conservation (DEC) 2006a) 

 DIN 4150:Part 2-1999 Structural vibration – Effects of vibration on structures (Deutsches 
Institut für Normung 1999) 

 DIN 4150:Part 3-1999 Structural vibration – Effects of vibration on structures (Deutsches 
Institut für Normung 1999) 

 Evaluation and Measurement for Vibration in Buildings Part 2, (British Standard (BS) 
7385:Part 2-1993) (BS 7385) 

 Explosives − Storage and Use − Part 2: Use of Explosives (Australian Standard (AS) 
2187:Part 2-2006) (AS 2187) 
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 Construction and operational traffic noise: 

 NSW Road Noise Policy (RNP) (DECCW 2011) 

 Noise Criteria Guideline (NCG) (Roads and Maritime 2015a) 

 Noise Mitigation Guideline (NMG) (Roads and Maritime 2015b) 

 Model Validation Guideline (Roads and Maritime 2016) 

 Application Notes – Noise Criteria Guideline (Roads and Maritime 2015a) 

 Environmental Noise Management Manual (Roads and Maritime 2001)  

 Procedure for Preparing an Operational Noise and Vibration Assessment (Roads and 
Maritime 2011b) 

 Noise from operational ancillary facilities: 

 NSW Industrial Noise Policy (INP) (NSW Environment Protection Authority (NSW EPA) 1999) 

 Sleep disturbance during construction and operation: 

 NSW Road Noise Policy (DECCW 2011) 

 Application notes – NSW industrial noise policy (NSW EPA). 

The above policies and guidelines are detailed further in the following sections, including how they 
have been employed for the purposes of this assessment.  

Construction noise and vibration guidelines and policies 

Airborne noise 

The ICNG sets out ways to assess and manage the impacts of demolition and construction noise on 
residences and other sensitive land uses. This guideline requires project specific Noise Management 
Levels (NMLs) to be established for noise affected receivers. In the event construction noise levels 
are predicted to be above the NMLs, feasible and reasonable work practices are to be investigated to 
minimise noise emissions. 

Residential receivers 

The ICNG provides an approach for determining LAeq(15-minute)
1
 NMLs at adjacent residential properties 

based on measured LA90(15-minute)
2
 rating background noise levels (RBL), as described in Table 10-2. 

                                                           
1
 LAeq(15-minute) is the ‘energy average noise level’ evaluated over a 15-minute period. This parameter is used to assess the 

potential construction noise impacts. 

2
 LA90(15-minute) is the noise level exceeded for 90% of the measurement period, A-weighted and calculated by statistical analysis. 
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Table 10-2 Determination of NMLs for residential receivers 

Time of day NML 

LAeq(15-minute) 

How to apply the ICNG 

Standard 
construction hours: 

 Monday to Friday 
7:00am to 
6:00pm 

 Saturday 
8:00am to 
1:00pm 

 No work on 
Sundays or 
public holidays 

Noise affected 
level 
RBL

1
 + 10 dBA 

Above the noise affected level, some community reaction 
to noise would be expected. 

Where the predicted or measured LAeq(15-minute) is greater 
than the noise affected level, the proponent should apply 
all feasible and reasonable work practises to meet the 
noise affected level. 

The proponent should also inform all potentially impacted 
residents of the nature of works to be carried out, the 
expected noise levels and duration, as well as contact 
details. 

Highly noise 
affected 75 
dBA 

Above the ‘highly noise affected level’ a strong community 
reaction to noise would be expected. 

Where noise is above this level, the relevant authority 
(consent, determining or regulatory) may require respite 
periods by restructuring the hours during which very noise 
intensive activities can occur, taking into account: 

 Times identified by the communities when they are 
less sensitive to noise (such as before and after school 
for works near schools or mid-morning or mid-
afternoon for works near residences) 

 If a community is prepared to accept a longer period of 
construction in exchange for restrictions on 
construction times. 

Outside standard 
construction hours 

RBL
1
 + 5 dBA A strong justification would typically be required for works 

outside the recommended standard hours. 

The proponent should apply all feasible and reasonable 
work practices to meet the noise affected level. 

Where all feasible and reasonable practises have been 
applied and noise is more than 5 dBA above the noise 
affected level, the proponent should negotiate with the 
community. 

Note : 

1 The RBL is the overall single-figure background noise level measured in each relevant assessment period (during or 
outside the recommended standard hours) as described in the NSW Industrial Noise Policy (NSW EPA 1999). 

Commercial receivers 

The ICNG notes that due to the broad range of sensitivities that commercial or industrial receivers can 
have to noise from construction, the process of defining management levels is separated into three 
categories: 

 Industrial premises: external LAeq(15-minute) 75 dBA 

 Offices, retail outlets: external LAeq(15-minute) 70 dBA 

 Other businesses that may be very sensitive to noise, where the noise level is project specific, as 
discussed below. 

The external noise levels should be assessed at the most-affected occupied point of the premises. 
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Other sensitive land uses 

The ICNG’s quantitative assessment method provides NMLs for other sensitive land uses, such as 
educational institutions, hospitals, medical facilities and outdoor recreational areas. These land uses 
are considered potentially sensitive to construction noise only when the properties are in use.  

The project specific LAeq(15-minute) NMLs for other non-residential noise sensitive receivers from the 
ICNG are provided in Table 10-3. 

Table 10-3 NMLs for other sensitive receivers 

Land use NML LAeq(15-minute) 

(Applied when the property is in use) 

Classrooms at schools and other education institutions Internal noise level 45 dBA 

Hospital wards and operating theatres Internal noise level 45 dBA 

Places of Worship Internal noise level 45 dBA 

Active recreation areas 
(characterised by sporting activities and activities which 
generate their own noise or focus for participants, 
making them less sensitive to external noise intrusion) 

External noise level 65 dBA 

Passive recreation areas 
(characterised by contemplative activities that generate 
little noise and where benefits are compromised by 
external noise intrusion, eg reading, meditation) 

External noise level 60 dBA 

Community centres Depends on the intended use of the 
centre. Refer to the recommended 
‘maximum’ internal levels in AS 2107-
1987. Acoustics - Recommended design 
sound levels and reverberation times for 
building interiors (AS 2107) for specific 
uses. 

For sensitive receivers such as schools and places of worship, the NMLs presented in Table 10-3 are 
based on internal noise levels. For the purpose of this assessment, it is conservatively assumed that 
all schools and places of worship have windows that can be opened. On the basis that external noise 
levels are typically 10 dBA higher than internal noise levels when windows are open, an external NML 
of 55 dBA LAeq(15-minute) has been adopted. 

Other noise-sensitive receivers require separate project-specific noise goals and, as per the guidance 
in the ICNG, NMLs for these receivers have been derived from the internal levels presented in AS 
2107.  

The ICNG and AS 2107 do not provide specific guideline noise levels for childcare centres. Childcare 
centres generally have internal play areas and sleeping areas. For internal play areas an internal NML 
of 55 dBA LAeq(15-minute) has been adopted together with an internal NML of 40 dBA LAeq(15-minute) (when 
in use) for sleeping areas. 

On the assumption that windows and doors of childcare centres may be opened, an external NML of 
65 dBA LAeq(15-minute) for play areas has been applied at the façade and would also be applicable to 
external play areas. For sleeping areas (on the assumption that windows are open), an external NML 
is 50 dBA LAeq(15-minute) has been applied. Given specific layouts for childcare centres are unknown 
during the preparation of the EIS, a NML of 50 dBA has been used to assess construction noise 
impacts on these centres. 
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Sleep disturbance 

The most recent NSW guidance in relation to sleep disturbance is contained in the NSW EPA’s online 
Application notes – NSW industrial noise policy

3
. For the purposes of this assessment a night-time 

sleep disturbance ‘screening criterion’ noise goal of RBL +15 dBA has been used. 

The term ‘screening criterion’ indicates a noise level that is intended as a guide to identify the 
likelihood of sleep disturbance. While it is not a firm criterion to be met, where the criterion is met 
sleep disturbance is not likely. When the screening criterion is not met, a more detailed analysis is 
required. 

With regard to reaction to potential sleep awakening events, the RNP gives the following guidance: 

‘From the research on sleep disturbance to date it can be concluded that: 

 maximum internal noise levels below 50–55 dBA are unlikely to awaken people from sleep 

 one or two noise events per night, with maximum internal noise levels of 65–70 dB(A), are not 
likely to affect health and wellbeing significantly’. 

Road traffic noise 

When trucks and other vehicles are operating within the boundaries of construction sites, road vehicle 
noise contributions are included in the predicted LAeq(15-minute) noise emissions and assessed against 
the criteria in Table 10-4. 

When construction related traffic moves onto the public road network a different noise assessment 
methodology is appropriate, as vehicle movements are regarded as ‘additional road traffic’ rather than 
as part of the construction works and as such would be assessed using Roads and Maritime’s NCG 
(2015a). The NCG documents Roads and Maritime’s approach to implementing the RNP. 

The NCG requires that an initial screening test should be applied by evaluating whether noise levels 
would increase by more than 2 dBA (an increase in the number vehicles of approximately 60 per cent) 
due to construction traffic or a temporary reroute due to a road closure. Where increases are 2 dBA or 
less, then no further assessment is required as noise level changes would most likely not be 
perceptible to most people. 

Where noise levels increase by more than 2 dBA (ie 2.1 dBA or greater) further assessment is 
required using criteria presented in the NCG (see Table 10-4). 

Table 10-4 NCG criteria for assessing construction vehicles on public roads 

Road category Type of project/land use 

Assessment criteria (dBA) 

Daytime  

(7 am – 10 pm) 

Night-time 

(10 pm – 7 am) 

Freeway/arterial/ 
sub-arterial roads 

Existing residences affected by additional 
traffic on existing freeways/arterial/sub-
arterial roads generated by land use 
developments 

LAeq(15-hour) 60 

(external) 

LAeq(9-hour) 55 

(external) 

Local roads Existing residences affected by additional 
traffic on existing local roads generated by 
land use developments  

LAeq(1-hour) 55 

(external) 

LAeq(1-hour) 50 

(external) 

 

                                                           
3
 http://www.epa.nsw.gov.au/noise/applicnotesindustnoise.htm 

http://www.epa.nsw.gov.au/noise/applicnotesindustnoise.htm
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Ground-borne noise 

Ground-borne noise is that generated by vibrations arising from a ground-based source, typically 
underground mechanical equipment. These vibrations are transmitted to a structure, such as a 
building, where the vibration of the floors and walls may cause vibration and rattling of items and/or a 
low rumble, all of which may be perceptible by the occupants. This rumbling noise is derived from the 
motion of the walls and floors, causing the building to effectively act as a loudspeaker for the 
transmitted vibration. For this reason, ground-borne noise is only an issue for occupants within 
buildings, with outdoor spaces being unaffected.  

It should be noted that ground-borne noise is different to ground-borne vibration. Ground-borne 
vibration refers to vibration effects that are transmitted via the ground as small physical movements 
can be ‘felt’ and may create audible (ground-borne) noise. As such ground-borne noise is a by-
product of ground-borne vibration. 

The CNVG provides residential NMLs for ground-borne noise, which are applicable when ground-
borne noise levels are higher than the corresponding airborne construction noise levels. The CNVG 
provides ground-borne noise levels at residences for evening and night-time periods only, as the 
objectives aim to protect amenity and minimise potential sleep disturbance. The following ground-
borne noise levels are applicable for residences:  

 Evening (6.00pm to 10.00pm weekdays): 40 dBA LAeq(15-minute) 

 Night-time (10:00pm to 7am): 35 dBA LAeq(15-minute). 

For commercial receivers such as offices and retail areas, the CNVG does not provide guidance in 
relation to acceptable ground-borne noise levels. For the purpose of this assessment, an internal NML 
of 60 dBA LAeq(15-minute) has been adopted to assist in identifying potential impacts. This level has been 
selected with guidance taken from AS 2107 as well as recognising that ground borne noise impacts 
are generally only for a relatively short period of time. A level of 60 dBA is also consistent to what has 
been applied on previous large infrastructure projects.  

These NMLs are applicable to residences and commercial receivers located above tunnelling works, 
and could also apply to other construction activities such as rock breaking in an adjoining building 
where ground-borne noise levels may be higher than airborne noise levels. This situation may occur 
at construction sites where airborne noise impacts are shielded by noise barriers or other structures, 
or noise sensitive areas within residential or commercial buildings which are not directly affected by 
the airborne noise component of nearby construction works. 

Vibration 

The effects of vibration on buildings can be divided into three main categories: 

 Those in which the occupants or users of the building are inconvenienced or possibly disturbed 

 Those where the building contents may be affected 

 Those in which the integrity of the building or the structure itself may be compromised. 

Human comfort vibration 

Assessing Vibration: a technical guideline (NSW EPA 2006) provides guideline values for continuous, 
transient and intermittent events that are based on a Vibration Dose Value (VDV) rather than a 
continuous vibration level. The VDV is dependent upon the level and duration of the vibration event, 
as well as the number of events occurring during the daytime or night-time period. 

The VDVs recommended in the guideline for intermittent vibration are presented in Table 10-5. 
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Table 10-5 Acceptable vibration dose values for intermittent vibration (m/s
1.75

)  

Human comfort (as per Assessing Vibration: a technical guideline)  

Location Daytime
1
 Night-time

1
  

Preferred 

value 

Maximum 

value 

Preferred 

value 

Maximum 

value 

Critical areas
2
 0.10 0.20 0.10 0.20 

Residences 0.20 0.40 0.13 0.26 

Offices, school, educational institutions 
and places of worship 

0.40 0.80 0.40 0.80 

Workshops 0.80 1.60 0.80 1.60 

Note: 

1: Daytime is 7.00 am to 10.00 pm and night-time is 10.00 pm to 7.00 am. 

2: Examples include hospital operating theatres and precision laboratories where operations are occurring. These criteria are 
only indicative, and there may be a need to assess intermittent values against the continuous or impulsive criteria for critical 
areas. Source BS 6472-1992. 

 

Effects on building contents 

People can perceive floor vibration at levels well below those likely to cause damage to building 
contents or affect the operation of typical equipment found in most buildings that is not particularly 
vibration sensitive. For most receivers, the controlling vibration criterion is the human comfort 
criterion, and it is therefore not normally required to set separate criteria in relation to the effect of 
construction vibration on typical building contents. 

Where appropriate, objectives for the satisfactory operation of vibration sensitive critical instruments 
or manufacturing processes should be sourced from manufacturer’s data and/or other published 
objectives. 

Structural damage vibration 

Structural damage vibration limits are based on AS 2187 and BS 7385. These standards provide 
frequency-dependent vibration limits related to cosmetic damage, noting that cosmetic damage is 
very minor in nature, is readily repairable and does not affect the structural integrity of the building.  

The recommended vibration limits from BS 7385 for transient vibration for minimal risk of cosmetic 
damage to residential and industrial buildings are shown in Table 10-6. 

Table 10-6 Transient vibration guide values for minimal risk of cosmetic damage (BS 7385) 

Structural damage vibration criteria 

Line Type of building 

Peak component particle velocity in 

frequency range of predominant pulse 

4 Hz to 15 Hz 15 Hz and above 

1 Reinforced or framed structures; 
industrial and heavy commercial 
buildings 

50 mm/s at 4 Hz and above 

2 Unreinforced or light framed structures; 
residential or light commercial type 
buildings 

15 mm/s at 4 Hz 
increasing to 20 mm/s 
at 15 Hz 

20 mm/s at 15 Hz 
increasing to 50 mm/s 
at 40 Hz and above 

Note:  

The guide values relate predominantly to transient vibration which does not give rise to resonant responses in structures and 
low-rise buildings. In the event continuous vibration gives rise to magnification of vibration by resonance (under specific 
conditions where the structure can readily store and transfer vibration energy), then the guide values may need to be reduced 
by up to 50 per cent. 
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Heritage and vibration sensitive structures 

The Roads and Maritime CNVG notes that separate guidance for assessment of heritage structures is 
contained in the German Standard DIN 4150: Part 3-1999 Structural vibration – Effects of vibration on 
structures (Deutsches Institut für Normung 1999) (DIN 4150).  

For continuous, long-term vibration or repetitive vibration with the potential to cause fatigue effects, 
DIN 4150 provides the following Peak Particle Velocity (PPV) values as safe limits, below which 
superficial cosmetic damage is not expected: 

 10 millimetres per second for commercial buildings and buildings of similar design 

 Five millimetres per second for dwellings and buildings or similar design 

 2.5 millimetres per second for buildings of particular sensitivity (structurally unsound). 

For short-term vibration events (ie those unlikely to cause resonance or fatigue), DIN 4150 provides 
the criteria shown in Table 10-7. These are maximum levels measured in any direction at the 
foundation or in the horizontal axes in the plane of the uppermost floor. 

Table 10-7 DIN 4150 structural damage – safe limits for short-term building vibration 

Group Type of  

structure 

Peak particle velocity (mm/s) 

At foundation 

Plane of floor 

of uppermost 

storey 

1 Hz to 

10 Hz 

10 Hz to 

50 Hz 

50 Hz to 

100 Hz
1
 

All 

frequencies 

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

20 20 at 10 Hz 
increasing to 
40 at 50 Hz 

40 at 50 Hz 
increasing to 
50 at 100 Hz 

40 

2 Dwellings and buildings of similar 
design and/or use 

5 5 at 10 Hz 
increasing to 
15 at 50 Hz 

15 at 50 Hz 
increasing to 
20 at 100 Hz 

15 

3 Structures that because of their 
particular sensitivity to vibration 
(structurally unsound), do not 
correspond to those listed in 
Lines 1 or 2 (see Table 10-6)  

3 3 at 10 Hz 
increasing to 
8 at 50 Hz 

8 at 50 Hz 
increasing to 
10 at 100 Hz 

8 

Note: 

1: For frequencies above 100 Hertz the upper value in this column should be used. 

The minimum ‘safe limit’ of peak vibration velocity at low frequencies for commercial buildings and 
buildings of similar design is 20 millimetres per second (Group 1). For dwellings and buildings of 
similar design and/or use, the safe limit is five millimetres per second (Group 2) and for structures 
which may be particularly sensitive to ground vibration, such as historic buildings which are 
structurally unsound (Group 3), the safe limit is three millimetres per second. This latter criterion could 
also be applied to buried archaeological artefacts. Potential impacts on historic buildings and 
archaeological artefacts are discussed in Chapter 20 (Non-Aboriginal heritage). 

As opposed to the ‘minimal risk of cosmetic damage’ approach adopted in BS 7385 (95 per cent 
probability of no effect), the ‘safe limits’ given in DIN 4150 are the levels up to which no damage due 
to vibration effects has been observed for the particular class of building.  

‘Damage’ is defined by DIN 4150 to include even minor, non-structural effects such as superficial 
cracking in cement render, the enlargement of cracks already present, and the separation of partitions 
or intermediate walls from load bearing walls. 
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Project blasting criteria (human comfort) 

Guidance in relation to acceptable airblast overpressure (high energy impulse noise) and ground 
vibration from blasting is provided in the ICNG, which specifies that the assessment should be based 
on the levels in the Technical Basis for Guidelines to Minimise Annoyance Due to Blasting 
Overpressure and Ground Vibration (Australian and New Zealand Environment and Conservation 
Council (ANZECC) 1990). 

For airblast overpressure the criteria are stated as: 

 Recommended maximum level of 115 dBL (linear peak). This may be exceeded on up to five per 
cent of the total number of blasts over a period of 12 months 

 A maximum level of 120 dBL (linear peak) should not be exceeded at any time. 

For ground vibration the criteria are stated as: 

 Recommended maximum level of five millimetres per second (peak particle velocity). This may be 
exceeded on up to five per cent of the total number of blasts over a period of 12 months 

 A maximum level of 10 millimetres per second (peak particle velocity) should not be exceeded at 
any time. 

These criteria relate to sensitive sites (including houses and low rise residential buildings, theatres, 
schools, and other similar buildings occupied by people). 

The blast vibration criteria identified in ANZECC 1990 are considered conservative and were originally 
developed to protect communities exposed to long-term blasting operations such as near to mining 
sites. For projects with a shorter duration of blasting (12 months or less, such as this one), a higher 
vibration criterion may be reasonable. For this project the location of any potential blasting within the 
tunnel would move along the alignment such that any one receiver would be affected for only a short 
proportion of the overall construction program. 

AS 2187 presents vibration limits designed to safeguard human comfort in relation to blasting. These 
have been used by some authorities as they provide a clearer definition of vibration limits which are 
dependent on the specific duration of the project. Based on the limitations of ANZECC 1990 and 
further guidance in AS 2187, it is recommended that a human comfort vibration limit of 10 millimetres 
per second (peak particle velocity) for blasting operations lasting less than 12 months be applied to 
this project, which is consistent with recommendations for previous WestConnex projects. 

Project blasting criteria (control of damage) 

In terms of the most recent relevant vibration damage criteria, AS 2187 recommends the frequency 
dependent guideline values and assessment methods given in BS 7385 Part 2-1993 as they ‘are 
applicable to Australian conditions’. The criteria are presented in Appendix J (Technical working 
paper: Noise and vibration). 

It should be noted that BS 7385 states that ‘a building of historical value should not (unless it is 
structurally unsound) be assumed to be more sensitive’. Nominating appropriate criteria for heritage 
buildings generally requires site inspections and should be confirmed during detailed design. 

In relation to damage from airblast, AS 2187 notes that from Australian and overseas research, 
damage (even of a cosmetic nature) has not been found to occur at airblast levels below 133 dBL. 

Recommended blasting hours 

For blasting, the standard hours of construction in NSW as recommended by the ICNG are 
applicable: 

 9.00 am to 5.00 pm Monday to Friday 

 9.00 am to 1.00 pm Saturday 

 No blasting on Sundays and public holidays.  

Other hours may be worked if approved by the relevant authority. 
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Operational noise guidelines and policies 

Operational road traffic noise 

This assessment has been prepared under the guidance of the NCG which documents Roads and 
Maritime’s interpretation of the RNP and provides a consistent approach to identifying road noise 
criteria for Roads and Maritime projects. Although it is not mandatory to achieve the noise 
assessment criteria in the NCG, project proponents need to provide justification if it is not considered 
feasible or reasonable to achieve them.  

The NCG recognises that there are generally more opportunities to minimise noise impacts from new 
roads and road corridors, especially those in greenfield locations, through judicious road design and 
land use planning. The scope to reduce noise impacts from existing/upgraded roads and corridors in 
established areas is typically more limited. The NCG criteria are applicable both at the time of project 
opening and also in a future design year, typically taken to be 10 years after project completion. 

The NCG sets out four key principles to guide assessment. These are: 

 Criteria are based on the type of road development that a residence is affected by  

 Adjacent and nearby residences should not have significantly different criteria for the same road 

 Criteria for the surrounding road network are assessed where a road project generates an 
increase in traffic noise greater than 2 dBA on the surrounding road network 

 Existing quiet areas should be protected from excessive changes in amenity due to traffic noise. 

Noise assessment criteria 

Noise criteria are assigned to sensitive receivers using the NCG. The assessment timeframe for the 
criteria are in the year of opening (for this project 2023 is used) and 10 years after opening (for this 
project 2033 is used). 

Residences are categorised depending on how the project would influence noise levels. Each 
category is then given a set of related criteria. Residences may be assigned new, redeveloped, 
transition zone or relative increase criteria depending on how the project would influence noise levels. 
For each façade of the residence the most stringent applicable criteria are to be used in the 
assessment.  

In some instances, residences may be exposed to noise from both new and redeveloped roads. In 
this instance the proportion of noise from each road is used to establish transition zone criteria. A 
further check is made to prevent large increases in noise levels using the relative increase criteria.  

Assessment scenarios 

The RNP requires the following four assessment scenarios to be assessed (years relevant to the 
project): 

 2023 No Build (ie at opening, without the project) 

 2023 Build (ie at opening, with the project) 

 2033 No Build (ie 10 years after opening, without the project)  

 2033 Build (ie 10 years after opening, with the project). 

Criteria by road type 

The project consists of multiple new and redeveloped road segments, with transition zones at the Iron 
Cove Link and the Rozelle interchange. 

Note that a road is new where the road is a tunnel/bypass or has been substantially realigned (more 
than six times the existing lane width tolerance band and/or existing grade). However, consideration 
can be given to whether a road has been substantially realigned for distances less than six times the 
existing lane width using local context for guidance. This is consistent with the NCG.  
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The above situation occurs in the vicinity of Iron Cove Bridge, where the upgraded section of Victoria 
Road (around the Iron Cove Link portals) has been moved to a new location within the tolerance band 
but over the existing housing footprint to accommodate new tunnel portals. The criteria for residences 
are summarised in Table 10-8.  

Table 10-8 NCG criteria – residential  

Road 

category 

Type of project/land use Assessment criteria (dB) 

Daytime  

(7:00 am – 10:00 pm) 

Night-time 

(10:00 pm – 7:00 am) 

Freeway/ 
arterial/ 
sub-
arterial 
roads 

1. Existing residences affected by 
noise from new freeway/arterial/sub-
arterial road corridors 

LAeq(15-hour) 55 
(external) 

LAeq(9-hour) 50 (external) 

2. Existing residences affected by 
noise from redevelopment of existing 
freeway/arterial/sub-arterial roads 

3. Existing residences affected by 
additional traffic on existing 
freeways/arterial/sub-arterial roads 
generated by land use developments 

LAeq(15-hour) 60 
(external) 

LAeq(9-hour) 55 (external) 

4. Existing residences affected by both 
new roads and the redevelopment of 
existing freeway/arterial/sub-arterial 
roads in a Transition Zone

1 
 

Between LAeq(15-hour) 
55-60 (external) 

Between LAeq(9-hour) 
50-55 (external) 

5. Existing residences affected by 
increases in traffic noise of 12 dBA or 
more from new freeway/arterial/sub-
arterial roads

2
 

Between LAeq(15-hour) 
42-55 (external) 

Between LAeq(9-hour) 
42-50 (external) 

6. Existing residences affected by 
increases in traffic noise of 12 dBA or 
more from redevelopment of existing 
freeway/arterial/sub-arterial roads

2
 

Between LAeq(15-hour) 
42-60 (external) 

Between LAeq(9-hour) 
42-55 (external) 

Local 
roads 

7. Existing residences affected by 
noise from new local road corridors. 

LAeq(1hour) 55 (external) 

 

LAeq(1hour) 50 (external) 

8. Existing residences affected by 
noise from redevelopment of existing 
local roads 

9. Existing residences affected by 
additional traffic on existing local roads 
generated by land use developments  

Note 

1: The criteria assigned to the entire residence depend on the proportion of noise coming from the new and redeveloped road. 
Please refer to Roads and Maritimes’ NCG for further information. 

2: The criteria at each facade are determined from the existing traffic noise level plus 12 dBA. 



 

WestConnex M4-M5 Link 10-19 
Roads and Maritime Services 
Environmental Impact Statement 

Table 10-9 NCG criteria – other sensitive land uses 

Existing 
sensitive 
land use 

Assessment criteria (dBA)
1
 Additional considerations 

Daytime  
(7.00 am – 10.00 pm) 

Night-time 
(10.00 pm – 7.00 am)  

School 
classrooms 

LAeq(1-hour) 40 (internal) - In the case of buildings used for 
education or health care, noise 
level criteria for spaces other than 
classrooms and wards may be 
obtained by interpolation from the 
‘maximum’ levels shown in AS 
2107. 

Places of 
worship 

LAeq(1-hour) 40 (internal) LAeq(1-hour) 40 (internal) The criteria are assessed inside of 
the place of worship. Areas outside 
the place of worship, such as a 
churchyard or cemetery, may also 
be deemed ‘places of worship’. 
Therefore, in determining 
appropriate criteria for such 
external areas, the assessment 
should establish which activities in 
these areas may be affected by 
road traffic noise. 

Open space  
(active use) 

LAeq(15-hour) 60 
(external) when in use 

- Active recreation is characterised 
by sporting activities and activities 
which generate their own noise or 
focus for participants, making them 
less sensitive to external noise 
intrusion. 

Open space  
(passive use) 

LAeq(15-hour) 55 
(external) when in use 

- Passive recreation is characterised 
by contemplative activities that 
generate little noise and where 
benefits are compromised by 
external noise intrusion, eg playing 
chess, reading. 

Childcare 
facilities 

Sleeping rooms LAeq(1-

hour) 35 (internal) 

Indoor play areas 
LAeq(1-hour) 40 (internal) 

Outdoor play areas 
LAeq(1-hour) 55 (external) 

- Multi-purpose spaces, eg shared 
indoor play/sleeping rooms should 
meet the lower of the respective 
criteria. Measurements for sleeping 
rooms should be taken during 
designated sleeping times for the 
facility, or if these are not known, 
during the highest hourly traffic 
noise level during the opening 
hours of the facility. 

Aged care 
facilities 

- - Residential land use noise 
assessment criteria should be 
applied to these facilities, see  

Table 10-8. 

Hospital 
wards 

LAeq(1-hour) 35 (internal) LAeq(1-hour) 35 (internal) N/A 

Note: 
1: Internal NCG noise criteria has been converted to an external noise criteria for the purposes of assessment using external 

noise level predictions. Where detailed information relating to building construction is not available, the NSW EPA 
recommends a 10 dBA factor to convert internal to external noise levels on the basis that façades with windows open 
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typically provide approximately 10 dBA attenuation from inside to outside (refer to guidance contained in the ICNG and 
INP). 

For sensitive receivers such as schools, places of worship and childcare facilities, the NCG criteria 
presented in Table 10-9 are based on internal noise levels.  

Potential road traffic noise impacts on the surrounding road network 

The NCG criteria require consideration of the surrounding road network where the proposed project is 
predicted to increase noise levels by more than 2 dBA at receivers from the No Build to Build 
scenarios. The impacted surrounding road network is then assessed as a project road where noise 
levels have increased by more than 2 dBA. 

This assessment considers potential increases in traffic noise on the surrounding road network within 
the extent of works of the project. This approach meets the principles of the NCG. 

Noise mitigation 

The NMG provides guidance in managing and controlling road traffic generated noise and describes 
the principles to be applied when reviewing noise mitigation. The NMG recognises that the criteria 
recommended by the NCG are not always practicable and that it is not always feasible or reasonable 
to expect that they should be achieved. 

The NMG provides three triggers where a receiver may qualify for consideration of noise mitigation 
(beyond the adoption of road design and traffic management measures). These are: 

 Trigger 1: The predicted Build noise level exceeds the NCG controlling criterion and the noise 
level increase due to the project (ie the noise predictions for the Build minus the No Build) is 
greater than 2 dBA 

 Trigger 2: The predicted Build noise level is 5 dBA or more above the NCG controlling criterion 
(exceeds the cumulative limit) and the receiver is significantly influenced by project road noise, 
regardless of the incremental impact of the project 

 Trigger 3: The noise level contribution from the road project is acute (daytime LAeq(15-hour) 65 dBA 
or higher, or night-time LAeq(9-hour) 60 dBA or higher) even if noise levels are dominated by a non-
project road. 

As highlighted in the NMG, once noise has been minimised by feasible and reasonable methods 
during the corridor planning and road design stages, triggered receivers with residual exceedances of 
the NCG controlling criteria shall be assessed to determine if they qualify for noise mitigation. The 
NMG defines what feasible and reasonable factors may be considered when investigating noise 
mitigation measures. 

Selecting reasonable measures from those that are ‘feasible’ involves judging whether the overall 
noise benefits outweigh the overall adverse social, economic and environmental effects, including the 
cost of the abatement measure. To make such a judgement, consideration may be given to noise 
impacts, noise mitigation benefits, the cost effectiveness of noise mitigation and community views. 

Maximum noise levels 

A maximum noise level assessment has been conducted in accordance with the procedure Preparing 
an Operational Noise and Vibration Assessment (Roads and Maritime 2011) using guidance 
contained in Practice Note iii of the Environmental Noise Management Manual (ENMM). The objective 
of the maximum noise level assessment is to determine whether maximum noise levels are likely to 
increase or decrease as a result of the project. 



 

WestConnex M4-M5 Link 10-21 
Roads and Maritime Services 
Environmental Impact Statement 

Maximum noise level events were measured as part of the background noise study described in 
section 10.2. The maximum noise level assessment includes an evaluation of the number and 
distribution of night-time passby events in accordance with the ENMM (Roads and Traffic Authority 
2001). A maximum noise level event is defined within the ENMM as being any passby where: 

 The maximum noise level of the event is greater than 65 dBA LAFmax
4
 

 The LAFmax – LAeq(1-hour) is greater than or equal to 15 dBA. 

Strategies are currently being implemented by Roads and Maritime to reduce road traffic noise across 
the state road network: this may reduce the number of maximum noise level events associated with 
the project over the longer term.  

Operational fixed facilities 

Industrial noise from fixed facilities associated with the operation of the project have the potential to 
adversely affected nearby receivers. The following fixed facilities have been considered as part of this 
assessment: 

 In-tunnel jet fans  

 Ventilation facilities  

 Substations  

 Water treatment plants.  

The locations of these facilities are shown in Figure 10-4 to Figure 10-6. 

                                                           
4
 LAFmax is the maximum level with A-weighted frequency response and Fast time constant 
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Fixed facilities noise criteria 

The NSW Industrial Noise Policy (INP) (NSW EPA 1999) sets two separate noise criteria to meet 
environmental noise objectives: one to account for intrusive noise and the other to protect the amenity 
of particular land uses. These criteria are to be met at the most affected boundary of the receiver 
property. The more stringent of these two criteria usually defines the project specific noise levels. For 
both amenity and intrusiveness, night-time criteria are typically more stringent than daytime or 
evening criteria.  

In addition to intrusiveness and amenity, the risk of sleep disturbance must also be assessed. Sleep 
disturbance is assessed in accordance with the screening criterion described in the NSW EPA’s 
online Application notes – NSW industrial noise policy and the more detailed review of sleep 
disturbance contained in the RNP. 

INP criteria for intrusive noise 

To provide for protection against intrusive noise, the INP states that the LAeq noise level of the source, 
measured over a period of 15 minutes, should not be more than 5 dBA above the ambient 
(background) LA90 noise level (or RBL), measured during the daytime, evening and night-time periods 
at the nearest sensitive receivers.  

The intrusiveness criteria are determined from the RBLs in Figure 10-4 from sensitive receiver 
locations nearest to the facilities.  

INP criteria for amenity 

To provide protection against impacts on amenity, the INP specifies suitable maximum LAeq period 
noise levels for particular land uses and activities during the daytime, evening and night-time periods.  

For this assessment, the existing residences potentially affected by noise from ventilation facilities are 
considered to be ‘urban’. According to the INP, an ‘urban’ area is characterised by an acoustic 
environment dominated by ‘urban hum’ or industrial source noise, through traffic with characteristically 
heavy and continuous traffic flows during peak hours, located near commercial districts or industrial 
districts. The relevant INP amenity criteria are presented in Table 10-10. 

Table 10-10 INP amenity noise levels 

Type of 

receiver 

Indicative noise 

amenity area 

Period Recommended LAeq noise level (dBA) 

Acceptable Recommended maximum 

Residence Urban Day 60 65 

Evening 50 55 

Night 45 50 

According to the INP, where existing transportation LAeq noise levels exceed the ‘acceptable’ noise 
level by 10 dBA, and the existing noise level is unlikely to decrease in future, the noise criteria should 
be taken to be the existing noise level minus 10 dBA. This approach may be applicable to areas with 
high traffic noise. For this assessment, however, the more stringent intrusiveness and amenity criteria 
have been adopted. 

INP modifying factor adjustments 

Where a noise source contains certain characteristics, such as tonality, impulsiveness, intermittency, 
irregularity or dominant low-frequency content, there is evidence to suggest that it can cause greater 
annoyance than other less-obtrusive noise sources at the same level.  

To address this additional annoyance, the INP describes modifying factors to be applied when 
assessing amenity and intrusiveness. The definition of the modifying factors is described in 
Table 10-11. 
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Table 10-11 INP amenity noise levels 

Factor Assessment/ 

measurement 

When to apply Correction
1
 Comments 

Low 
Frequency 
Noise 

Measurement of 
C-weighted and 
A-weighted level 

Measure/assess C- and A-weighted 
levels over same time period. 
Correction to be applied if the 
difference between the two levels is 
15 dB or more. 

5 dB
2
 C-weighting is 

designed to 
be more 
responsive to 
low-frequency 
noise 

Tonal 
noise 

One-third octave 
or narrow band 
analysis 

Level of one-third octave band 
exceeds the level of the adjacent 
bands on both sides by: 

 5 dB or more if the centre 
frequency of the band containing 
the tone is above 400 Hz 

 8 dB or more if the centre 
frequency of the band containing 
the tone is 160 to 400 Hz 
inclusive 

 15 dB or more if the centre 
frequency of the band containing 
the tone is below 160 Hz. 

5 dB
2
  Narrow-band 

frequency 
analysis may 
be required to 
precisely 
detect 
occurrence 

Note: 

1: Corrections to be added to the measured or predicted levels. 

2: Where a source emits tonal and low-frequency noise, only one 5 dB correction should be applied if the tone is in the low-
frequency range. 

 

10.1.4 Background noise monitoring 

Noise monitoring surveys were undertaken between July 2016 and November 2016 at 23 locations 
within the study area. These surveys were supplemented by 11 noise measurements undertaken 
previously for the M4 East

5
 and New M5

6
 projects. Locations, dates and purposes of each 

background monitoring event are outlined in Table 3-2 of Appendix J (Technical working paper: 
Noise and vibration).  

Unattended noise loggers were deployed to continuously measure ambient noise levels in 15-minute 
sampling periods to determine the existing LAeq, LA90 and other relevant statistical noise levels during 
the daytime, evening and night-time periods.  

The results of the noise monitoring were processed to exclude noise identified as extraneous and/or 
data affected by adverse weather conditions (such as strong wind or rain) so as to establish 
representative noise levels in each area. 

                                                           
5
 WestConnex M4 East EIS – Construction and Operational Noise and Vibration Impact Assessment. 

6
 WestConnex New M5 EIS – Technical working paper: Noise and vibration. 
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The measured noise levels within the study area are used to identify the existing levels of 
environmental noise. These measured noise levels inform the following key aspects of this 
assessment: 

 Validation of the noise model. Due to the large number of noise sensitive receivers considered in 
this assessment, it is not practicable to measure noise at each receiver. Representative locations 
suitable for validation of a prediction model are therefore required. Noise loggers installed at 
these locations are used to quantify existing road traffic noise levels, generally near the roads, to 
minimise the influence of other ambient noise sources 

 Estimation of existing maximum road traffic noise events. Noise loggers at these locations are 
used to quantify existing maximum noise levels representative of the immediately adjacent 
receivers 

 Determine noise goals for fixed facilities and construction activities at the most exposed locations. 
Noise loggers at these locations are used to quantify existing background noise levels 
representative of the immediately adjacent receivers 

 Spot checks to assess the suitability of construction noise mitigation measures for receivers 
located further back than the nearest receivers in key NCAs. Noise loggers at these locations are 
used to quantify existing background noise levels and establish noise goals, so that impacts can 
be predicted and compared to those for the most affected receivers.  

Operator attended measurements of ambient noise were completed during the noise logging surveys 
to determine the various noise sources that influence the existing noise environment. 

10.1.5 Construction noise prediction methodology 

Airborne noise 

Modelling 

Identifying scenarios 

As construction noise emissions are temporary, acceptable noise levels are normally higher during 
construction than during operations. Construction often requires the use of heavy machinery which 
can generate high noise levels at nearby buildings and receivers. For some equipment, there is 
limited opportunity to mitigate the noise and vibration levels in a cost-effective manner and, as a 
result, the potential impacts should be minimised by using feasible and reasonable management 
techniques. 

At any particular location, the potential impacts can vary greatly depending on factors such as the 
relative proximity of sensitive receivers, the overall duration of the construction works, the intensity of 
the noise levels, the time at which the construction works are undertaken, and the character of the 
noise or vibration emissions. 

A number of construction scenarios have been developed to assess the likely impacts associated with 
the project. These scenarios, shown in Table 10-12, are based on construction methodology outlined 
in Chapter 6 (Construction work) and have been used to group a number of similar construction 
activities. These are referenced throughout the assessment of construction impacts (see section 
10.3). It should be noted that these scenarios may change during detailed design when additional 
information regarding construction activities and staging is available. 
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Table 10-12 Summary of work scenarios and associated activities 

Scenario  Typical activities  

Site establishment 
and enabling works 

 Vegetation clearing 

 Utility works 

 Traffic management changes and measures 

 Install safety and environmental controls 

 Install site fencing and hoarding 

 Demolition of buildings and structures and site clearing 

 Heritage salvage or conservation works (if required)  

 Establish construction ancillary facilities and access 

 Supply utilities (including construction power) to construction facilities 

 Establish temporary pedestrian and cyclist diversions 

Tunnelling  Construct temporary access tunnels 

 Excavation of mainline tunnels, ramps and associated tunnelled 
infrastructure 

 Spoil management and haulage 

 Finishing works in tunnel and provision of permanent tunnel services 

 Testing of plant and equipment 

Surface earthworks 
and structures 

 Vegetation clearance and topsoil stripping 

 Excavate new cut and fill areas 

 Construct dive and cut-and-cover tunnel structures 

 Construct required retaining structures 

 Excavate new road levels 

Bridge works  Construct piers and abutments 

 Construct headstock 

 Construct bridge deck, slab and girders 

 Demolish and remove redundant bridges 

Drainage  Construct new pits and pipes 

 Construct new groundwater drainage system 

 Connect drainage to existing network 

 Construct sumps in tunnels as required 

 Construct water quality basins, constructed wetlands and bioretention 
facility 

 Construct drainage channels 

 Construct spill containment basin 

 Construct onsite detention tanks 

 Adjustments to existing drainage infrastructure where impacted 

 Carry out widening and naturalisation of a section of Whites Creek 

 Demolish and remove redundant drainage 

Pavement  Lay select layers and base 

 Lay road pavement surfacing 

 Construct pavement drainage 
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Scenario  Typical activities  

Operational ancillary 
facilities 

 Install ventilation systems and facilities 

 Construct water treatment facilities 

 Construct fire pump rooms and install water tanks 

 Test and commission plant and equipment 

 Construction electrical substation to supply permanent power to the 
project 

Finishing works  Line marking of new road surfaces 

 Erect directional and other signage and other roadside furniture such as 
street lighting 

 Erect toll gantries and other control systems 

 Construct pedestrian and cyclist paths and walkways 

 Earthworks at disturbed areas to establish the finished landform  

 Landscaping works 

 Site demobilisation and preparation of the site for a permissible future 
use 

 

Source location 

Consistent with the requirements of the ICNG, this assessment provides a ‘realistic worst case’ noise 
impact assessment for construction scenarios based on proposed works within a 15-minute period. 
This is typically associated with works located within the nearest site area to a particular receiver. 

In reality at any particular location, the potential construction noise impacts can vary greatly 
depending on factors including: 

 The position of the works within the construction site and distance to the nearest sensitive 
receiver 

 The overall duration of the works 

 The intensity of the noise levels 

 The time at which the works are undertaken 

 The number of concurrent activities underway at the same time 

 The character of the noise. 

Noise levels at sensitive receivers can be significantly lower than the worst case scenario when the 
construction works move to a more distant location within a works area. This concept is shown in 
Figure 10-7.  

 

 

 

 

 

 

 

 

Figure 10-7 Conceptual illustration of work areas 

 

Total work 

area 

Worst case 

work area 

Distant 

work 

area 

As works move around 
the site, noise levels 
typically reduce further 
from the receiver 

The ‘worst case’ locates all 
plant and equipment at the 
closest construction area to 
the receiver  
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Calculation type 

To quantify noise levels from construction activities, a computer noise prediction model based on the 
ISO 9613 algorithms was developed, using SoundPLAN software. Local terrain, receiver buildings 
and structures were digitised in the noise model to develop a three-dimensional representation of the 
construction sites and surrounding environment. In accordance with the Roads and Maritime CNVG, 
noise levels are predicted for all receivers in the catchment areas surrounding the works.  

Working hours 

The majority of above ground construction works would be undertaken during standard construction 
hours: 

 7.00 am and 6.00 pm Monday to Friday 

 8.00 am and 1.00 pm on Saturdays. 

There would generally be no above ground construction works on Sundays or public holidays, with 
the exception of those activities required to be undertaken outside of standard construction hours 
(outlined below). 

Proposed construction hours are summarised in Table 10-13. Construction activities required for the 
project would be managed in six broad categories. 

Table 10-13 Summary of anticipated out-of-hours works 

Component  Construction hours  Comments or exception  

Tunnelling, tunnelling support and underground construction activities  

Tunnelling and 
underground 
excavation 

24 hours a day, up 
to seven days a 
week.  

 Tunnelling and activities that support tunnelling 
works may need to occur 24 hours a day, up to 
seven days a week 

Underground 
construction and 
tunnel fitout 

24 hours a day, up 
to seven days a 
week.  

 Activities that support underground construction 
and tunnel fitout may need to occur 24 hours a 
day, up to seven days a week 

 Deliveries for underground construction and tunnel 
fitout may need to occur 24 hours a day, up to 
seven days a week (see Table 10-14) 

Surface construction activities  

Demolition and 
surface construction 
activities 

7.00 am to 6.00 pm 
on weekdays, 
8.00 am to 1.00 pm 
on Saturdays, no 
works on Sundays 
or public holidays. 

 Aboveground work supporting underground 
construction activities (eg concrete pumping, truck 
loading) are expected to be required 24 hours a 
day, up to seven days a week where noise 
mitigation is in place 

 Non-disruptive preparatory work, repairs or 
maintenance may be carried out outside standard 
daytime construction hours 

 Activities requiring the temporary possession of 
roads or to accommodate road network 
requirements may need to be carried out outside 
the standard daytime construction hours during 
periods of low demand to minimise safety impacts 
and inconvenience to commuters 

Construction traffic for material supply and spoil handling 

Construction traffic 
for material supply to, 
and spoil handling 
from, tunnelling and 
underground 
excavation 

24 hours a day, up 
to seven days a 
week. 

 Spoil handling from the Darley Road civil and 
tunnel site (C4) would only occur during standard 
construction hours. No spoil would be removed 
from this site on Sundays or public holidays 
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Component  Construction hours  Comments or exception  

Blasting and rock breaking 

Blasting Between 9.00 am 
and 5.00 pm, 
Mondays to Fridays 
and 9.00 am to 
1.00 pm on 
Saturdays 

 Blasting would occur up to six days a week 
(Monday to Saturday). Blasts would be limited to 
one detonation in any one day per receiver group, 
unless otherwise agreed by the Secretary or the 
NSW EPA 

Rock breaking (with 
potential for 
impulsive or tonal 
noise impact at a 
sensitive receiver) 

Between 8.00 am 
and 6.00 pm 
Monday to Friday 
and between 8.00 
am and 1.00 pm 
Saturdays, with 
respite periods. 

 Respite periods would be scheduled to minimise 
the frequency and duration of extended rock 
breaking activities with potential for impulsive or 
tonal noise emissions 

 Rock breaking and other high impact noise 
activities could also occur outside these standard 
day time construction hours if authorised by an 
environmental protection licence 

Minor or EPL-authorised activities  

Minor activities At any time  Minor activities would include activities that do not 
lead to an exceedance of the applicable noise 
management level at an affected receiver 

Activities authorised 
by an Environment 
Protection Licence 

As specified in the 
environment 
protection licence. 

 Construction activities would be managed as 
required by the Environment Protection Licence 

Emergency or directed activities  

Emergency or 
directed activities 

At any time  Activities would be carried out as directed by a 
relevant authority 

 Activities would be carried out if required to 
prevent an imminent loss of life or environmental 
damage 

A summary of the proposed construction work hours at each construction ancillary facility is provided 
in Table 10-14. 

Table 10-14 Construction work hours at construction ancillary facilities 

Construction 

ancillary facility  

Type of construction 

activity 

Construction work hours  

Wattle Street civil and 
tunnel site (C1a) 

Tunnelling and spoil handling  24 hours a day, seven days a week  

Civil construction
1
   7.00 am to 6.00 pm Monday to Friday 

 8.00 am to 1.00 pm Saturdays  

Haberfield civil and 
tunnel site (C2a) 

Tunnelling and spoil handling  24 hours a day, seven days a week  

Civil construction
1
  7.00 am to 6.00 pm Monday to Friday 

 8.00 am to 1.00 pm Saturdays 

Northcote Street civil 
site (C3a) 

Civil construction
1
  7.00 am to 6.00 pm Monday to Friday 

 8.00 am to 1.00 pm Saturdays 

Construction workforce 
parking 

 24 hours a day, seven days a week  

Parramatta Road Tunnelling and spoil handling  24 hours a day, seven days a week  
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Construction 

ancillary facility  

Type of construction 

activity 

Construction work hours  

West civil and tunnel 
site (C1b) 

Civil construction
1
   7.00 am to 6.00 pm Monday to Friday 

 8.00 am to 1.00 pm Saturdays  

Haberfield civil site 
(C2b) 

Civil construction
1
  7.00 am to 6.00 pm Monday to Friday 

 8.00 am to 1.00 pm Saturdays 

Parramatta Road East 
civil site (C3b) 

Civil construction
1
  7.00 am to 6.00 pm Monday to Friday 

 8.00 am to 1.00 pm Saturdays 

Construction workforce 
parking 

 24 hours a day, seven days a week  

Darley Road civil and 
tunnel site (C4) 

Tunnelling and spoil 
handling

2
 

 24 hours a day, seven days a week  

Civil construction
1
  7.00 am to 6.00 pm Monday to Friday 

 8.00 am to 1.00 pm Saturdays 

Rozelle civil and 
tunnel site (C5) 

Tunnelling and spoil handling  24 hours a day, seven days a week  

Civil construction
1
  7.00 am to 6.00 pm Monday to Friday 

 8.00 am to 1.00 pm Saturdays 

The Crescent civil site 
(C6) 

Civil construction
1
  7.00 am to 6.00 pm Monday to Friday 

 8.00 am to 1.00 pm Saturdays 

Victoria Road civil site 
(C7) 

Civil construction
1
   7.00 am to 6.00 pm Monday to Friday 

 8.00 am to 1.00 pm Saturdays 

Iron Cove Link civil 
site (C8) 

Civil construction
1
  

 

 7.00 am to 6.00 pm Monday to Friday 

 8.00 am to 1.00 pm Saturdays 

Pyrmont Bridge Road 
tunnel site (C9) 

Tunnelling and spoil handling  24 hours a day, seven days a week  

Civil construction
1
   7.00 am to 6.00 pm Monday to Friday 

 8.00 am to 1.00 pm Saturdays 

Campbell Road civil 
and tunnel site (C10) 

Tunnelling and spoil handling  24 hours a day, seven days a week  

Civil construction
1
  

 

 7.00 am to 6.00 pm Monday to Friday 

 8.00 am to 1.00 pm Saturdays 

Note 

1: Some works outside of standard construction hours may be required. 

2: Spoil haulage from the Darley Road civil and tunnel site (C4) would occur between 7.00 am and 6.00 pm Monday to Friday 
and 8.00 am and 1.00 pm on Saturdays. 

Where spoil haulage is carried out outside of the standard daytime construction hours, reasonable 
and feasible work practices and mitigation measures, consistent with the requirements of the ICNG 
(DECCW 2009a), would be implemented to manage potential noise impacts, especially late night 
vehicle movements past sensitive receptors. 

Impact duration 

The overall effect of a project and the likelihood of adverse community reaction depend on both the 
level of noise and the duration of the works. While the assessment has been based on realistic worst 
case noise predictions, noise levels would likely be less than the worst case level for significant 
periods of time.  
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For works within an area, noise levels would be greater when works are close to a receiver location 
and decrease when the work is further away. For works progressing along an alignment, noise levels 
would typically increase as the works move towards the receiver and decrease at a receiver as works 
move away over time. This effect must be taken into account when considering the duration of 
activities and impacts. 

Actual impact durations may vary depending on site conditions and finalised methodology and would 
be considered in the Construction Noise and Vibration Management Plan (CNVMP) developed for the 
project. 

Ground-borne noise 

Ground-borne noise impacts at the various sensitive receivers above the proposed tunnelling works 
have been predicted using a three-dimensional model which uses elevation data for all receivers in 
the study area, together with the horizontal and vertical information supplied for the underground 
section of the motorway alignment. 

Figure 10-8 presents indicative ground-borne noise levels for roadheaders as measured on other 
Sydney tunnelling projects. As the figure demonstrates, ground-borne noise levels reduce as the 
distance between plant and the receiver increases. 

The ground-borne noise model calculates the three-dimensional slant distance from the tunnel crown 
to each sensitive receiver situated above the alignment, where tunnelling works are proposed.  

 

Figure 10-8 Indicative ground-borne noise levels from roadheaders 

Source: Australian Acoustical Society Technical Meeting – Tunnelling Noise and Vibration Management (Wilkinson Murray 
2003).  

 

Vibration 

Propagation of vibration emitted from a source is site specific with the level of vibration potentially 
experienced at a receiver dependent upon the vibration energy generated by the source, the 
predominant frequencies of vibration, the localised geotechnical conditions and the interaction of 
structures and features that can dampen vibration. 

While the ground dampening characteristics may vary between the ground types likely to be found in 
the study area (understood to be shale and sandstone), this is expected to have negligible effect on 
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the vibration predicted at the relatively short distances to the nearest receivers. It should be noted that 
the source frequency can change with different ground types and local site conditions should be 
considered further during the detailed design. 

The recommended minimum working distances for construction plant in Table 10-15 are referenced 
from the CNVG and DIN 4150. 

Consistent with BS 7385 and Assessing Vibration: A Technical Guideline (DEC 2006a), the 
recommendations are for the practical management of potential vibration to minimise the likelihood of 
cosmetic damage to buildings and disturbance or annoyance in humans. The human comfort 
(response) minimum working distances are conservative, developed with reference to the more 
stringent objectives for continuous vibration for typical residential building construction. 

Table 10-15 Recommended minimum working distances for vibration intensive plant 

Plant item Rating/description Minimum working distance 

Cosmetic damage Human 

response
1 

Residential 

and light 

commercial
1 

Group 2 

(typical)
2 

Group 3 

(structurally 

unsound)
2 

Vibratory roller < 50 kN (Typically 1-
2t 

5 m 7 m 11 m 15 m to 20 
m 

< 100 kN (Typically 
2-4t) 

6 m 8 m 13 m 20 m 

< 200 kN (Typically 
4-6t) 

12 m 16 m 15 m 40 m 

< 300 kN (Typically 
7-13t) 

15 m 20 m 31 m 100 m 

> 300 kN (Typically 
13-18t) 

20 m 26 m 40 m 100 m 

> 300 kN (Typically > 
18t) 

25 m 33 m 50 m 100 m 

Small 
hydraulic 
hammer 

300 kg – 5 to 12t 
excavator 

2 m 3 m 5 m 7 m 

Medium 
hydraulic 
hammer 

900 kg – 12 to 18t 
excavator 

7 m 10 m 15 m 23 m 

Large 
hydraulic 
hammer 

1600 kg – 18 to 34t 
excavator 

22 m 29 m 44 m 73 m 

Vibratory pile 
driver 

Sheet piles 2 m to 20 m 3 m to 
26 m

4 
5 m to 40 m

4 
20 m to 
100 m

4 

Pile boring ≤ 800 mm 2 m (nominal) 3 m 5 m 4 m 

Jackhammer Hand held 1 m (nominal) 2 m 3 m 2 m 

Roadheader
3 

Tunnelling 2 m 3 m 5 m 7 m 

Note 

1: Criteria referenced from Roads and Maritime CNVG 

2: Criteria referenced from DIN 4150 

3: Measurement from SLR Database 

4: Corresponds to the higher guideline range 
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10.1.6 Operational noise prediction methodology 

Road traffic 

Study area  

The principles under which the assessment boundary has been defined are as follows:  

 A 600 metre boundary width either side of the main project road alignment (as recommended in 
the RNP) 

 A boundary length up to the physical extent of the works. While not required under the NCG, due 
to the relatively small gap between the Rozelle interchange area and the Iron Cove Link, the 
length of the boundary areas have been extended in order to include receivers on Victoria Road 
located between the two assessment areas. 

The adjacent collector roads, sub-arterial and arterial roads were modelled to identify the 
contributions from project and non-project existing roads separately. Roads where design or 
engineering changes are proposed have generally been considered as project roads. The roads 
modelled as project roads are listed in Table 10-16. 

Table 10-16 Project roads included in the operational noise model 

Road Name Section Comment 

Victoria Road  Iron Cove – Between Iron Cove Bridge 
and Wellington Street  

Alignment change and widening  

Victoria Road  Between Robert Street and City West 
Link intersection  

Alignment change and widening  

City West Link Between Catherine Street and Anzac 
Bridge  

Alignment change and additional 
connections to new ramps 

The Crescent  Between Johnston Street and City West 
Link intersection  

Alignment change and widening 

Roads where no significant design or engineering changes are proposed have been considered as 
non-project existing roads. Significant design or engineering changes do not include normal tie-in 
works (eg line marking) where these intersect with a project road. The study boundary and the roads 
modelled as non-project existing roads are shown on the road classification maps in Annexure D of 
Appendix J (Technical working paper: Noise and vibration).  

Modelling 

Ground, roads and buildings 

The noise model was developed from a combination of a survey of road corridor ground topography, 
aerial photography and Light Detection and Ranging (LIDAR) information. 

The predictions for the No Build scenarios make use of the existing road alignment geometry, with 
existing noise barriers and features within the road corridor being included in this scenario. 

The Build scenarios make use of the proposed design of the project, which includes proposed 
modifications to the access ramps, widening works of the various roads, new tunnel portals and 
changes to existing cuttings/embankments. An example screenshot from the Build noise model 
scenario is provided in Figure 10-9. 
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Figure 10-9 Example noise model screenshot. View looking west towards the proposed tunnel portals, 
with City West Link to the left of the image 

 

Traffic  

The traffic data used in this assessment incorporates population and employment projections, and 
growth in demand. WestConnex has a number of component projects, four of which are approved and 
either under construction or open to traffic (M4 Widening, M4 East, King Georges Road Interchange 
Upgrade and New M5) and the M4-M5 Link. Other non-WestConnex projects (proposed future 
Western Harbour Tunnel and Beaches Link, Sydney Gateway and the F6 Extension) are currently in 
the early planning stage and not yet approved. Most notable of these projects with regard to 
WestConnex M4-M5 Link is the construction of future access at the Rozelle interchange for the 
proposed future Western Harbour Tunnel.  

The traffic volume scenarios relating to these key projects are described below and in Table 10-17: 

 Do Nothing (ie without the project or other approved WestConnex stages): This scenario 
represents the existing road network in the study area in the absence of the project. The traffic 
data for this scenario does not include any WestConnex component projects or the interfacing 
projects  

 Do Minimum (ie without the project): This scenario represents the existing road network in the 
study area in the absence of the project. The traffic data includes the approved WestConnex 
component projects  

 Do Something (ie with the project): This scenario assumes that the project goes ahead and 
includes the proposed project design. The traffic data includes the M4-M5 Link and the approved 
WestConnex component projects 

 Do Something Plus (ie with the project and other projects that interface, overlap or have 
potentially concurrent impacts): This scenario assumes that the project goes ahead and includes 
the proposed project design. The traffic data includes the M4-M5 Link and the approved 
WestConnex component projects, together with other major interfacing projects (the proposed 
future Western Harbour Tunnel and Beaches Link, proposed future Sydney Gateway and 
proposed future F6 Extension).  
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Table 10-17 Additional traffic data scenarios and interfacing projects 

Assessment 
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Traffic data 
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2023 

No Build Do Nothing          

Do Minimum          

Build Do Something           

Do Something Plus          

2033 

No Build Do Nothing          

Do Minimum          

Build Do Something           

Do Something Plus          

Note : 

1: The operation of the proposed future Western Harbour Tunnel ramps (as part of the Western Harbour Tunnel and Beaches 
Link project) at Rozelle are not part of this noise and vibration assessment. Operational impacts would be the subject of 
future environmental assessment and approval for that project. Construction of the Western Harbour Tunnel ramps are 
however included and assessed in the construction impacts section of this report. 

Due to the ongoing growth within the Sydney road network, there is potential for increases in noise in 
areas within the M4-M5 Link study area due to other nearby key projects. For this reason, 
assessment of the cumulative ‘Do Something Cumulative’ scenario is considered in addition to the 
‘Do Something’ scenario. Due to the short-term nature of the ‘Do Minimum’ interim scenario, the 
assessment of project impacts and cumulative impacts uses the ‘Do Nothing’ traffic as the No Build 
baseline for the assessment.  

Traffic data for the Build and No Build assessment scenarios for both project opening (2023) and the 
future design year (2033) references the outputs of the strategic traffic model (WestConnex Road 
Traffic Model v2.3) used in the operational traffic assessment (refer to Appendix H (Technical 
working paper: Traffic and transport)).  

Calculation type 

Noise modelling of the study area was carried out using the Calculation of Road Traffic Noise 
(CORTN) algorithms (UK Department of Transport 1988). This modelling allows for traffic volume and 
mix, type of road surface, vehicle speed, road gradient, reflections off building surfaces, ground 
absorption and shielding from ground topography and physical noise barriers. The algorithm output of 
CORTN (designed as an LA10 predictor) has been modified to calculate the relevant daytime LAeq(15-

hour) and night-time LAeq(9-hour) road traffic noise emission levels at noise sensitive receivers, as required 
by the RNP.  

The CORTN traffic source line as modelled in SoundPLAN has also been modified to incorporate four 
effective noise sources (and associated heights) for the centre line of each carriageway, which is 
important in determining the noise propagation where barriers are present. The four effective noise 
sources comprise a ‘CAR’ source with height of 0.5 metres above pavement and three ‘TRUCK’ 
sources at three separate heights representing the noise emission from truck tyres (0.5 metres), truck 
engines (1.5 metres) and truck exhausts (3.6 metres).  

The SoundPLAN noise models were set up to calculate noise levels at receiver points for all façades 
and all potentially affected floors of each noise sensitive receiver identified within the study area. All 
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floors of multi-storey receiver buildings have been included in the assessment and evaluated for 
mitigation against the NMG triggers. The assessment counts each floor and estimates the number of 
separate dwellings on each floor as a separate receiver. The precise number of individual receivers 
would be confirmed during detailed design. 

Tunnel portals 

The assessment utilises the SoundPLAN calculation algorithm for portal noise emissions. This 
considers traffic flow, length of tunnel and portal opening.  

Noise model validation 

Noise model validation was undertaken by comparing measured noise levels to predicted noise levels 
for the existing roads to confirm that noise prediction can be made within the industry accepted 
modelling tolerance of ± 2 dBA. 

The purpose of model validation is to demonstrate that the noise model produced for the existing 
situation is an accurate representation of the real world within the limitations of the prediction 
algorithm and to identify errors associated with geospatial data and modelling approach. This is to 
provide greater confidence in the recommendations and assessment completed for the proposed 
situation which would be validated post construction. 

The noise model validation is summarised in Table 10-18. The model over predicts for all locations 
with the exception of the 198 Victoria Road location. In this case the under predictions are between 
1.2 and 1.7 dBA. This site is analogous to the new Iron Cove Link portal locations in Rozelle. Despite 
this, these results suggest that the noise model predictions are within the normally accepted 
tolerances at all logger locations with the exceptions as noted. Application of calibration factors to the 
model is therefore not required. 

Table 10-18 Model validation summary 

Noise monitoring location
 

Noise level (dBA LAeq period) 

ID Address 

Measured Predicted 

Difference, 

predicted minus 

measured 
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R.01 Hutcheson Street, Rozelle 64.1 57.6 64.8 58.6 0.7 1.0 

R.02 22 Lilyfield Road, Rozelle 57.2 54.0 58.0 54.5 0.8 0.5 

R.03 69 Victoria Road, Rozelle 70.5 67.9 71.7 67.8 1.2 -0.1 

R.04 27 Victoria Road, Rozelle 71.0 67.3 71.9 67.6 0.9 0.3 

R.05 Rozelle Rail Yards – East 70.0 67.2 71.6 68.5 1.6 1.3 

R.06 Rozelle Rail Yards – West 62.9 60.0 65.2 62.1 2.3
1 

2.1
1
 

R.07 The Crescent – North (24 
Chapman Road, Annandale) 

65.1 59.4 66.7 61.3 1.6 1.9 

C1 28 Warayama Place, Rozelle 72.5 68.5 73.4 68.5 0.59 0.0 

C2 198 Victoria Road 73.5 68.9 71.8 67.7 -1.7 -1.2 

R.08 279 Johnston Street, 
Annandale – West 

63.2 58.3 64.7 58.6 1.5 0.3 

R.09 279 Johnston Street, 
Annandale – East 

60.9 54.9 61.5 56.1 0.6 1.2 

R.11
2 

Brenan Street, Rozelle
 

61.5 - 63.3 - 1.8 - 
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Noise monitoring location
 

Noise level (dBA LAeq period) 

ID Address 

Measured Predicted 

Difference, 

predicted minus 

measured 
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Median 1.1 0.5 

Note: 

1: Marginal over-prediction outside the normal tolerance (±2 dB) due to localised shielding. 

2: Short-term (three-hour daytime) attended monitoring was conducted at this location. 

 

Identifying impacts 

The predicted noise levels at all facades of the receiver are compared to the corresponding 
assessment criteria. An analysis against the NMG mitigation triggers was undertaken to determine the 
extent of project impacts. The comparison (Build minus No Build) for 2023 would indicate the potential 
for any noise issues at the commencement of the project, such as community reaction to significant 
changes in noise levels. The comparison for 2033 would indicate the potential for noise impacts in the 
longer term once the project is well established and the surrounding road network has stabilised, as 
well as the change in traffic flows after implementation of the full WestConnex program of works and 
other interfacing projects (such as the proposed future Western Harbour Tunnel and Beaches Link, 
proposed future Sydney Gateway and proposed future F6 Extension). 

The noise impacts without mitigation have been identified with existing noise barriers in place and the 
reference dense graded asphalt (DGA) pavement for all new and modified sections of road. The 
retained noise barriers are located adjacent to the eastbound carriageway on the northern side of 
Victoria Road (approximately 2.5 metres in height) and adjacent to the westbound carriageway on the 
southern side of City West Link (approximately three metres in height). A small section of the eastern 
end of exiting City West Link noise barrier, near to the intersection with The Crescent, would be 
required to be removed to allow for the new intersection layout. The retained barriers are shown in 

Table 10-10. 
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Predicted noise levels at receivers that are above the NCG controlling criteria do not necessarily 
qualify for additional noise mitigation. A consideration of reasonableness is used to decide which 
receivers are eligible for additional noise mitigation measures. 

Identifying additional mitigation 

Low noise pavement such as porous asphalt may be effective at reducing noise at the source. 
However, the choice of road pavement surfaces and textures must meet a number of criteria including 
skid resistance, water shedding, structural integrity and design life as well as potential noise 
generating characteristics. The road pavement surface’s noise performance throughout its design life 
and the need to maintain that performance by cleaning or replacing the pavement are also important 
considerations.  

The noise assessment considers the use of quieter noise pavement in the form of DGA across the 
extent of the project. Other pavement surfaces to further reduce road traffic noise at the source would 
be investigated during detailed design taking into account whole-of-life engineering considerations 
and the overall social, economic and environmental effects. 

In sensitive receiver locations where exceedances of the operational noise criteria are predicted and 
where four or more eligible properties are found to be closely spaced, new or increased height noise 
barriers have been considered. Where the number of exceeding receivers is found to be three or less, 
the specification of noise barriers is not considered to be a reasonable or cost-effective approach and 
architectural treatment of these receivers would be considered. This approach is consistent with the 
NMG.  

Identifying noise barriers 

Noise barriers are typically most efficient when receivers are located at ground floor level. As the 
height above ground of a receiver increases, the noise reduction effect of the barrier usually is 
diminished. It is not uncommon for upper floors of multi-storey buildings to see little to no reduction in 
noise levels from nearby barriers because of their elevation.  

The process of determining reasonable barrier heights would therefore generally be less likely to 
result in noise barriers being considered a reasonable option if upper floors formed part of the 
analysis. With consideration of this, the assessment and optimisation of noise barriers for the project 
makes use of noise predictions at ground and first floor only, with architectural treatments to be 
investigated for higher floors.  

The NMG approach identifies the number of receivers (noting that a two storey residence is counted 
as two receivers) that receive at-residence treatment versus barrier height to establish an initial 
design height and then conducts a weighted analysis to find the optimal mix of barrier height and at-
property treatments. This prioritises at-road mitigation and minimises the use of at-property 
treatments, as per the intent of the RNP.  

In certain situations, the requirements for a barrier cannot always be met due to urban design and 
amenity considerations. In this case further feasible and reasonable considerations are undertaken 
with guidance from Roads and Maritime. 

Where an existing barrier is relocated as part of the works, the height of the top of the replaced 
section is maintained at least as high as the top of the original barrier. 

Identifying potential at-property treatments 

At this stage in the assessment, the identification of at-property treatments is indicative only, as 
building age, state of repair and heritage status, as well as Roads and Maritime’s At-receiver Noise 
Treatment Guideline must be taken into account when proposing treatment at the detailed design 
stage.  

At-receiver traffic noise mitigation measures may replace or supplement at-road mitigation, only in the 
following circumstances, subject to a reasonable and feasible assessment: 

 Isolated single residences or isolated groups of closely spaced residences as defined in the NMG 
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 Where the affected community expresses a preference for at-receiver treatment and the cost is 
less than a combination of a barrier and at-receiver treatment 

 Where noise barriers or quieter pavements alone do not achieve the level of noise mitigation 
required 

 Where the only applicable noise criteria are internal (eg places of worship, hospitals or schools 
and child care facilities where play areas meet external criteria) 

 Where other noise mitigation measures have been shown not to be feasible or reasonable. 

These treatments are generally limited to acoustic treatment of the building elements (doors, 
windows, vents, etc) or courtyard fences where they reduce noise to habitable rooms. The installation 
of courtyard fences close to the dwelling may also provide some mitigation for outdoor living spaces. 
The overall goal of the architectural treatment is to provide similar acoustic amenity and internal noise 
levels to those experienced within a receiver where the external noise criteria have been met.  

In most instances, assuming brick construction and standard glazing, this goal equates to internal 
noise levels that are approximately 20 dBA less than the external noise criteria with windows closed. 
In practice there would be some variation in reduction due to the design of the existing building and 
other limitations such as building condition. A 20 dBA goal results in internal noise levels that are 
consistent with other guidelines. These guidelines include the NSW State Environmental Planning 
Policy (Infrastructure) 2007 and AS 2107. The 20 dBA goal also provides protection against a large 
increase in internal noise level in accordance with the NCG and RNP relative increase criterion. 

Building element treatments are more effective when they are applied to masonry structures than 
lightly clad timber frame structures. The architectural treatments provided by Roads and Maritime 
typically include: 

 Fresh air ventilation systems that meet the Building Code of Australia requirements with the 
windows and doors closed 

 Upgraded windows and glazing and solid core doors on the exposed façades of the substantial 
structures (eg masonry or insulated weather board cladding with sealed underfloor). These 
techniques would be unlikely to produce any noticeable benefit for light frame structures with no 
acoustic insulation in the walls 

 Upgrading window or door seals and appropriately treating sub-floor ventilation 

 The sealing of wall vents and underfloor below bearers or eaves.  

Alternative at-receiver treatments are the installation of courtyard fences that break the line of sight 
between the affected façade window and the road where they are feasible and reasonable and are 
preferred by the owner. 

During the installation phase of the acoustic treatments, landowners would be consulted for all 
receivers identified as eligible for consideration of at-property treatment. This phase also identifies the 
location of internal habitable areas for each receiver and subsequently the most appropriate form of 
at-property treatment to be installed. 

10.1.7 Operational noise prediction methodology for fixed facilities  

Ventilation facilities 

Fresh air supply to the tunnels and ventilation exhaust would be managed by the ventilation facilities. 
These would generally consist of jet fans with baffle-type attenuators located within the ventilation 
building and ventilation outlets. It is assumed that the ventilation buildings (both intake and outlet 
buildings) would be constructed such that the breakout noise (ie the noise transmitted externally 
through the building structure itself) is at least 10 dBA below the noise emanating from the ventilation 
outlet at the nearest most affected receiver location. The ventilation facilities are assumed to be 
operational 24 hours a day, seven days a week. The assessment of these facilities assumes that 
appropriate attenuators are installed. 
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Tunnel jet fans 

The tunnel jet fans are typically located at a distance of at least 100 metres from the tunnel portals. 
For the purpose of this assessment, calculations assume a conservative distance of 50 metres from 
the nearest jet fans to the various tunnel portals. Four jet fans have been included in the calculation 
for each assessment location and are assumed to be operational 24 hours per day, seven days per 
week. 

Substations 

At this stage of the assessment, the specifications for the substations are not yet finalised. For the 
purpose of this assessment, each substation has been assumed to house four 3.15 megavolt-amps 
(MVA) transformers. 

Water treatment plants 

At this stage of the assessment, the specifications for the water treatment plants are not yet finalised. 
For the purpose of this assessment, indicative sound power level data have been used.  

Predicted modifying factors 

Given the indicative nature of the assessment, it is recommended that all finalised plant items are 
assessed during detailed design with consideration of the INP modifying factors. Where modifying 
factors are found to be applicable they should be added to the assessment and compliance with the 
INP criteria checked at all receivers. 

10.1.8 Construction and operational noise mitigation  

Construction  

The CNVG outlines a number of standard mitigation measures for construction activities likely to 
result in adverse noise or vibration impact.  

Where identified in the impact assessment, particular effort should be directed towards the 
implementation of all feasible and reasonable noise mitigation and management strategies as per the 
standard mitigation measures detailed in the ICNG and CNVG noting that, additional site specific 
measures may also be recommended. Standard mitigation measures that may be considered include: 

 Management measures 

 Implementation of any project specific mitigation measures required 

 Implement community consultation or notification  

 Site inductions 

 Behavioural practices 

 Verification 

 Attended vibration measurements 

 Building condition survey 

 Update Environmental Management Plans 

 Source controls 

 Construction hours and scheduling 

 Construction respite periods during normal hours and out of hours work 

 Equipment selection 

 Use and siting of plant 

 Plan construction sites and activities to minimise noise and vibration 

 Reduced equipment power 
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 Non-tonal and ambient sensitive reversing alarms 

 Minimise disturbance arising from delivery of goods to construction sites. 

 Blasting regime 

 Limiting the use of engine compression brakes 

 Path controls  

 Shield stationary noise sources such as pumps, compressors and fans 

 Shield sensitive receivers from noisy activities 

 Receptor controls  

 Structural surveys and vibration monitoring. 

Operation 

In many instances, impacts from construction noise and vibration are unavoidable where works are 
undertaken close to surrounding receivers. As such, the CNVG includes a list of additional mitigation 
measures that aim to manage the potential noise and vibration impacts. 

The objective of these additional noise mitigation measures is to engage, inform and provide project-
specific messages to the community, recognising that advanced warning of potential disruptions can 
assist in reducing the impact. Additional mitigation measures that may be considered include: 

 Notification (letterbox drop or equivalent) 

 Specific notifications  

 Phone calls  

 Individual briefings 

 Respite offers 

 Respite periods  

 Alternative accommodation  

 Duration respite 

 Verification. 

10.1.9 Key assumptions  

The key assumptions for each individual component of the noise and vibration assessment are: 

 Potential noise barriers – any recommended noise barriers are subject to further considerations 
during detailed design such as construction limitations, design refinements, overshadowing, urban 
design, community preference and impacts on local connectivity 

 Internal NCG noise criteria have been converted to external noise criteria for the purposes of 
assessment with external noise level predictions. Where detailed information relating to building 
construction is not available, the NSW EPA recommends a 10 dBA factor to convert internal to 
external noise levels on the basis that façades with windows open typically provide approximately 
10 dBA attenuation from inside to outside (refer to guidance contained in the ICNG and INP). For 
non-residential receivers this assumption may be overly conservative as the façade area to 
window ratios are often larger when compared to residential receivers 

 During the installation phase of the acoustic treatments, ownership details would be obtained for 
all receivers identified as eligible for consideration of at-property treatment and the final number 
and layout of individual eligible dwellings would be confirmed 

 All floors of multi-storey receiver buildings have been included in the assessment and evaluated 
against the appropriate operational road traffic noise criteria. The assessment counts each floor 
and estimates the number of separate dwellings (apartments) on each floor, each of which is 
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counted as a separate receiver; however internal floor plans have not been considered (eg to 
identify habitable rooms, or to derive an accurate count of individual dwellings within the block) 

 Operational ground-borne noise and vibration due to the movement of cars and trucks inside the 
tunnel is considered to be negligible and would not be expected to cause any noticeable impact at 
the surface level properties. As such, this noise and vibration source has not been considered 
further in this report. Ground-borne noise from the construction of the M4-M5 link tunnels has 
been assessed and is presented in the section 10.3. 

10.2 Existing environment 

This section outlines the noise and vibration receivers in the study area and groups these by noise 
catchment areas, for the purposes of the assessment. Existing noise levels are also provided for 
these noise catchment areas. 

10.2.1 Noise and vibration sensitive receivers 

The sensitivity of receivers to noise and vibration is dependent upon the occupancy type or use of 
outdoor space/recreational area and the nature of the activities performed. Sensitivity to noise is a 
subjective response that varies for different individuals and can depend on the existing noise 
environment.  

For the purpose of this assessment, receivers potentially sensitive to noise and vibration have been 
categorised as: 

 Residential dwellings 

 Commercial and industrial properties 

 Other – Education institutions 

 Other – Childcare centres 

 Other – Medical (hospital wards or other uses including medical centres) 

 Other – Places of worship 

 Other – Outdoor open areas (passive and active recreation). 

The sensitive receivers within the study area have been identified from site inspections and desktop 
review and are identified in Figure 10-11, Figure 10-12 and Figure 10-13. 

Other specific sensitive receivers and items of heritage importance in the study area have been 
identified in Chapter 20 (Non-Aboriginal heritage) and Chapter 21 (Aboriginal heritage). 
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10.2.2 Noise catchment areas 

As described in section 10.1, the study area has been divided into 56 NCAs. These NCAs include the 
different land uses surrounding the project sites and assists in identifying impacts on groups of 
receivers likely to be affected by the same works. A description of each NCA is provided in Table 3-1 
of Appendix J (Technical working paper: Noise and vibration).  

The location of the various NCAs are shown in Figure 10-2 and Figure 10-3.  

10.2.3 Existing noise levels 

The results of the unattended ambient noise surveys undertaken between July and November 2016 
are provided in the Appendix J (Technical working paper: Noise and vibration).  

To establish existing noise levels attended measurements were captured for 15-minute periods at 
each of the unattended locations. The attended monitoring data are generally consistent with the 
results of the unattended noise monitoring and show that existing ambient noise levels are dominated 
by the adjacent major roads (Victoria Road, City West Link and The Crescent). 

10.3 Assessment of potential construction impacts 

10.3.1 Haberfield 

Two options for construction ancillary facilities around Haberfield are described and assessed in this 
EIS: 

 Option A, comprising:  

 Wattle Street civil and tunnel site (C1a) 

 Haberfield civil and tunnel site (C2a) 

 Northcote Street civil site (C3a) 

 Option B, comprising:  

 Parramatta Road West civil and tunnel site (C1b) 

 Haberfield civil site (C2b) 

 Parramatta Road East civil site (C3b). 

The construction ancillary facilities that comprise these options were grouped in this assessment and 
are denoted by the suffix a (for Option A) or b (for Option B) eg C1a Wattle Street civil and tunnel site. 
The preferred option would be described in the Preferred Infrastructure Report following exhibition of 
the EIS and discussions with stakeholders and the community.  

Haberfield Option A 

Description of works 

Works in the Haberfield area under Option A would consist of three construction sites: 

 Wattle Street civil and tunnel site (C1a) 

The existing Wattle Street tunnel site, located on the northern side of Wattle Street would be used 
for the project to support tunnelling activities launched from the Wattle Street ramps. The on and 
off ramps for the M4-M4 Link tunnels which are to be constructed during the M4 East project 
would be used for spoil handling during tunnelling works and would utilise an acoustic roller door 
to minimise noise 

 Haberfield civil and tunnel site (C2a) 

The Parramatta Road ventilation facility would be located on the north-eastern corner of the 
Parramatta Road and Wattle Street intersection. The Parramatta Road ventilation facility would be 
constructed as part of the M4 East project and fitted out as part of the M4-M5 Link project. Heavy 
vehicle access to, and egress from the site would be via Parramatta Road, with light vehicles 
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utilising the Northcote Street civil site (C3a) and Wattle Street civil and tunnel site (C1a) for 
parking 

 Northcote Street civil site (C3a) 

This site is currently occupied by the Northcote Street tunnel site as part of the M4 East project. 
At the completion of the M4 East project, Northcote Street would be reopened to traffic and the 
footpath along Parramatta Road reinstated. The existing tunnel site facilities would be removed 
and the site used primarily as a car park and laydown area for the duration of the M4-M5 Link 
project works at Haberfield. 

Works schedule  

Subject to planning approval, construction activities at Haberfield Option A would be undertaken 
according to the program shown in Table 10-19. 

Table 10-19 Indicative construction program and duration – Haberfield Option A 

 2019 2020 2021 2022 

 Q Q Q Q 

 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 

Wattle Street civil and tunnel site (C1a) 

Initial roadworks and traffic management                

Site establishment and utility works                

Below ground site set up                

Tunnelling                

Civil and mechanical fitout                

Testing and commissioning                

Site rehabilitation and landscaping                

Haberfield civil and tunnel site (C2a) 

Initial roadworks and traffic management                

Site establishment                

Below ground site set up                

Temporary ventilation for Wattle Street ramps and 
mainline (tunnelling support activities) 

               

Fitout of ventilation station and substation                 

Tunnelling                 

Civil and mechanical fitout                 

Testing and commissioning                 

Site rehabilitation and landscaping                

Northcote Street civil site (C3a) 

Make good existing construction ancillary facility from 
previous M4 East Contractor 

               

Construct car park                

Construct laydown area                

Operation of car park and laydown area                

Site rehabilitation and landscaping                
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Airborne noise 

The proposed construction activities, NMLs and sound power levels for the typical operation of 
construction equipment at the Haberfield Option A sites can be found in Appendix J (Technical 
working paper: Noise and vibration).  

A summary of the predicted noise levels (without additional mitigation) in each of the NCAs for the 
various work activities is also presented in Appendix J (Technical working paper: Noise and 
vibration). These results are split into residential, commercial and other sensitive receivers.  

The predicted noise levels presented in Table 10-21 and Appendix J (Technical working paper: 
Noise and vibration) are representative of the worst case impacts where works are undertaken closest 
to each NCA. For most construction activities, it is expected that the construction noise levels would 
frequently be lower than predicted at the most-exposed receiver as the noise levels presented in this 
report are based on a realistic worst case assessment. 

NMLs have been derived for the works at Haberfield based on the measured background noise levels 
for airborne noise provided in Appendix J (Technical working paper: Noise and vibration). These are 
outlined in Table 10-20. The airborne noise NML for commercial receivers in all NCAs is 70 dBA. 
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Table 10-20 Residential NMLs for Haberfield Option A 

NCA Receiver type Standard construction (RBL+10 dBA) Out of hours (RBL+5 dBA)
1 

Sleep disturbance 

screening (RBL+15 dBA) Daytime period Daytime period Evening period Night period 

NCA01 Residential 56 51 51 43 53 

NCA02 Residential 68 63 63 57 67 

NCA03 Residential 68 63 60 49 59 

NCA04 Residential 66 61 58 48 58 

NCA05 Residential 61 56 54 47 57 

NCA06 Residential 56 51 51 48 58 

NCA07 Residential 56 51 51 48 58 

Note 

1: Out of Hours construction hours includes both evening and night-time construction hours. Evening hours are 6.00 pm to 10.00 pm Monday to Sunday. Night-time hours are 10.00 pm to 7.00 am 
Monday to Friday and 10.00 pm to 8.00 am Saturday, Sunday and public holidays. 

Table 10-21 Predicted airborne noise for Haberfield Option A 

Component Activity 

Indicative 

duration 

(weeks) 

Proposed time of 

occurrence 

Predicted worst case LAeq15min 

level in each NCA (dBA) Sound 

power level 

(dBA) 

Sound pressure 

level at 10 m 

(dBA) 

D
a
y

 

E
v
e
n

in
g

 

N
ig

h
t At least 

affected NCA 

At worst 

affected NCA 

Site 
establishment 

Installation of environmental controls 1 Y N N 47 74 108 80 

Pavement and infrastructure works 2 Y Y Y 55 77 116 88 

Establishment of construction facilities 4 Y N N 53 80 114 86 

Tunnelling and 
supporting works 

Onsite car parking 132 Y Y Y 36 63 97 69 

Workshop, deliveries, maintenance, 
and storage 

132 Y Y Y 41 64 103 75 

Northcote Street civil site – on site 
truck movements 

132 Y Y Y <30 47 98 70 

Wattle Street ramps – on site truck 
movements 

132 Y Y Y <30 52 98 70 

Tunnelling support activities  72 Y Y Y <30 46 91 63 
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Component Activity 

Indicative 

duration 

(weeks) 

Proposed time of 

occurrence 

Predicted worst case LAeq15min 

level in each NCA (dBA) Sound 

power level 

(dBA) 

Sound pressure 

level at 10 m 

(dBA) 

D
a
y

 

E
v
e
n

in
g

 

N
ig

h
t At least 

affected NCA 

At worst 

affected NCA 

Construction Wattle Street line marking 1 Y Y Y <30 52 109 81 

Ventilation building installation 72 Y N N 34 57 102 74 

Site rehabilitation 
and landscaping 

Site rehabilitation and landscaping 
33 Y N N 44 71 105 77 
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The highest predicted noise levels and greatest impacts are associated with activities that utilise noise 
intensive plant items, including: 

 Diamond/concrete saws 

 Excavators with breakers. 

Short duration works (up to four weeks) which are required within this study area consist of: 

 Installation of environmental controls 

 Pavement and infrastructure works  

 Establishment of construction facilities. 

During standard daytime construction hours, the highest impacts (up to 20 dBA exceedance of NMLs) 
associated with short term works are generally predicted to be at receivers immediately adjacent to 
construction sites during the use of noise intensive plant items such as concrete saws.  

Works undertaken outside of standard construction hours have the potential for greater noise impacts 
(greater than 20 dBA exceedance of NMLs) throughout the study area, especially during the most 
sensitive night-time period. This is due to more stringent NMLs during these periods than during the 
daytime. Impacts during this period are likely to extend beyond receivers immediately adjacent to the 
works areas. 

Long term construction works (up to 132 weeks) required within this study area consists of: 

 Tunnelling activities, including the operation of laydown areas and car parking  

 Construction and fitout of the ventilation facility  

 Site rehabilitation works.  

During standard daytime construction hours, the highest impacts (up to 10 dBA exceedance of NMLs) 
associated with long term works are generally predicted to be at receivers which are immediately 
adjacent to the worksites.  

During works outside of standard construction hours, the highest impacts (up to 10 dBA exceedance 
of NMLs) associated with long term works are generally predicted to be at receivers which are 
immediately adjacent to the construction sites.  

Highly noise affected residential receivers 

The ICNG considers residential receivers that are subject to predicted noise levels of 75 dBA or 
greater to be highly noise affected. The number of highly noise affected receivers in the study area 
has been determined and is summarised in Table 10-22. The table shows the number of highly noise 
affected residential receivers separated by works activity. 

Table 10-22 Predicted number of highly noise affected residential receivers by works 

Activity Period 

Day Eve Night 

Installation of environmental controls - - - 

Pavement and infrastructure works 5 5 5 

Establishment of construction facilities 5 - - 

Onsite car parking - - - 

Workshop, deliveries, maintenance, and storage - - - 

Onsite truck movements – Northcote Street - - - 

Onsite truck movements – Wattle Street ramps - - - 

Tunnelling support activities - - - 

Wattle Street line marking    
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Activity Period 

Day Eve Night 

Ventilation building installation - - - 

Site rehabilitation and landscaping - - - 

Cumulative works scenario  - - - 

The above table shows that receivers are predicted to be highly noise affected during certain works 
activities. The highest numbers are apparent during: 

 Pavement and infrastructure works, where five receivers are predicted to be highly noise affected 

 Establishment of construction facilities, where five receivers are predicted to be highly noise 
affected. 

Both of these works activities require the use of highly noise intrusive equipment such as concrete 
saws. It is important to note that the installation of environmental controls and establishment of 
construction facilities are expected to occur for a relatively short period time and that the use of the 
most noise intrusive equipment (concrete saws) would be expected to be only occurring sporadically 
throughout the duration of works. 

The location of the highly noise affected residential receivers, from all works and in any time period, 
are shown in Figure 10-14. 
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The most affected receivers are typically dwellings which surround and have direct line of sight to the 
various works locations. Worst case noise levels, however, would only be expected to be apparent 
when high noise generating works are being carried out immediately adjacent to these residential 
receivers.  

Other sensitive receivers  

Other sensitive receivers, such as educational facilities, hospitals and childcare centres, which are 
potentially affected by construction works have been assessed against the various criteria detailed in 
section 10.1.3. 

The predicted NML exceedances for other sensitive receivers are summarised in Table 10-23. The 
assessment provides further context to the predicted worst case noise levels presented in Table 
10-21 as it presents the number of and type of receivers predicted to experience exceedances of the 
NMLs, summarised in bands of 10 dBA.  

Table 10-23 Overview of sensitive receiver NML exceedances  

Activity 

Number of other sensitive receivers exceeding NMLs  

Education Medical Place of 

Worship 

Childcare Remaining
1
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Installation of environmental controls - - - - - - 1 - - - - - - - - 

Pavement and infrastructure works - - - - - - 1 - - 4 - - - - - 

Establishment of construction facilities - - - - - - - 1 - 3 - - - - - 

Onsite car parking - - - - - - - - - - - - - - - 

Workshop, deliveries, maintenance, 
and storage 

- - - - - - 1 - - - - - - - - 

Onsite truck movements – Northcote 
Street 

- - - - - - - - - - - - - - - 

Onsite truck movements – Wattle 
Street ramps 

- - - - - - - - - - - - - - - 

Tunnelling support activities - - - - - - - - - - - - - - - 

Wattle Street line marking - - - - - - - - - - - - - - - 

Ventilation building installation - - - - - - - - - - - - - - - 

Site rehabilitation and landscaping - - - - - - 1 - - - - - - - - 

Cumulative works scenario  - - - - - - 1 - - - - - - - - 

 Note 

1: The ‘Remaining’ category includes public buildings, libraries, café/bars, etc. 

The above table shows the following: 

 Other sensitive receivers in this precinct are generally predicted to be subject to relatively minor 
noise impacts. Receivers in the education, medical and remaining categories would not be 
subject to any NML exceedances 

 Only one ‘other sensitive receiver’ in this area would be subject to worst case exceedances of 11 
to 20 dBA above NML during the higher noise generating activities. This receiver is the Kingdom 
Hall of Jehovah’s Witnesses at 12 Wattle Street, Haberfield (located within NCA02). 

The recommended ‘standard’ and ‘additional’ noise mitigation as discussed in section 10.1.8 along 
with recommended specific site mitigation measures would be implemented to mitigate NML 
exceedances at other sensitive receivers. 
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NCA summary 

Table 10-24 provides a summary of the key activities within each NCA affected by activities in the 
Haberfield Option A works area. 

Table 10-24 Location summary of construction impacts – Haberfield Option A  

NCA  Location  

NCA01 Most affected receivers: Residential and commercial receivers which are opposite the 
Northcote Street civil site (C3a) along Parramatta Road, between Page Avenue and 
Fredrick Street 

Worst case construction scenario: Worksite car parking and deliveries during the night-
time period, and pavement and infrastructure work during all works periods 

Highest construction noise impacts: Use of a concrete saw during the night-time period 
as part of pavement and infrastructure works 

NCA02 Most affected receivers: Residential receivers which adjoin the Northcote Street civil site 
(C3a) between Wolseley Street and Wattle Street, and receivers which front Wattle Street 
between Parramatta Road and Ash Lane 

Worst case construction scenario: Worksite car parking and deliveries during the night-
time period, and pavement and infrastructure work during all works periods 

Highest construction noise impacts: Use of a concrete saw during the night-time period 
as part of pavement and infrastructure works 

NCA03 Most affected receivers: Residential receivers which front Wattle Street and adjoin the 
Wattle Street civil and tunnel Site (C1a) and the Haberfield civil and tunnel site (C2a) 
between Ash Lane and Ramsay Street 

Worst case construction scenario: Worksite car parking and deliveries, truck 
movements exiting the Wattle Street ramps during the night-time period, and pavement 
and infrastructure work during all works periods 

Highest construction noise impacts: Use of a concrete saw during the night-time period 
as part of pavement and infrastructure works 

NCA04 Most affected receivers: Residential receivers which front Wattle Street between Ramsay 
Street and Martin Street 

Worst case construction scenario: Worksite car parking and deliveries during the night-
time period, and pavement and infrastructure work during all works periods 

Highest construction noise impacts: Use of a concrete saw during the night-time period 
as part of pavement and infrastructure works 

NCA05 Most affected receivers: Receivers which front Dobroyd Parade between Martin Street 
and Waratah Street 

Worst case construction scenario: Pavement and infrastructure work during all out of 
hours periods. Note that no daytime impacts are predicted within this NCA. Impacts 
associated with short term works are predicted for outside of standard construction periods 
only 

Highest construction noise impacts: Use of a concrete saw during the night-time period 
as part of pavement and infrastructure works 

NCA06 Most affected receivers: Receivers which adjoin the Haberfield civil and tunnel site (C2a) 
which are situated along Walker Avenue between Parramatta Road and Allum Street 

Worst case construction scenario: Worksite car parking and deliveries during the night-
time period, and by pavement and infrastructure work during all works periods 

Highest construction noise impacts: Use of a concrete saw during the night-time period 
as part of pavement and infrastructure works 
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NCA  Location  

NCA07 Most affected receivers: Receivers which are situated along Bland Street between 
Denman Avenue and Parramatta Road 

Worst case construction scenario: Minor impacts are predicted during pavement and 
infrastructure work during all out of hours periods. Note that no daytime impacts are 
predicted within this NCA. Impacts associated with short term works are predicted for 
outside of standard construction periods only 

Highest construction noise impacts: Use of a concrete saw during the night-time period 
as part of pavement and infrastructure works 

 

Cumulative construction impacts  

Given the number of work sites associated with the project within the Haberfield study area, it is likely 
that receivers would, occasionally, be subject to potential cumulative noise impacts from concurrent 
activities which may occur within the Wattle Street civil and tunnel site (C1a), Haberfield civil and 
tunnel site (C2a) and the Northcote Street civil site (C3a). This would most likely be apparent during 
the night period where cumulative impacts are predicted to exceed the NML by up to 10 dBA. 

Consecutive construction impacts  

The Haberfield study area would likely be subject to potential construction impacts from works 
associated with other infrastructure projects, including the approved and currently under construction 
M4 East project. This project, together with the M4-M5 Link, tie in to Wattle Street at Haberfield, 
where receivers would likely be exposed to extended impacts associated with the consecutive 
construction of both projects.  

The short-term noise intensive works are generally associated with discrete activities which occur 
over a number of days or weeks in moving locations rather than throughout the entire project at fixed 
locations. Therefore, the focus of assessing consecutive impacts is to identify works activities which 
repeat (or are similar to other activities) over extended periods. The longer-term impacts associated 
with construction ancillary facility activity may continue between separate projects in the area and 
may appear to be of a similar nature to the community. 

The receivers most likely to be affected by consecutive construction impacts are: 

 Receivers adjoining the Northcote Street civil site (C3a). This site is currently a tunnel site for the 
M4 East project, with an acoustic shed constructed across the site 

 Receivers adjoining Wattle Street and Walker Avenue which have line of sight to the Wattle Street 
civil and tunnel site (C1a) and the Haberfield civil and tunnel site (C2a). 

In situations where consecutive long term construction noise impacts occur, at-receiver noise 
mitigation may be considered where feasible and reasonable, once options for at source noise 
mitigation and management measures have been exhausted. The requirement for this should be 
evaluated in consultation with Roads and Maritime and the community during detailed design, and 
should be considered when preparing the site-specific Construction Noise and Vibration Impact 
Statements (CNVIS) for this area. 

Construction road traffic  

The assessment indicates that construction traffic is unlikely to result in a noticeable increase in LAeq 
noise levels at receivers along the proposed construction traffic routes (Parramatta Road and Wattle 
Street). It is also important to note that no local roads would be used by heavy vehicles during works. 

Management of construction impacts 

The assessment of construction impacts identified the following in-situ mitigation measures that 

should be included for this study area: 

 Increased hoarding to height of four metres around the ancillary facilities. 
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Ground-borne noise and vibration impacts 

Works with the potential to cause ground-borne noise impacts in this area, such as excavation of the 
ventilation facility, ventilation tunnels, Wattle Street dive structures and tunnel stubs, are being 
undertaken as part of the M4 East project works.  

Ground-borne noise from tunnelling works associated with construction of the mainline tunnel 
alignment and access ramps is summarised in section 10.3.7. 

As such, airborne noise emissions from the Haberfield Option A construction sites are predicted to be 
higher than the ground-borne noise levels. For this reason, ground-borne noise is not anticipated to 
be the controlling factor for these works. Vibration intensive works at the Haberfield Option A site such 
as demolition of existing buildings, piling works and rock breaking will be undertaken by the M4 East 
project, and as such, are not considered within this assessment. Vibration from tunnelling works 
associated with construction of the M4-M5 Link mainline tunnel alignment and connections to the 
Wattle Street ramps is assessed in section 10.3.7. 

The following mitigation measures would be considered where feasible and practicable: 

 Validation of predicted ground-borne noise levels (note that this may not be required where the 
ground-borne noise impacts would last less than three weeks at any one sensitive receiver and 
should be confirmed during detailed design) 

 Use of alternative method to de-couple load path/equipment that generates less vibration where 
feasible and reasonable 

 Notification letterbox drops to receivers in the area around the works location, detailing work 
activities, time periods over which these would occur, impacts and mitigation measures 

 Specific notifications provided to receivers where the ground-borne noise levels are predicted to 
exceed the night-time NMLs, providing additional information when relevant and more specific 
information than covered in general letterbox drops 

 Respite periods may be offered to the affected residents during works where vibration intensive 
plant levels are predicted to be operated within the safe working distance for human comfort for 
an extended period of time on any one day.  

The specific management strategy for addressing potential impacts associated with ground-borne 
noise outside of standard daytime construction hours would be documented in the out-of-hours work 
(OOHW) protocol. 

Haberfield/Ashfield Option B  

Description of works 

The Haberfield Option B works area consists of three construction sites – Parramatta Road West civil 
and tunnel site (C1b), Haberfield civil site (C2b) and Parramatta Road East civil site (C3b) which all 
fall within the M4 East footprint.  

Key construction activities to be carried out include:  

 Demolition of existing buildings and structures (C1b and C3b only) 

 Utility works including protection and/or adjustment of existing utilities, removal of redundant 
utilities and installation of new utilities (C1b and C3b only) 

 Establishment of site offices, amenities and temporary infrastructure (all sites) 

 Laydown and storage of materials (all sites) 

 Delivery of materials, plant and equipment (all sites) 

 Construction of an acoustic shed (C1b only) 

 Construction of a temporary access tunnel (C1b only) 
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 Tunnel excavation of the eastbound and westbound mainline tunnels and the Wattle Street entry 
and exit ramps using roadheaders, as well as stockpiling of excavated material and spoil haulage. 
(C1b only) 

 Mechanical and electrical fitout of a section of the Parramatta Road ventilation facility (that will be 
built as part of the M4 East project) (C2b only) 

 Demobilisation including works to prepare the site for a permissible future use (all sites). 

Parramatta Road West civil and tunnel site (C1b) 

The Parramatta Road West civil and tunnel site (C1b) would be located west of Parramatta Road 
between Alt Street and Bland Street at Ashfield. The site is currently occupied by a commercial car 
dealership and several commercial properties. Residential properties including single dwelling and 
apartment blocks are located to the immediate west and north. A construction site for the M4 East 
project is located to the south.  

The site would be used for tunnelling support during construction and would include temporary site 
offices, a workshop and storage facilities, a laydown area, entry and exit points for construction traffic, 
a temporary substation, temporary ventilation for the tunnels, a temporary water treatment plant and 
sediment pond, workforce amenities and car parking. 

An acoustic shed with a roller door would be established on the site to minimise noise from out-of-
hours tunnelling and spoil handling. In addition, temporary noise mitigation measures may include 
noise barriers and other temporary structures such as site buildings, which would be positioned to 
minimise effects from noise on surrounding properties.  

Construction traffic would enter and exit the site to and from the western (northbound) carriageway of 
Parramatta Road via new driveways.  

Spoil handling on the site would occur 24 hours a day, seven days a week, within an acoustic shed. 
Excavated spoil from tunnelling would only be stockpiled within the acoustic shed. Heavy vehicle 
movements associated with the removal of spoil from tunnelling would only occur via access and 
egress directly to and from Parramatta Road. 

Haberfield civil site (C2b) 

The Haberfield civil site (C2b) would be used for civil construction where Option B is selected as the 
preferred construction option at Haberfield. If Option A is selected as the preferred option, the 
Haberfield civil and tunnel site (C2a) would be used. 

The Haberfield civil site would be located at the south-eastern corner of the Parramatta Road and 
Wattle Street intersection, extending along Parramatta Road between Wattle Street and Walker 
Avenue. This construction ancillary facility would use land that is currently being used as a 
construction ancillary facility for the M4 East project.  

The Haberfield civil site (C2b) would be used to support civil construction of a substation, and fitout of 
permanent operational infrastructure including the Parramatta Road ventilation facility (being 
constructed as part of the M4 East project). The site would include temporary site offices, workshop 
and storage facilities, laydown areas, ingress and egress for heavy and light vehicles, workforce 
amenities and car parking.  

Heavy vehicles delivering materials and equipment would enter and exit the Haberfield civil site (C2b) 
via the westbound Wattle Street carriageways. Light vehicles would enter and leave the site via 
Wattle Street and Walker Avenue.  

Parramatta Road East civil site (C3b) 

The Parramatta Road East civil site (C3b) would be located east of Parramatta Road at Haberfield 
between Alt Street and Bland Street. The site is currently occupied by a commercial car dealership. 
Residential properties are located to the immediate east and north. A construction site for the M4 East 
project is located to the south.  

The Parramatta Road East civil site (C3b) would be used to support tunnelling construction activities 
that would occur at the Parramatta Road West civil site (C1b) and to provide construction workforce 
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parking. The site would include temporary site offices, ingress and egress for light vehicles, workforce 
amenities and car parking. 

Works schedule  

Subject to planning approval, construction activities at Haberfield/Ashfield Option B would be 
undertaken according to the program shown in Table 10-25. 

Table 10-25 Indicative construction program and duration – Haberfield/Ashfield Option B 

Component  2018 2019 2020 2021 2022 

Q Q Q Q Q 

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 

Parramatta Road West civil and tunnel site (C1b) 

Site establishment and utility works                     

Construction of temporary access tunnel                     

Tunnelling                     

Civil and mechanical fitout                     

Testing and commissioning                     

Site rehabilitation                     

Haberfield civil site (C2b)     

Initial roadworks and traffic management                     

Site establishment and utility works                     

Fitout of Parramatta Road ventilation 
facility and substation 

                    

Civil and mechanical fitout                     

Testing and commissioning                      

Site rehabilitation and landscaping                      

Parramatta Road East civil site (C3b)     

Site establishment and utility works                     

Use of car park and site amenities 
during construction 

                    

Demobilisation                     

 

Airborne noise  

The proposed construction activities, NMLs and sound power levels for the typical operation of 
construction equipment at the Haberfield Option B sites can be found in Appendix J (Technical 
working paper: Noise and vibration).  

A summary of the predicted noise levels (without additional mitigation) in each of the NCAs for the 
various work activities is also presented in Appendix J (Technical working paper: Noise and 
vibration). These results are split into residential, commercial and other sensitive receivers.  

The predicted noise levels presented in Table 10-27 and Appendix J (Technical working paper: 
Noise and vibration) are representative of the worst case impacts where works are undertaken closest 
to each NCA. For most construction activities, it is expected that the construction noise levels would 
frequently be lower than predicted at the most-exposed receiver as the noise levels presented in this 
report are based on a realistic worst case assessment. 
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NMLs have been derived for the works at Haberfield based on the measured background noise levels 
provided in Appendix J (Technical working paper: Noise and vibration). These are outlined in 
Table 10-26. The NML for commercial receivers in all NCAs is 70 dBA. 
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Table 10-26 Residential NMLs for Haberfield/Ashfield Option B 

NCA Receiver type Standard construction  

(RBL+10dBA) 

Out of hours (RBL+5dBA)
1 

Sleep disturbance 

screening (RBL+15) 

Daytime period Daytime period Evening period Night period 

NCA01 Residential 56 51 51 43 53 

NCA02 Residential 68 63 63 57 67 

NCA03 Residential 68 63 60 49 59 

NCA04 Residential 66 61 58 48 58 

NCA05 Residential 61 56 54 47 57 

NCA06 Residential 56 51 51 48 58 

NCA07 Residential 56 51 51 48 58 

Note: 

1: Out of hours construction hours includes both evening and night-time construction hours. Evening hours are 6.00 pm to 10.00 pm Monday to Sunday. Night-time hours are 10.00 pm to 7.00 am 
Monday to Friday and 10.00 pm to 8.00 am Saturday, Sunday and public holidays. 

Table 10-27 Predicted airborne noise for Haberfield/Ashfield Option B 

Component Activity 

Indicative 

duration 

(weeks) 

Proposed time 

of occurrence 

Predicted worst case LAeq15min 

level in each NCA (dBA) 
Sound 

power 

level (dBA) 

Sound 

pressure 

level at 10 m 

(dBA) 

D
a
y

 

E
v

e
n

in
g

 

N
ig

h
t At least affected 

NCA 

At worst affected 

NCA 

Site 
establishment 

Demolition of existing buildings 4 Y N N 48 86 120 92 

Utility works 2 Y N N 45 83 117 89 

Installation of environmental controls 1 Y N N 44 74 108 80 

Pavement and infrastructure works  2 Y Y Y 54 78 118 90 

Establishment of construction facilities 4 Y N N 50 80 114 86 

Tunnelling and 
supporting works 

Onsite car parking 168 Y Y Y 30 63 97 69 

Workshop, deliveries, maintenance, 
and storage 

168 Y Y Y 40 69 103 75 

Spoil handling inside acoustic shed 168 Y Y Y 36 70 97 69 
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Component Activity 

Indicative 

duration 

(weeks) 

Proposed time 

of occurrence 

Predicted worst case LAeq15min 

level in each NCA (dBA) 
Sound 

power 

level (dBA) 

Sound 

pressure 

level at 10 m 

(dBA) 

D
a
y

 

E
v

e
n

in
g

 

N
ig

h
t At least affected 

NCA 

At worst affected 

NCA 

Tunnelling support activities  168 Y Y Y <30 42 82 54 

Construction Ventilation building fitout and 
installation  

84 Y N N 34 57 102 74 

Site rehabilitation 
and landscaping 

Site rehabilitation and landscaping 12 Y N N 41 71 105 77 
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The highest predicted noise levels and greatest impacts are associated with activities which utilise 
noise intensive plant items, including:  

 Diamond/concrete saws 

 Excavators with breakers. 

Short duration works (up to four weeks) which are required within this study area consist of: 

 Demolition of existing structures 

 Utility works 

 Establishment of construction facilities. 

During standard daytime construction hours, the highest impacts (greater than 20 dBA exceedance of 
NMLs) associated with short term works are generally predicted to be at receivers immediately 
adjacent to construction sites during the use of noise intensive plant items such as concrete saws and 
rock breakers.  

Works undertaken outside of standard construction hours have the potential for greater noise impacts 
(greater than 20 dBA exceedance of NMLs) throughout the study area, especially during the most 
sensitive night-time period. This is due to more stringent NMLs during these periods than during the 
daytime. Impacts during this period are likely to extend beyond receivers immediately adjacent to the 
works areas. 

Long term construction works (up to 168 weeks) required within this study area consists of: 

 Tunnelling activities, including the operation of laydown areas and car parking 

 Ventilation building fitout and installation 

 Site rehabilitation works.  

During works outside of standard construction hours, the highest impacts (up to 20 dBA exceedance 
of NMLs) associated with long term works are generally predicted to be at receivers which are on 
Parramatta Road and receivers which adjoin the Parramatta Road West civil and tunnel site (C1b) to 
the west. 

Highly affected noise receivers 

The ICNG considers residential receivers that are subject to predicted noise levels of 75 dBA or 
greater to be Highly Noise Affected. The number of Highly Noise Affected receivers in the study area 
has been determined and is summarised in Table 10-28. The table shows the number of residential 
receivers separated by works activity. 

Table 10-28 Predicted number of highly noise affected residential receivers by works 

Activity Period 

Day Eve Night 

Demolition of existing buildings 13 - - 

Utility works 9 - - 

Installation of environmental controls - - - 

Pavement and infrastructure works  7 7 7 

Establishment of construction facilities 7 - - 

Onsite car parking - - - 

Workshop, deliveries, maintenance, and storage - - - 

Spoil handling inside acoustic shed - - - 

Tunnelling support activities  - - - 

Ventilation building fit out and installation  - - - 

Site rehabilitation and landscape - - - 

Cumulative  - - - 
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The above table shows that receivers are predicted to be Highly Noise Affected during certain works 
activities. The highest numbers are apparent during the demolition of existing buildings and utility 
works, where 13 and nine receivers are predicted to be highly noise affected. These works would be 
required during standard daytime construction hours. While only seven receivers are predicted to be 
highly noise affected during pavement and infrastructure works, this activity would be required both 
during and outside standard daytime construction hours in all time periods. 

All activities indicated to result in highly noise affected residential receivers include the use of highly 
noise intrusive equipment such as diamond/concrete saws and rock breakers. It is important to note 
that activities that may result in highly noise affected receivers are expected to occur for a relatively 
short period of time and that the use of the most noise intensive equipment would only sporadically be 
required at times throughout the duration of works. 

The location of the highly noise affected residential receivers, from all works and in any time period, 
are shown in Figure 10-15. 
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The most affected receivers are typically dwellings which surround and have direct line of sight to the 
various works location. Worst case noise levels, however, would only be expected to be apparent 
when high noise generating works are being carried out immediately adjacent to these residential 
receivers.  

Other sensitive receivers  

Other sensitive receivers, such as educational facilities, hospitals and childcare centres, which are 
potentially affected by construction works have been assessed against the various criteria detailed in 
section 10.1.3. 

The predicted NML exceedances for other sensitive receivers are summarised in Table 10-29. The 
assessment provides further context to the predicted worst case noise levels presented in Table 
10-27 as it presents the number of and type of receivers predicted to experience exceedances of the 
NMLs, summarised in bands of 10 dBA.  

Table 10-29 Overview of sensitive receiver NML exceedances  

Activity Number of other sensitive receivers exceeding NMLS 

Education Medical Place of 

Worship 

Childcare Remaining
1
 

1
-1

0
 d
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Demolition of existing buildings 1 1 - - - - 1 - - 1 1 - - - - 

Utility works 2 - - - - - - - - 1 1 - - - - 

Installation of environmental controls - - - - - - 1 - - 1 - - - - - 

Pavement and infrastructure works  2 - - - - - - 1 - 3 - - - - - 

Establishment of construction 
facilities 

2 - - - - - - 1 - 2 - - - - - 

Onsite car parking - - - - - - - - - - - - - - - 

Workshop, deliveries, maintenance, 
and storage 

- - - - - - 1 - - - - - - - - 

Spoil handling inside acoustic shed - - - - - - - - - - - - - - - 

Tunnelling support activities  - - - - - - - - - - - - - - - 

Ventilation building fit out and 
installation  

- - - - - - - - - - - - - - - 

Site rehabilitation and landscaping - - - - - - 1 - - - - - - - - 

Cumulative scenario - - - - - - 1 - - 1 - - - - - 

Note: 

1: The ‘Remaining’ category includes public buildings, libraries, café/bars, etc. 

The above table shows the following: 

 Other sensitive receivers in this precinct are generally predicted be subject to relatively minor 
noise impacts 

 Three ‘other sensitive receivers’ in this area would be subject to worst case exceedances of 11 to 
20 dBA above NML during the higher noise generating activities. These receivers are: 

 Child care – The Infants Home at 17 Henry Street, Haberfield (located within NCA01) 

 Place of worship – Kingdom Hall of Jehovah’s Witnesses at 12 Wattle Street, Haberfield 
(located within NCA02) 

 Educational facility – Juvenile Justice – Yasmar training facility (located within NCA07). 
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The recommended ‘standard’ and ‘additional’ noise mitigation as discussed in section 10.1.8 along 
with recommended specific site mitigation measures would be implemented to mitigate NML 
exceedances at other sensitive receivers. 

NCA summary 

Table 10-30 provides a summary of the key activities within each NCA affected by activities in the 
Haberfield Option B works area. 

Table 10-30  Location summary of construction impacts – Haberfield/Ashfield Option B  

NCA  Location  

NCA00 Most affected receivers: Residential receivers which are situated to the south of the 
Parramatta Road West civil and tunnel site (C1b) on Parramatta Road between Bland 
Street and Chandos Street 

Worst case construction scenario: Pavement and infrastructure works and spoil 
handling works within the acoustic shed during all works periods 

Highest construction noise impacts: Use of a rock breaker during the daytime period as 
part of the demolition works and use of a concrete saw during the night-time period as part 
of the pavement and infrastructure works 

NCA01 Most affected receivers: Residential receivers which adjoin the Parramatta Road West 
civil and tunnel site (C1b) between Bland Street and the Bunnings Warehouse on 
Parramatta Road 

Worst case construction scenario: Pavement and infrastructure works and spoil 
handling works within the acoustic shed during all works periods 

Highest construction noise impacts: Use of a rock breaker during the daytime period as 
part of the demolition works and use of a concrete saw during the night-time period as part 
of the pavement and infrastructure works. Also, noise impacts from spoil works within the 
Parramatta Road West civil and tunnel site (C1b) during all periods 

NCA02 Most affected receivers: Residential receivers which adjoin Wattle Street between 
Parramatta Road and Ash Lane 

Worst case construction scenario: Pavement and infrastructure works during all works 
periods associated with the Haberfield civil site (C2b) 

Highest construction noise impacts: Use of a concrete saw during the night-time period 
as part of pavement and infrastructure works 

NCA03 Most affected receivers: Residential receivers which front Wattle Street between Ash 
Lane and Ramsay Street 

Worst case construction scenario: Pavement and infrastructure works during all works 
periods associated with the Haberfield civil site (C2b) 

Highest construction noise impacts: Use of a concrete saw during the night-time period 
as part of pavement and infrastructure works 

NCA04 Most affected receivers: Residential receivers which front Wattle Street between Ramsay 
Street and Martin Street 

Worst case construction scenario: Pavement and infrastructure works during all works 
periods associated with the Haberfield civil site (C2b) 

Highest construction noise impacts: Use of a concrete saw during the night-time period 
as part of pavement and infrastructure works 
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NCA  Location  

NCA05 Most affected receivers: Receivers which front Dobroyd Parade between Martin Street 
and Waratah Street 

Worst case construction scenario: Pavement and infrastructure works during all works 
periods associated with the Haberfield civil site (C2b) 

Highest construction noise impacts: Use of a concrete saw during the night-time period 
as part of pavement and infrastructure works 

NCA06 Most affected receivers: Receivers which adjoin the Haberfield civil site (C2b) on Walker 
Avenue, between Allum Street and Parramatta Road, and residential receivers located on 
Alt Street which adjoin the Parramatta Road East civil site (C3b) 

Worst case construction scenario: Demolition works during the daytime period and 
pavement and infrastructure works during all works periods 

Highest construction noise impacts: Use of a rock breaker during the daytime period as 
part of the demolition works and use of a concrete saw during the night-time period as part 
of the pavement and infrastructure works 

NCA07 Most affected receivers: Residential receivers which are situated to the south of the 
Parramatta Road East civil site (C3b), between Bland Street and Chandos Street on 
Parramatta Road 

Worst case construction scenario: Demolition works during the daytime period and 
Pavement and infrastructure works during all works periods 

Highest construction noise impacts: Use of a rock breaker during the daytime period as 
part of the demolition works and use of a concrete saw during the night-time period as part 
of the pavement and infrastructure works 

 

Cumulative construction impacts  

Given the number of work sites associated with the project within the Haberfield study area, it is likely 
that receivers would, occasionally, be subject to potential cumulative noise impacts from construction 
sites operating concurrently in the same area. This would most likely be apparent during the night 
period where cumulative impacts are predicted to exceed the NML by greater than 20 dBA within 
NCA01. 

Consecutive construction impacts  

The Haberfield study area would likely be subject to potential construction impacts from works 
associated with other infrastructure projects, including the approved and currently under construction 
WestConnex M4 East project together with the M4-M5 Link, tie in to Wattle Street and Parramatta 
Road at Haberfield, where receivers would likely be exposed to extended impacts associated with the 
consecutive construction of both projects.  

The short-term noise intensive works are generally associated with discrete activities which occur 
over a number of days or weeks in moving locations rather than throughout the entire project at fixed 
locations. Therefore, the focus of assessing consecutive impacts is to identify works activities which 
repeat (or are similar to other activities) over extended periods. The longer-term impacts associated 
with construction ancillary facility activity may continue between separate projects in the area and 
may appear to be of a similar nature to the community. 

The receivers most likely to be affected by consecutive construction impacts are: 

 Receivers adjoining the Parramatta Road West civil and tunnel site (C1b), Parramatta Road East 
civil site (C3b) and Haberfield civil site (C2b), between Walker Avenue and Chandos Street. 

In situations where consecutive long term construction noise impacts occur, at-receiver noise 
mitigation may be considered where feasible and reasonable, once options for at source noise 
mitigation and management measures have been exhausted. The requirement for this should be 
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evaluated in consultation with Roads and Maritime and the community during detailed design, and 
should be considered when preparing the site specific CNVIS for this area. 

Construction road traffic  

The assessment indicates that construction traffic is unlikely to result in a noticeable increase in LAeq 
noise levels at receivers along the proposed construction traffic routes. 

Management of construction impacts 

The assessment of construction impacts identified the following in-situ mitigation measures that 

should be included for this study area: 

 Increased site hoarding to height of four metres around the ancillary facilities 

 Upgrading the acoustic shed performance 

 Limiting the total internal sound power level to 110 dBA within the acoustic shed. 

Ground-borne noise and vibration impacts 

Works with the potential to cause ground-borne noise impacts in this area, such as excavation of the 
ventilation facility, ventilation tunnels, Wattle Street dive structures and tunnel stubs, are being 
undertaken as part of the M4 East project works.  

Ground-borne noise from tunnelling works associated with construction of the mainline tunnel 
alignment and access ramps is summarised in section 10.3.7. 

Based on the excavation of the access tunnel at this site, eight residential receivers are predicted to 
exceed the night-time ground-borne NML for up to approximately 20 days. While most roadheader 
works would be anticipated to progress at a consistent rate, there may be discreet locations which 
require a longer duration of tunnelling works due to site conditions.  

Up to 22 buildings in this area may be within the minimum vibration working distances should a large 
rock-breaker be used at the outer extents of the Haberfield/Ashfield Option B works area. For this 
scenario, around 66 receivers in the vicinity of the site would fall within the nominated minimum 
working distance for human comfort vibration should a large rock-breaker be used at the outer extents 
of the works area. No heritage-listed items have been identified as having the potential to be within 
the minimum safe working distances should a large rock-breaker be used at the outer extents of the 
project footprint. 

The following mitigation measures should be considered where feasible and reasonable: 

 Validation of predicted ground-borne noise levels (note that this may not be required where the 
ground-borne noise impacts would last less than three weeks at any one sensitive receiver and 
should be confirmed during detailed design) 

 Notification letterbox drops to receivers in the area around the works locations, detailing work 
activities, time periods over which these would occur, impacts and mitigation measures 

 Specific notifications provided to receivers where the ground-borne noise levels are predicted to 
exceed the night-time NML, providing additional information when relevant and more specific 
information than covered in general letterbox drops. 

 Validation of predicted vibration levels at the nearest receiver buildings to the vibration intensive 
works 

 Use of alternative method to de-couple load path/equipment that generates less vibration where 
feasible and reasonable 

 Notification letterbox drops to receivers in the area around the works locations, detailing work 
activities, time periods over which these would occur, impacts and mitigation measures 

 Respite periods may be offered to the affected residents during works where vibration intensive 
plant levels are predicted to be operated within the safe working distance for human comfort for 
an extended period of time on any one day.  
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The specific management strategy for addressing potential impacts associated with ground-borne 
noise outside of standard daytime construction hours would be documented in the OOHW protocol. 

10.3.2 Darley Road 

Description of works 

Darley Road civil and tunnel site (C4) would be located adjacent to the Leichhardt North light rail stop, 
between City West Link and Darley Road. The site is a mid-tunnel site at the western end of the 
project footprint. The site would include: 

 Temporary site offices 

 Workshop and storage facilities 

 Laydown area entry and exit points for haulage of tunnel spoil 

 Temporary substation 

 Temporary ventilation plant  

 Water treatment plant 

 Car parking.  

It is expected that roadheaders to be launched from this site would initially excavate the construction 
decline, then the mainline tunnels, traveling in an easterly and westerly direction. An acoustic shed 
would be established on the site to minimise noise from out-of-hours tunnelling and spoil handling. 
Heavy vehicle access to and egress from the site would be via Darley Road. Heavy vehicles would 
turn left to enter City West Link westbound. There would be temporary changes to two intersections to 
control the flow of heavy vehicles in and out of Darley Road.  

Works schedule 

Subject to planning approval, construction activities at Darley Road would be undertaken according to 
the program shown in Table 10-31. 

Table 10-31 Indicative construction program and duration – Darley Road 

Scenario 2018 2019 2020 2021 2022 

 Q Q Q Q Q 

 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 

Darley Road civil and tunnel site (C4) 

Site establishment and utility works                     

Construction of temporary access 
tunnel 

                    

Tunnelling                     

Construction of motorway 
operational infrastructure 

                    

Civil and mechanical fitout                     

Testing and commissioning                     

Site rehabilitation and landscaping                     

 

Airborne noise 

The proposed construction activities, NMLs and sound power levels for the typical operation of 
construction equipment at the Darley Road site can be found in Appendix J (Technical working 
paper: Noise and vibration).  
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A summary of the predicted noise levels (without additional mitigation) in each of the NCAs for the 
various work activities is also presented in Appendix J (Technical working paper: Noise and 
vibration). These results are split into residential, commercial and other sensitive receivers.  

The predicted noise levels presented in this report and Appendix J (Technical working paper: Noise 
and vibration) are representative of the worst case impacts where works are undertaken closest to 
each NCA. For most construction activities, it is expected that the construction noise levels would 
frequently be lower than predicted at the most-exposed receiver as the noise levels presented in this 
report are based on a realistic worst case assessment. 

The predicted noise levels presented in Table 10-33 and Appendix J (Technical working paper: 
Noise and vibration) are representative of the worst case impacts where works are undertaken closest 
to each NCA. For most construction activities, it is expected that the construction noise levels would 
frequently be lower than predicted at the most exposed receiver as the noise levels presented in this 
report are based on a realistic worst case assessment. 

NMLs have been derived for the works at Darley Road based on the measured background noise 
levels provided in Appendix J (Technical working paper: Noise and vibration). These are outlined in 
Table 10-32. The NMLs for commercial receivers in all NCAs is 70 dBA. 
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Table 10-32 Residential NMLs for Darley Road 

NCA Receiver type Standard construction  

(RBL+10dBA) 

Out of hours (RBL+5dBA)
1 

Sleep disturbance 

screening (RBL+15) 

Daytime period Daytime 

period 

Evening 

period 

Night period 

NCA05 Residential 61 56 54 47 57 

NCA09 Residential 61 56 54 47 57 

NCA10 Residential 61 56 54 47 57 

NCA11 Residential 61 56 54 47 57 

NCA12 Residential 61 56 52 45 55 

NCA13 Residential 61 56 52 45 55 

NCA14 Residential 61 56 52 45 55 

Note: 

1: Out of Hours construction hours includes both evening and night-time construction hours. Evening hours are 6.00 pm to 10.00 pm Monday to Sunday. Night-time hours are 10.00 pm to 7.00 am 
Monday to Friday and 10.00 pm to 8.00 am Saturday, Sunday and public holidays. 

Table 10-33 Predicted airborne noise for Darley Road 

Component Activity 

Indicative 

duration 

(weeks) 

Proposed time of 

occurrence 

Predicted worst case 

LAeq15min level in 

each NCA (dBA) Sound 

power 

level 

(dBA) 

Sound 

pressure 

level at 10 

m (dBA) 

D
a
y

 

E
v
e
n

in
g

 

N
ig

h
t 

At least 

affected 

NCA 

At worst 

affected 

NCA 

Site establishment Demolition of existing buildings 4 Y N N 53 79 120 92 

Site clearing 2 Y N N 47 74 113 85 

Utility works 2 Y Y Y 51 78 117 89 

Installation of environmental controls 1 Y N N 42 69 108 80 

Pavement and infrastructure works  2 Y Y Y 54 91 118 90 
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Component Activity 

Indicative 

duration 

(weeks) 

Proposed time of 

occurrence 

Predicted worst case 

LAeq15min level in 

each NCA (dBA) Sound 

power 

level 

(dBA) 

Sound 

pressure 

level at 10 

m (dBA) 

D
a
y

 

E
v
e
n

in
g

 

N
ig

h
t 

At least 

affected 

NCA 

At worst 

affected 

NCA 

Line marking works and road 
adjustments 

2 Y Y Y 51 88 115 87 

Construct new signalised 
intersection 

3 Y Y Y 43 80 107 79 

Place barriers to new queuing area 1 Y Y Y 35 67 101 73 

Establishment of construction 
facilities 

4 Y N N 48 75 114 86 

Tunnelling and 
supporting works 

Onsite car parking 204 Y Y Y <30 57 97 69 

Workshop, deliveries, maintenance, 
and storage 

204 Y N N 37 61 103 75 

Construction of tunnel shaft and 
declines (outside acoustic shed) 

36 Y N N 47 74 114 86 

Spoil handling inside acoustic shed 96 Y Y Y 40 65 97 69 

On site truck movements 96 Y N N 30 60 97 69 

Tunnelling support activities  96 Y Y Y <30 45 82 54 

Site rehabilitation 
and landscaping 

Site rehabilitation and landscaping 12 Y N N 39 66 105 77 
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The highest predicted noise levels and greatest impacts are associated with activities which utilise 
noise intensive plant items, including:  

 Diamond/concrete saws 

 Road profilers  

 Excavators with breakers. 

Short duration works (up to four weeks) which are required within this study area consist of: 

 Site establishment works  

 Traffic management works. 

During standard daytime construction hours, the highest impacts (greater than 20 dBA exceedance of 
NMLs) associated with short term works are generally predicted to be at receivers immediately 
adjacent to construction sites during the use of noise intensive plant items such as concrete saws, 
rock breaker and road profilers.  

Works undertaken outside of standard construction hours have the potential for greater noise impacts 
(greater than 20 dBA exceedance of NMLs) throughout the study area, especially during the most 
sensitive night-time period. This is due to more stringent NMLs during these periods than during the 
daytime. Impacts during this period are likely to extend beyond receivers immediately adjacent the 
works areas. 

Long term construction works (up to 204 weeks) required within this study area consists of: 

 Tunnelling activities, including the operation of laydown areas and car parking 

 Construction of declines  

 Site rehabilitation works.  

During standard daytime construction hours, the highest impacts (up to 20 dBA exceedance of NMLs) 
associated with long-term works are generally predicted to be at receivers which are immediately 
adjacent to the construction sites on the southern (opposite) side of Darley Road.  

During works outside of standard construction hours, the highest impacts (up to 20 dBA exceedance 
of NMLs) associated with long term works are generally predicted to be at receivers which are 
immediately adjacent to the construction sites on the southern (opposite) side of Darley Road.  

Highly affected noise receivers 

The ICNG considers residential receivers that are subject to predicted noise levels of 75 dBA or 
greater to be Highly Noise Affected. The number of Highly Noise Affected receivers in the study area 
has been determined and is summarised in Table 10-34. The table shows the number of residential 
receivers separated by works activity. 

Table 10-34 Predicted number of highly noise affected residential receivers by works 

Activity Period 

Day Eve Night 

Demolition of existing buildings 7 - - 

Site clearing - - - 

Utility works 5 - - 

Installation of environmental controls - - - 

Pavement and infrastructure works  36 36 36 

Line marking works and road adjustments 22 22 22 

Construct new signalised intersection 6 - - 

Place barriers to new queuing area - - - 

Establishment of construction facilities 1 - - 
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Activity Period 

Day Eve Night 

Onsite car parking - - - 

Workshop, deliveries, maintenance, and storage - - - 

Construction of tunnel shaft and declines (outside acoustic shed) - - - 

Spoil handling inside acoustic shed - - - 

Onsite truck movements - - - 

Tunnelling support activities  - - - 

Site rehabilitation and landscape - - - 

Cumulative works scenario (day) - - - 

Cumulative works scenario (night) - - - 

The above table shows that receivers are predicted to be highly noise affected during certain works 
activities. The highest numbers are apparent during: 

 Pavement and infrastructure works, where 36 receivers are predicted to be highly noise affected 

 Line marking works and road adjustments, where 22 receivers predicted to be highly noise 
affected. 

Both of these works activities require the use of highly noise intrusive equipment such as concrete 
saws and road profilers and would be required outside standard daytime construction hours to avoid 
potential traffic impacts. It is important to note that both activities DAR-05 and DAR-06 along with 
other activities predicted to have highly noise affected receivers are expected to occur for a relatively 
short period time and that the use of the most noise intrusive equipment (concrete saws and road 
profilers) would be expected to be only occurring sporadically throughout the duration of the works. 

The location of the highly noise affected residential receivers, from all works and in any time period, 
are shown in Figure 10-16. 
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The most affected receivers are typically dwellings which surround and have direct line of sight to the 
various works locations. Worst case noise levels, however, would only be expected to be apparent 
when high noise generating works are being carried out immediately adjacent to these residential 
receivers. 

Other sensitive receivers 

Other sensitive receivers, such as educational facilities, hospitals and childcare centres, which are 
potentially affected by construction works have been assessed against the various criteria detailed in 
section 10.1.3. 

The predicted NML exceedances for other sensitive receivers are summarised in Table 10-35. The 
assessment provides further context to the predicted worst case noise levels presented in Table 
10-33 as it presents the number and type of receivers predicted to experience exceedances of the 
NMLs, summarised in bands of 10 dBA. 

Table 10-35 Overview of sensitive receiver NML exceedances  

Activity Number of other sensitive receivers exceeding NMLs 

Education Medical Place of 

Worship 

Childcare Remaining
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Demolition of existing buildings 3 - - - - - - - - - 2 - - - - 

Site clearing - - - - - - - - - 2 - - - - - 

Utility works 1 - - - - - - - - - 2 - - - - 

Installation of environmental controls - - - - - - - - - 2 - - - - - 

Pavement and infrastructure works  3 - - - - - - - - - 2 - - - - 

Line marking works and road 
adjustments 1 - - - - - - - - - 2 - - - - 

Construct new signalised intersection - - - - - - - - - 2 - - - - - 

Place barriers to new queuing area - - - - - - - - - - - - - - - 

Establishment of construction facilities - - - - - - - - - 2 - - - - - 

Onsite car parking - - - - - - - - - - - - - - - 

Workshop, deliveries, maintenance, 
and storage - - - - - - - - - - - - - - - 

Construction of tunnel shaft and 
declines (outside acoustic shed) - - - - - - - - - 2 - - - - - 

Spoil handling inside acoustic shed - - - - - - - - - 1 - - - - - 

On-site truck movements - - - - - - - - - - - - - - - 

Tunnelling support activities  - - - - - - - - - - - - - - - 

Site rehabilitation and landscape - - - - - - - - - 2 - - - - - 

Cumulative works (day) - - - - - - - - - 2 - - - - - 

Cumulative works scenario (night) - - - - - - - - - 1 - - - - - 

Note: 

1: The ‘Remaining’ category includes public buildings, libraries, café/bars, etc. 
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The above table shows that: 

 Other sensitive receivers in this precinct are generally predicted to be subject to relatively minor 
noise impacts during the daytime. Receivers in the education, medical and remaining categories 
would not be subject to any NML exceedances 

 Two ‘other sensitive receivers’ in this area would be subject to worst case exceedances of 11 to 
20 dBA above NML during the higher noise generating activities. These receivers are: 

 Child Care – Explore and Develop, 372 Norton Street, Lilyfield (within NCA09) 

 Child Care – Billy Kids learning, 64 Charles Street, Lilyfield (within NCA09). 

The recommended ‘standard’ and ‘additional’ noise mitigation as discussed in section 10.1.8 along 
with recommended specific site mitigation measures would be implemented to mitigate NML 
exceedances at other sensitive receivers. 

NCA summary 

Table 10-36 provides a summary of the key activities within each NCA affected by activities in the 
Darley Road works area. 

Table 10-36  Location summary of construction impacts – Darley Road 

NCA  Location  

NCA05 No impacts above the project NMLs are predicted within this NCA for all works activities 

NCA08 No impacts above the project NMLs are predicted within this NCA for all works activities 

NCA09 Most affected receivers: Residential receivers which front the north side of City West Link 
between Charles Street and Norton Street 

Worst case construction scenario: Road adjustment works and spoil handling works 
within the acoustic shed during all works periods 

Highest construction noise impacts:  

 Use of a rock breaker during the daytime period as part of the demolition works and; 

 Use of a road profiler during the night-time period as part of the road adjustment works 

NCA10 Most affected receivers: Residential receivers which front Lilyfield Road and which have 
line of sight to the works down Francis Street and James Street 

Worst case construction scenario: Minor impacts are predicted only during the night 
period 

NCA11 Most affected receivers: Residential receivers which adjoin the north side of City West 
Link between Norton Street and Henry Street 

Worst case construction scenario: Road adjustment works during the night-time period 

Highest construction noise impacts: Use of a road profiler during the night-time period 
as part of the road adjustment works 

NCA12 Most affected receivers: Residential receivers which adjoin the south side of City West 
Link between Norton Street and Henry Street 

Worst case construction scenario: Road adjustment works during the night-time period 

Highest construction noise impacts: Use of a road profiler during the night-time period 
as part of the road adjustment works 
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NCA  Location  

NCA13 Most affected receivers: Residential receivers which adjoin the Darley Road civil and 
tunnel site (C4) on Darley Road between Norton Street and Falls Street. The most noise 
affected receivers are located between Charles Street and Norton Street due to their 
proximity to the construction site 

Worst case construction scenario: Road adjustments works and spoil handling works 
within the acoustic shed during all works periods 

Highest construction noise impacts:  

 Use of a rock breaker during the daytime period as part of the demolition works and 

 Use of a road profiler during the night-time period as part of the road adjustment works 

NCA14 Most affected receivers: Residential receivers and the St Columba Primary School 
located on William Street to the south of the construction site that have line of sight to the 
construction site down Charles Street, North Street and James Street 

Worst case construction scenario: Minor impacts are predicted only during the night 
period 

 

Cumulative construction impacts  

Given that concurrent activities may occur within Darley Road civil and tunnel site (C4) during any 
period, it is likely that receivers would, occasionally, be subject to cumulative noise impacts from 
construction sites operating concurrently in the same area. Cumulative construction noise impacts 
may be apparent during the daytime period where cumulative impacts are predicted to result in minor 
NML exceedances of up to 10 dBA. 

Construction road traffic  

The assessment indicates that construction traffic is unlikely to result in a noticeable increase in LAeq 
noise levels at receivers along the proposed construction traffic routes (Darley Road and City West 
Link). It is also important to note that no local roads would be used by heavy vehicles during works. 

Management of construction impacts 

The assessment of construction impacts identified the following in-situ mitigation measures that 
should be included for this study area: 

 Increased site hoarding to height of four metres around the ancillary facility 

 Upgrading the acoustic shed performance 

 Limiting the total internal sound power level to 110 dBA within the acoustic shed. 

Ground-borne noise and vibration Impacts 

Ground-borne noise from tunnelling works associated with construction of the mainline tunnel 
alignment and access ramps is summarised in section 10.3.7. 

Based on the excavation of the access tunnel at this site, 10 residential receivers are predicted to 
exceed the night-time ground-borne NML for up to approximately 14 days. While most roadheader 
works are anticipated to progress at a consistent rate, there may be discrete locations which require a 
longer duration of tunnelling works due to site conditions. 

Up to five buildings in this area may be within the minimum vibration working distances should a large 
rock-breaker be used at the outer extents of the Darley Road works area. Around 74 receivers in the 
vicinity of the site would fall within the nominated minimum working distance for human comfort 
vibration should a large rock-breaker be used at the outer extents of the site. One heritage-listed item 
has been identified as having the potential to be within the minimum safe working distances should a 
large rock-breaker be used at the outer extents of the project footprint. 
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The following mitigation measures should be considered where feasible and reasonable: 

 Validation of predicted ground-borne noise levels (note that this may not be required where the 
ground-borne noise impacts would last less than three weeks at any one sensitive receiver and 
should be confirmed during detailed design) 

 Use of alternative method to de-couple load path/equipment that generates less vibration where 
feasible and reasonable 

 Notification letterbox drops to receivers in the area around the works location, detailing work 
activities, time periods over which these would occur, impacts and mitigation measures 

 Specific notifications provided to receivers where the ground-borne noise levels are predicted to 
exceed the night-time NMLs, providing additional information when relevant and more specific 
information than covered in general letterbox drops 

 Respite periods may be offered to the affected residents during works where vibration intensive 
plant levels are predicted to be operated within the safe working distance for human comfort for 
an extended period of time on any one day.  

The specific management strategy for addressing potential impacts associated with ground-borne 
noise outside of standard daytime construction hours would be documented in the OOHW protocol. 

10.3.3 Rozelle 

Description of works 

Rozelle civil and tunnel site (C5) 

This site would be mainly used to support:  

 Tunnelling of the Rozelle interchange and Iron Cove Link 

 Construction of one new intersection on City West Link  

 Construction of the cut-and-cover structure and entry and exit ramps that would connect the 
surface road network with the proposed future Western Harbour Tunnel and Beaches Link 

 Modifications to City West Link/The Crescent intersection to enable future use of this intersection 
by motorists moving between the surface road network and the proposed future Western Harbour 
Tunnel and Beaches Link 

 Upgrade and modification works to the surface road network including along City West Link, The 
Crescent and Victoria Road 

 Construction of the Rozelle motorway operations complex 

 Landscaping works, including construction of open space and pedestrian and cyclist facilities. 

The site would include temporary site offices, workshops and storage facilities, laydown areas, entry 
and exit points for construction traffic, a temporary substation, temporary ventilation for the tunnels, 
temporary water treatment plants and sediment ponds, workforce amenities and car parking. 

Roadheaders would be launched from this site to excavate the Rozelle interchange, the Iron Cove 
Link and the tunnels that would enable connections to the proposed future Western Harbour Tunnel 
and Beaches Link. Three acoustic sheds would be built on the site to minimise noise from out-of-
hours tunnelling and spoil handling.  

The Crescent civil site (C6) 

The Crescent civil site (C6) would be located between The Crescent and Rozelle Bay on land owned 
by Roads and Maritime. The site would be used to support the realignment of The Crescent including 
the construction of the new bridge over Whites Creek, widening and improvement works to Whites 
Creek, and construction of the drainage outfall and culvert that would direct flows through and from 
the Rozelle Rail Yards to Rozelle Bay. The site would be cleared and a hardstand and laydown area, 
site offices, workforce amenities and car parking established.  
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Victoria Road civil site (C7) 

The Victoria Road civil site (C7) would be located on the western side of Victoria Road between Quirk 
Street and Lilyfield Road on land currently occupied by commercial properties. The existing buildings 
and other structures on the site would be demolished to facilitate establishment of temporary site 
offices, a small laydown area, workforce amenities and car parking. A portion of this site would be 
occupied by operational road infrastructure during operation.  

Works schedule 

Subject to planning approval, construction activities at Rozelle would be undertaken according to the 
program shown in Table 10-37. 

Table 10-37 Indicative construction program and duration – Rozelle 

Works 2018 2019 2020 2021 2022 2023 

 Q Q Q Q Q Q 

 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 

Rozelle civil and tunnel site (C5) 

Site establishment and utility works                         

Traffic diversions and intersection 
works 

                        

Construction of cut-and-cover and 
tunnel portals 

                        

Tunnelling                          

Construction of motorway 
operational infrastructure 

                        

Civil and mechanical fitout                         

Site rehabilitation and landscaping                         

Demobilisation                          

Testing and commissioning                         

The Crescent civil site (C6) 

Site establishment and utility works                         

Surface road and intersection works                         

Whites Creek widening and 
improvement works 

                        

Drainage works including 
construction of the culvert below City 
West Link and upgrades to the 
drainage outfall to Rozelle Bay 

                        

Construction of Whites Creek Bridge 
and demolition of existing bridge 

                        

Rehabilitation and landscaping                         

Victoria Road civil site (C7) 

Site establishment                         

Support for the operation of the 
Rozelle civil and tunnel site 

                        

Site rehabilitation and landscaping                         
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Airborne noise 

The proposed construction activities, NMLs and sound power levels for the typical operation of 
construction equipment at the Rozelle site can be found in Appendix J (Technical working paper: 
Noise and vibration).  

A summary of the predicted noise levels (without additional mitigation) in each of the NCAs for the 
various work activities is also presented in Appendix J (Technical working paper: Noise and 
vibration). These results are split into residential, commercial and other sensitive receivers.  

The predicted noise levels presented in this report and Appendix J (Technical working paper: Noise 
and vibration) are representative of the worst case impacts where works are undertaken closest to 
each NCA. For most construction activities, it is expected that the construction noise levels would 
frequently be lower than predicted at the most-exposed receiver as the noise levels presented in this 
report are based on a realistic worst case assessment.  

The predicted noise levels presented in Table 10-39 and Appendix J (Technical working paper: 
Noise and vibration) are representative of the worst case impacts where works are undertaken closest 
to each NCA. For most construction activities, it is expected that the construction noise levels would 
frequently be lower than predicted at the most-exposed receiver as the noise levels presented in this 
report are based on a realistic worst case assessment. 

NMLs have been derived for the works at Rozelle based on the measured background noise levels 
provided in Appendix J (Technical working paper: Noise and vibration). These are outlined in 
Table 10-38. The NMLs for commercial receivers in all NCAs is 70 dBA. 
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Table 10-38 Residential NMLs for Rozelle 

NCA Receiver type Standard construction  

(RBL+10 dBA) 

Out of hours (RBL+5 dBA)
1 

Sleep 

disturbance 

screening 

(RBL+15 dBA) 
Daytime period Daytime period Evening period Night period 

NCA15 Residential 54 49 47 40 50 

NCA16 Residential 64 59 57 49 59 

NCA19 Residential 64 59 57 49 59 

NCA20 Residential 54 49 47 40 50 

NCA21 Residential 58 53 53 47 57 

NCA23 Residential 59 54 50 41 51 

NCA24 Residential 64 59 57 49 59 

NCA25 Residential 61 56 56 50 60 

NCA27 Residential 59 54 54 47 57 

NCA28 Residential 55 50 45 40 50 

NCA29 Residential 71 66 65 49 59 

NCA30 Residential 71 66 65 49 59 

Note 

1: Out of Hours construction hours includes both evening and night-time construction hours. Evening hours are 6.00 pm to 10.00 pm Monday to Sunday. Night-time hours are 10.00 pm to 7.00 am 
Monday to Friday and 10.00 pm to 8.00 am Saturday, Sunday and public holidays. 
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Table 10-39 Predicted airborne noise for Rozelle 

Component Activity 

Indicative 

duration 

(weeks) 

Proposed time 

of occurrence 

 

Predicted worst 

case LAeq15min level 

in each NCA (dBA) 
Sound 

power 

level 

(dBA) 

Sound 

pressure 

level at 10 

m (dBA) 

D
a
y

 

E
v

e
n

in
g

 

N
ig

h
t 

At least 

affected 

NCA 

At worst 

affected 

NCA 

Rozelle civil and tunnel site (C5) 

Site establishment Demolition of existing structures 8 Y N N 51 80 120 92 

Site clearing 4 Y N N 46 75 113 85 

Installation of environmental controls 4 Y N N 41 70 108 80 

Utility works 64 Y N N 50 79 117 89 

Establishment of construction facilities 16 Y N N 47 76 114 86 

Site drainage 16 Y N N 48 74 115 87 

Temporary road and 
intersection modification 

Pavement modifications 36 Y Y Y 47 68 116 88 

Pavement and infrastructure works 36 Y Y Y 44 65 113 85 

Onsite car parking 120 Y N N 30 36 71 43 

Workshop, deliveries, maintenance, and 
storage – laydown areas 

120 Y Y Y 34 61 104 76 

Tunnel shafts and declines 52 Y N N 45 76 114 86 

Onsite truck movements 120 Y Y Y 37 52 102 74 

Spoil handling above ground within 
acoustic shed Rozelle – New M5 via M4-
M5 Link 

120 Y Y Y 36 61 97 69 

Spoil handling above ground within 
acoustic shed Rozelle – Anzac Bridge to 
M4 East via M4-M5 Link and City West 
Link 

120 Y Y Y 39 54 97 69 
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Component Activity 

Indicative 

duration 

(weeks) 

Proposed time 

of occurrence 

 

Predicted worst 

case LAeq15min level 

in each NCA (dBA) 
Sound 

power 

level 

(dBA) 

Sound 

pressure 

level at 10 

m (dBA) 

D
a
y

 

E
v

e
n

in
g

 

N
ig

h
t 

At least 

affected 

NCA 

At worst 

affected 

NCA 

Spoil handling above ground within 
acoustic shed Rozelle – Western Harbour 
Tunnel  

120 Y Y Y 36 61 97 69 

Tunnelling supporting activities 120 Y Y Y 31 39 82 54 

Civil and mechanical fitout Ventilation building installation 84 Y N N 46 73 115 87 

Ventilation building installation and tunnel 
– concrete works  

84 Y N N 37 64 106 78 

Site rehabilitation Site rehabilitation and landscaping 60 Y N N 37 66 104 76 

The Crescent civil site (C6) 

Site establishment Site clearing 2 Y N N 43 67 113 85 

Installation of environmental controls 2 Y N N 38 62 108 80 

Establishment of construction facilities  2 Y N N 44 68 114 86 

General site operations Workshop, deliveries, maintenance, and 
storage – laydown areas 

192 Y Y Y 34 58 104 76 

Victoria Road civil site (C7) 

Site establishment Demolition of existing structures 4 Y N N 42 90 120 92 

Utility works 26 Y N N 39 87 117 89 

Site clearing 1 Y N N 35 83 113 85 

Installation of environmental controls 1 Y N N 30 78 108 80 

General construction activities (outside construction ancillary facilities) 

Civil works – CWL, Victoria 
Road and The Crescent road 
upgrades including cut-and-

Pilling works 192 Y N N 40 78 113 85 

Earthworks and drainage works 192 Y N N 45 86 116 88 
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Component Activity 

Indicative 

duration 

(weeks) 

Proposed time 

of occurrence 

 

Predicted worst 

case LAeq15min level 

in each NCA (dBA) 
Sound 

power 

level 

(dBA) 

Sound 

pressure 

level at 10 

m (dBA) 

D
a
y

 

E
v

e
n

in
g

 

N
ig

h
t 

At least 

affected 

NCA 

At worst 

affected 

NCA 

cover/dive structures and 
approach roads 

Bridge works 192 Y Y Y 39 66 111 83 

Concrete works 192 Y Y Y 34 76 106 78 

Road works and utility works 192 Y Y Y 44 83 113 85 
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The highest noise levels and greatest impacts are associated with activities that utilise noise intensive 
plant items, including:  

 Diamond/concrete saws 

 Excavators with breaker. 

Short duration works (up to four weeks) which are required within this study area consist of: 

 Demolition of existing structures 

 Site clearing 

 Installation of environmental controls 

 Establishment of construction facilities and site remediation. 

During standard daytime construction hours, the highest impacts (greater than 20 dBA exceedance of 
NMLs) associated with short term works are generally predicted to be at receivers immediately 
adjacent to construction sites during the use of noise intensive plant items such as concrete saws.  

Works undertaken outside of standard construction hours have the potential for greater noise impacts 
(greater than 20 dBA exceedance of NMLs) throughout the study area, especially during the most 
sensitive night-time period. This is due to more stringent NMLs during these periods than during the 
daytime. Impacts during this period are likely to extend beyond receivers immediately adjacent to the 
construction sites. 

Long term construction works (up to 192 weeks) required within this study area consists of: 

 Utility works 

 Establishment of construction facilities and drainage works 

 Temporary road and intersection modifications 

 Tunnelling activities, including spoil handling and supporting activities  

 Civil and mechanical works including earthworks, road works, and ventilation facility works  

 General operations associated with construction ancillary facilities. 

During standard daytime construction hours, the highest impacts (greater than 20 dBA exceedance of 
NMLs) associated with long term works are generally predicted to be at receivers which are 
immediately adjacent to the construction sites during the operation of high noise construction plant 
such as graders and dozers.  

During works outside of standard construction hours, the highest impacts (greater than 20 dBA 
exceedance of NMLs) associated with long term works are generally predicted to be at receivers 
which are immediately adjacent to the construction sites. The highest NML exceedances predicted for 
long-term works outside of standard construction hours are representative of the operation of high 
noise construction plant such as graders and dozers in close proximity to sensitive receivers. 

While construction works at long term construction sites would be undertaken over a relatively longer 
percentage of the overall project duration, the noisy construction plant responsible for the worst case 
construction noise impacts would not be in continuous operation, nor would the works be undertaken 
in the same area for the full duration of the construction project. During periods where the noisy 
construction plant is either not in operation, or is not located immediately adjacent a sensitive 
receiver, the construction noise levels are anticipated to be significantly lower than the worst case 
predictions. 

Highly noise affected residential receivers 

The ICNG considers residential receivers that are subject to predicted noise levels of 75 dBA or 
greater to be highly noise affected. The number of highly noise affected receivers in the study area 
has been determined and is summarised in Table 10-40. The table shows the number of residential 
receivers separated by works activity. 
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Table 10-40 Predicted number of highly noise affected residential receivers by works 

Activity Period 

Day Eve Night 

Rozelle civil and tunnel site (C5) 

Demolition of existing structures 20 - - 

Site clearing 1 - - 

Installation of environmental controls  - - - 

Utility works 29 - - 

Establishment of construction facilities 3 - - 

Site drainage - - - 

Pavement modifications - - - 

Pavement and infrastructure works - - - 

General worksite and car parking - - - 

Workshop, deliveries, laydown areas - - - 

Tunnel shafts and declines 3 - - 

Onsite truck movements - - - 

Spoil handling above ground within acoustic shed Rozelle – New M5 to 
CWL - - - 

Spoil handling above ground within acoustic shed Rozelle AB to M4 to 
M5 Link - - - 

Spoil handling above ground within acoustic shed Rozelle Western 
Harbour Tunnel - - - 

Tunnelling supporting activities - - - 

Ventilation building installation - - - 

Ventilation building installation and tunnel – concrete works  - - - 

Site rehabilitation and landscaping - - - 

The Crescent civil site (C6) 

Site clearing  - - - 

Installation of environmental controls  - - - 

Establishment of construction facilities  - - - 

Workshop, deliveries, maintenance and storage laydown area  - - - 

Victoria Road civil site (C7) 

Demolition of existing structures 20 - - 

Utility works 13   

Site clearing 6 - - 

Installation of environmental controls 5 - - 

General construction activities 

Piling and general  1 - - 

Earthworks, drainage and general utility works  24 - - 

Bridge works  - - - 

Concrete works  1 1 1 
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Activity Period 

Day Eve Night 

Road works and utility works 11 11 11 

Rozelle cumulative assessment 

Cumulative assessment - - - 

The above table shows that receivers are predicted to be highly noise affected during certain works 
activities. The highest numbers are apparent during: 

 Demolition of existing structures, where 40 receivers are predicted to be highly noise affected 

 Utility works, where 29 receivers predicted to be highly noise affected 

 Earthworks general and drainage, where 24 receivers are predicted to be highly noise affected. 

Eleven highly noise affected receivers are predicted due road works and utility works, which would be 
required both during and outside standard daytime construction hours to avoid potential traffic 
impacts.  

The locations of the highly noise affected residential receivers, from all works and in any time period, 
are shown in red in Figure 10-17. 
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The most affected receivers are typically dwellings which surround and have direct line of sight to the 
various works locations. Worst case noise impacts, however, would only occur when high noise 
generating works are being carried out immediately adjacent to these residential receivers.  

Other sensitive receivers  

Other sensitive receivers, such as educational facilities, hospitals and childcare centres, which are 
potentially affected by construction works have been assessed against the various criteria detailed in 
section 10.1.3. 

The predicted NML exceedances for other sensitive receivers are summarised in Table 10-41. The 
assessment provides further context to the predicted worst case levels presented in Table 10-39 as it 
presents the number of receivers predicted to experience exceedances of the NMLs, summarised in 
bands of 10 dBA, and separated by receiver type. 

Table 10-41 Overview of sensitive receiver NML exceedances  

Activity Number of other sensitive receivers exceeding NMLs 

Education Medical Place of 

Worship 

Childcare Remaining
1
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 d
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 d
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d

B
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>
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 d
B

A
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10

 d
B

A
 

11
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0 
d

B
A

 

>
20

 d
B

A
 

Rozelle civil and tunnel site (C5) 

Demolition of existing structures 1 - - - - - 1 - - 2 - - 1 - - 

Site clearing - - - - - - - - - - - - 1 - - 

Installation of environmental controls  - - - - - - - - - - - - - - - 

Utility works 1 - - - - - 1 - - 1 - - 1 - - 

Establishment of construction 
facilities 

- - - - - - - - - - - - 1 - - 

Site drainage - - - - - - - - - - - - 1 - - 

Pavement modifications - - - - - - - - - - - - - - - 

Pavement and infrastructure works - - - - - - - - - - - - - - - 

On site car parking - - - - - - - - - - - - - - - 

Workshop, deliveries, laydown areas - - - - - - - - - - - - - - - 

Tunnel shafts and declines - - - - - - - - - - - - - - - 

Onsite truck movements - - - - - - - - - - - - - - - 

Spoil handling above ground within 
acoustic shed Rozelle – New M5 via 
M4-M5 Link 

- - - - - - - - - - - - - - - 

Spoil handling above ground within 
acoustic shed Rozelle – Anzac 
Bridge to M4 East via M4-M5 Link 
and City West Link 

- - - - - - - - - - - - - - - 

Spoil handling above ground within 
acoustic shed Rozelle – Western 
Harbour Tunnel 

- - - - - - - - - - - - - - - 

Tunnelling supporting activities - - - - - - - - - - - - - - - 

Ventilation building installation - - - - - - - - - - - - - - - 

Ventilation building installation and - - - - - - - - - - - - - - - 
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Activity Number of other sensitive receivers exceeding NMLs 

Education Medical Place of 

Worship 

Childcare Remaining
1
 

1-
10

 d
B

A
 

11
-2

0 
d

B
A

 

>
20

 d
B

A
 

1-
10

 d
B

A
 

11
-2

0 
d

B
A

 

>
20

 d
B

A
 

1-
10

 d
B

A
 

11
-2

0 
d

B
A

 

>
20
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B

A
 

1-
10

 d
B

A
 

11
-2

0 
d

B
A

 

>
20

 d
B

A
 

1-
10

 d
B

A
 

11
-2

0 
d

B
A

 

>
20

 d
B

A
 

tunnel – concrete works  

Site rehabilitation and landscaping - - - - - - - - - - - - - - - 

The Crescent civil site (C6) 

Site clearing  1 - - - - - - - - - - - - - - 

Installation of environmental controls  1 - - - - - - - - - - - - - - 

Establishment of construction 
facilities  

1 - - - - - - - - - - - - - - 

Workshop, deliveries, maintenance 
and storage laydown area  

- - - - - - - - - - - - - - - 

Victoria Road civil site (C7) 

Demolition of existing structures - - - - - - - - - - 1 - - - - 

Utility works - - - - - - - - - 1 - - - - - 

Site clearing - - - - - - - - - 1 - - - - - 

Installation of environmental controls - - - - - - - - - 1 - - - - - 

General construction activities  

Piling works  - - - - - - - - - 1 - - - - - 

Earthworks and drainage works - - - - - - 1 - - - 1 - - - - 

Bridge works  - - - - - - - - - 1 - - - - - 

Concrete works  - - - - - - - - - 1 - - - - - 

Road works and utility works - - - - - - 1 - - - - 1 - - - 

Rozelle cumulative assessment  

Cumulative assessment - - - - - - - - - - - - - - - 

Note: 

1: The ‘Remaining’ category includes public buildings, libraries, cafés/bars, etc. 

The above table shows that: 

 Other sensitive receivers in this precinct are generally predicted be subject to relatively minor 
noise impacts during the daytime. Receivers in the education, medical and remaining categories 
would not be subject to any NML exceedances 

 One ‘other sensitive receiver’ in this area would be subject to worst case exceedances of 11 to 20 
dBA above NML during the higher noise generating activities. This receiver is a childcare centre 
at 5 Quirk Street, Rozelle (located within NCA25). This same receiver would also be subject to 
worst case exceedances of >20 dBA above NML during the higher noise generating activities. 

The recommended ‘standard’ and ‘additional’ noise mitigation as discussed in section 10.1.8 along 
with recommended specific site mitigation measures would be implemented to mitigate NML 
exceedances at other sensitive receivers. 

NCA summary 

Table 10-42 provides a summary of the key activities within each NCA affected by activities in the 
Darley Road works area. 
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Table 10-42 Location summary of construction impacts – Rozelle 

NCA  Location  

NCA15 Most affected receivers: residential receivers located to the south of City West Link 
between Starling Street and Russell Street 

Worst case construction scenario: Roadworks and utility works and site establishment 
works within the Rozelle civil and tunnel site (C5) during all works periods 

Highest construction noise impacts: Use of a number of noise intensive items of plant 
during the night-time period as part of road works 

NCA16 Most affected receivers: Residential receivers which situated to the north of Lilyfield Road 
between Grove Street and Lamb Street 

Worst case construction scenario: Roadworks and utility works and site establishment 
works within the Rozelle civil and tunnel site (C5) during all works periods 

Highest construction noise impacts: Use of a number of noise intensive items of plant 
during the night-time period as part of road works 

NCA17 All receivers within this NCA are predicted to comply with the construction NMLs for all 
construction scenarios during all works periods 

NCA18 All receivers within this NCA are predicted to comply with the construction NMLs for all 
construction scenarios during all works periods 

NCA19 Most affected receivers: Residential receivers which are situated to the north of Lilyfield 
Road between Lamb Street and Foucart Street 

Worst case construction scenario: Roadworks and utility works, site establishment works 
and spoil handling activities within the Rozelle civil and tunnel site (C5) during out of hours 
works periods 

Highest construction noise impacts: Use of a number of noise intensive items of plant 
during the night-time period as part of road works 

NCA20 Most affected receivers: Residential receivers which are situated near Brenan Street 
between Starling Street and Railway Parade 

Worst case construction scenario: Roadworks and utility works, and activities within the 
Rozelle civil and tunnel site (C5) during out of hours works periods 

Highest construction noise impacts: Use of a number of noise intensive items of plant 
during the night-time period as part of road works 

NCA21 Most affected receivers: Residential receivers which are situated near Railway Parade 
and Bayview Crescent 

Worst case construction scenario: Roadworks and utility works and activities within the 
Rozelle civil and tunnel site (C5) and The Crescent civil site (6) during all works periods 

Highest construction noise impacts: Use of a number of noise intensive items of plant 
during the night-time period as part of road works 

NCA22 All receivers within this NCA are predicted to comply with the construction NMLs for all 
construction scenarios during all works periods 

NCA23 Most affected receivers: Residential receivers and an educational facility which are 
situated near The Crescent and Johnston Street intersection 

Worst case construction scenario: Roadworks and utility works and activities within The 
Crescent civil site (6) during all works periods. 

Highest construction noise impacts: Use of a number of noise intensive items of plant 
during the night-time period as part of road works 



 

WestConnex M4-M5 Link 10-97 
Roads and Maritime Services 
Environmental Impact Statement 

NCA  Location  

NCA24 Most affected receivers: Residential receivers which are situated to the north of Lilyfield 
Road between Foucart Street and Gordon Street 

Worst case construction scenario: Roadworks and utility works, site establishment works 
and spoil handling activities within the Rozelle civil and tunnel site (C5) during all works 
periods 

Highest construction noise impacts: Use of a concrete saw during the night-time period 
as part of pavement and infrastructure works 

NCA25 Most affected receivers: Residential receivers which are situated near Lilyfield Road 
between Gordon Street and Victoria Road 

Worst case construction scenario: Roadworks and utility works, site establishment works 
and spoil handling activities within the Rozelle civil and tunnel site (C5) and the Victoria 
Road civil site (C7) during all works periods. 

Highest construction noise impacts: 

 Use of a rock breaker during the daytime period as part of the demolition works and 

 Use of a number of noise intensive items of plant during the night-time period as part of 
road works 

NCA26 Most affected receivers: Commercial receivers situated along James Craig Drive 

Worst case construction scenario: Roadworks and utility works during the daytime 
period 

Highest construction noise impacts: Use of a number of noise intensive items of plant 
during the night-time period as part of road works 

NCA27 Most affected receivers: Residential receivers which front Rozelle Bay between Alexandra 
Road and Glebe Point Road 

Worst case construction scenario: Roadworks and utility works during all work periods  

Highest construction noise impacts: Use of a number of noise intensive items of plant 
during the night-time period as part of road works 

NCA28 Most affected receivers: Residential receivers which front Rozelle Bay and Anzac Bridge 

Worst case construction scenario: Roadworks and utility works during all work periods 

Highest construction noise impacts: Use of a number of noise intensive items of plant 
during the night-time period as part of road works 

NCA29 Most affected receivers: Residential receivers which are situated near Victoria Road 
between Robert Street and Evans Street 

Worst case construction scenario: Roadworks and utility works and site establishment 
works located at the Victoria Road civil site (C7) during all works periods 

Highest construction noise impacts:  

 Use of a rock breaker during the daytime period as part of the demolition works and 

 Use of a number of noise intensive items of plant during the night-time period as part of 
road works 
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NCA  Location  

NCA30 Most affected receivers: Residential receivers which are situated near Victoria Road 
between Darling Street and Evans Street 

Worst case construction scenario: Roadworks and utility works and site establishment 
works located at the Victoria Road civil site (C7) during all works periods 

Highest construction noise impacts:  

 Use of a rock breaker during the daytime period as part of the demolition works and 

 Use of a number of noise intensive items of plant during the night-time period as part of 
road works 

 

Cumulative construction impacts  

Given that several tunnelling works activities may operate simultaneously during any period, it is likely 
that receivers would, occasionally, be subject to cumulative noise impacts from works activities 
operating concurrently in the same area (associated with both M4-M5 Link and the proposed future 
Western Harbour Tunnel). Cumulative construction noise impacts may be apparent during out of 
hour’s works periods where cumulative impacts are predicted to result in NML exceedances of up to 
20 dBA during the night-time period. 

Consecutive construction impacts  

The Rozelle study area would likely be subject to construction impacts from works associated with 
other infrastructure projects, including the approved and currently under construction CBD and South 
East Light Rail (CSELR) Rozelle maintenance depot. This combination of these projects may result in 
receivers being exposed to extended construction noise impacts, which may occur consecutively.  

The short-term noise intensive works are generally associated with discrete activities which occur 
over a number of days or weeks in moving locations rather than throughout the entire project at fixed 
locations. Therefore, the focus of assessing consecutive impacts is to identify works activities which 
repeat (or are similar to other activities) over extended periods. The longer-term impacts associated 
with construction ancillary facility activity may continue between separate projects in the area and 
may appear to be of a similar nature to the community. 

The receivers most likely to be affected by consecutive construction impacts are: 

 Receivers adjoining Lilyfield Road between Justin Street and Ryan Street (NCA16 and NCA19) 

 Receivers adjoining Brenan Street between Starling Street and White Street (NCA15). 

In situations where consecutive long term construction noise impacts occur, at-receiver noise 
mitigation may be considered where feasible and reasonable, once options for at source noise 
mitigation and management measures have been exhausted. The requirement for this should be 
evaluated in consultation with Roads and Maritime and the community during detailed design, and 
should be considered when preparing the site specific CNVIS for this area. 

Construction road traffic  

The assessment indicates that construction traffic is unlikely to result in a noticeable increase in LAeq 
noise levels at receivers along the proposed construction traffic routes (City West Link, Victoria Road 
and The Crescent).  

Management of construction impacts 

The assessment of construction impacts identified the following in-situ mitigation measures that 

should be included for this study area: 

 Increasing site hoarding to height of four metres along the boundary with Lilyfield Road and on 
the eastern side of The Crescent at Annandale  

 Upgrading the acoustic shed performance. 
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Ground-borne noise and vibration impacts 

Ground-borne noise from tunnelling works associated with construction of the mainline tunnel 
alignment and access ramps is summarised in section 10.3.7. 

Based on the excavation of the ventilation tunnels at this site, 63 residential receivers are predicted to 
exceed the night-time ground-borne NML for up to a maximum of approximately 16 days for each 
roadheader. While most roadheader works would be anticipated to progress at a consistent rate, 
there may be discreet locations which require a longer duration of tunnelling works due to site 
conditions. 

In the Rozelle area, there are several ventilation tunnels, mainline tunnels and access ramps which 
may be under construction simultaneously and/or consecutively. During simultaneous construction, 
ground-borne noise levels would be dominated by the closest roadheader to the receiver, however, 
where multiple roadheaders are operating at a similar distance from the receiver this may result in 
ground-borne noise impacts marginally higher than the predicted noise levels. Consecutive 
construction with roadheaders would not increase the level of ground-borne noise but may increase 
the duration of impacts at any one receiver. Detailed scheduling of roadheader works would be 
determined during detailed design. 

Up to 124 buildings in this area may be within the minimum vibration working distances should a large 
rock-breaker be used at the outer extents of the project footprint. Around 345 receivers in the vicinity 
of this works location would fall within the nominated minimum working distance for human comfort 
vibration should a large rock-breaker be used at the outer extents of the works location. Nineteen 
heritage-listed items have been identified as having the potential to be within the minimum safe 
working distances should a large rock-breaker be used at the outer extents of the project footprint. 

The following mitigation measures would be considered and implemented where feasible and 
reasonable: 

 Validation of predicted ground-borne noise levels (note that this may not be required where the 
ground-borne noise impacts would last less than three weeks at any one sensitive receiver and 
would be confirmed during detailed design) 

 Notification letterbox drops to receivers in the area around the works locations, detailing work 
activities, time periods over which these would occur, impacts and mitigation measures 

 Specific notifications provided to receivers where the ground-borne noise levels are predicted to 
exceed the night-time NML, providing additional information when relevant and more specific 
information than covered in general letterbox drops 

 Validation of predicted vibration levels at the nearest receiver buildings to the vibration intensive 
works 

 Use of alternative method to de-couple load path/equipment that generates less vibration where 
feasible and reasonable 

 Notification letterbox drops to receivers in the area around the works locations, detailing work 
activities, time periods over which these would occur, impacts and mitigation measures 

 Respite periods may be offered to affected residents during works where vibration intensive plant 
levels are predicted to be operated within the safe working distance for human comfort for an 
extended period of time on any one day.  

The specific management strategy for addressing potential impacts associated with ground-borne 
noise outside of standard daytime construction hours would be documented in the OOHW protocol. 

10.3.4 Iron Cove 

Description of works 

The Iron Cove Link civil site (C8) would be located on Victoria Road, east of Iron Cove Bridge, 
between Byrnes Street and Springside Street. The site would support the construction of the Iron 
Cove Link tunnel connection and would include the following elements: 

 Temporary site offices 
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 Workshop and storage facilities 

 Laydown area 

 Temporary and permanent substations 

 Water treatment plant (temporary) 

 Car parking  

 Construction of twin tunnel declines 

 Construction of ventilation facilities (supply and exhaust) 

 Demolition of acquisition properties along Victoria Road. 

Heavy vehicle access to the site would be directly onto Victoria Road. Heavy vehicles would turn left 
after exiting the site and head west over Iron Cove Bridge. All tunnel spoil from the Iron Cove Link 
would be loaded via the Rozelle civil and tunnel site. Construction activities would change the 
configuration of streets which currently access Victoria Road between Byrnes Street and Springside 
Street.  

Works schedule 

Subject to planning approval, construction activities at the Iron Cove Link civil site would be 
undertaken according to the program shown in Table 10-31. 

Table 10-43 Indicative construction program and duration – Iron Cove Link 

 2018 2019 2020 2021 2022 2023 

Activity Q Q Q Q Q Q 

 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 

Site establishment and utility 
works 

                        

Traffic diversions and 
intersection works  

                        

Construction of cut-and-cover 
and tunnel portals 

                        

Construction of motorway 
operational infrastructure 

                        

Site rehabilitation and 
landscaping 

                        

Testing and commissioning                         

 

Airborne noise 

The proposed construction activities, NMLs and sound power levels for the typical operation of 
construction equipment at the Darley Road site can be found in Appendix J (Technical working 
paper: Noise and vibration).  

A summary of the predicted noise levels (without additional mitigation) in each of the NCAs for the 
various work activities is also presented in Appendix J (Technical working paper: Noise and 
vibration). These results are split into residential, commercial and other sensitive receivers.  

The predicted noise levels presented in this report and Appendix J (Technical working paper: Noise 
and vibration) are representative of the worst case impacts where works are undertaken closest to 
each NCA. For most construction activities, it is expected that the construction noise levels would 
frequently be lower than predicted at the most-exposed receiver as the noise levels presented in this 
report are based on a realistic worst case assessment. 
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The predicted noise levels presented in Table 10-45 and Appendix J (Technical working paper: 
Noise and vibration) are representative of the worst case impacts where works are undertaken closest 
to each NCA. For most construction activities, it is expected that the construction noise levels would 
frequently be lower than predicted at the most-exposed receiver as the noise levels presented in this 
report are based on a realistic worst case assessment. 

Noise management levels (NML) have been derived for the works at Haberfield based on the 
measured background noise levels provided in Appendix J (Technical working paper: Noise and 
vibration). These are outlined in Table 10-44. The NMLs for commercial receivers in all NCAs is 70 
dBA. 
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Table 10-44 Residential NMLs for Iron Cove 

NCA Receiver type Standard construction  

(RBL+10 dBA) 

Out of hours (RBL+5 dBA)
1 

Sleep disturbance 

screening (RBL+15 

dBA) Daytime period Daytime period Evening period Night period 

NCA30 Residential 71 66 65 49 59 

NCA31 Residential 73 68 63 48 58 

NCA32 Residential 73 68 63 48 58 

NCA33 Residential 54 49 45 36 46 

NCA34 Residential 75 70 65 51 61 

NCA35 Residential 75 70 65 51 61 

NCA36 Residential 54 49 45 36 46 

NCA38 Residential 55 50 45 40 50 

Note 

1: Out of hours construction hours includes both evening and night-time construction hours. Evening hours are 6.00 pm to 10.00 pm Monday to Sunday. Night-time hours are 10.00 pm to 7.00 am 
Monday to Friday and 10.00 pm to 8.00 am Saturday, Sunday and public holidays. 
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Table 10-45 Predicted airborne noise for Iron Cove 

Component Activity 

Indicative 

duration 

(weeks) 

Proposed time of 

occurrence 

 

Predicted worst case 

LAeq15min level in each 

NCA (dBA) Sound 

power 

level 

(dBA) 

Sound 

pressure 

level at 10 

m (dBA) 

D
a
y

 

E
v
e
n

in
g

 

N
ig

h
t 

At least 

affected 

NCA 

At worst 

affected 

NCA 

Site establishment Demolition of existing buildings 24 Y N N 56 91 122 94 

Site clearing  1 Y N N 47 82 113 85 

Installation of environmental controls  1 Y N N 42 77 108 80 

Utility works 104 Y Y Y 51 86 117 89 

Pavement and infrastructure works  2 Y Y Y 50 85 116 88 

Establishment of construction 1 Y N N 48 83 114 86 

General site 
operations 

Onsite car parking 144 Y N N 30 66 97 69 

Workshop, deliveries, maintenance, 
and storage  

144 Y N N 38 73 104 76 

Supporting infrastructure  144 Y Y Y <30 52 82 54 

Construction Pilling 84 Y N N 46 75 113 85 

Earthworks general and drainage 84 Y N N 49 84 116 88 

Concrete works 84 Y Y Y 48 80 111 83 

Roadworks 104 Y Y Y 50 82 113 85 

Ventilation facilities and substation 144 Y N N 37 71 107 79 

Site rehabilitation 
and landscaping 

Site rehabilitation and landscaping 
12 Y N N 38 73 104 76 
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The highest noise levels and greatest impacts are associated with activities that utilise noise intensive 
plant items, including:  

 Diamond/concrete saws 

 Excavators with breaker. 

Short duration works (up to two weeks) which are required within this study area consist of: 

 Site clearing 

 Installation of environmental controls 

 Pavement and infrastructure works 

 Establishment of construction facilities. 

During standard daytime construction hours, the highest impacts (greater than 20 dBA exceedance of 
NMLs) associated with short term works are generally predicted to be at receivers immediately 
adjacent to construction sites during the use of noise intensive plant items such as concrete saws.  

Works undertaken outside of standard construction hours have the potential for greater noise impacts 
(greater than 20 dBA exceedance of NMLs) throughout the study area, especially during the most 
sensitive night-time period. This is due to more stringent NMLs during these periods than during the 
daytime. Impacts during this period are likely to extend beyond receivers immediately adjacent the 
works areas. 

Long term construction works (up to 144 weeks) required within this study area consist of: 

 Demolition of existing buildings 

 Utility works 

 General construction ancillary facility operations including car parking, deliveries, and supporting 
works 

 Civil works including earthworks, bridge works, and road works  

 Site rehabilitation. 

During standard daytime construction hours, the highest impacts (greater than 20 dBA exceedance of 
NMLs) associated with long term works are generally predicted to be at receivers which are 
immediately adjacent to the construction sites during the operation of high noise construction plant 
such as concrete saws, rock breakers, and dozers.  

During works outside of standard construction hours, the highest impacts (greater than 20 dBA 
exceedance of NMLs) associated with long term works are generally predicted to be at receivers 
which are immediately adjacent to the construction sites. The highest NML exceedances predicted for 
long-term works outside of standard construction hours are representative of the operation of high 
noise construction plant such as concrete saws in close proximity to sensitive receivers. 

While construction works at long term construction sites would be undertaken over a relatively longer 
percentage of the overall project duration, the noisy construction plant responsible for the worst case 
construction noise impacts would not be in continuous operation, nor would the works be undertaken 
in the same area for the full duration of the construction project. During periods where the noisy 
construction plant is either not in operation, or is not located immediately adjacent a sensitive 
receiver, the construction noise levels are anticipated to be significantly lower than the worst case 
predictions. Table 10-48 provides a summary of the general locations of impacts associated works. 

Highly noise affected residential receivers 

The ICNG considers residential receivers that are subject to predicted noise levels of 75 dBA or 
greater to be highly noise affected. The number of highly noise affected receivers in the study area 
has been determined and is summarised in Table 10-46. The table shows the number of residential 
receivers separated by works activity. 
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Table 10-46 Predicted number of highly noise affected residential receivers by works 

Activity Period 

Day Eve Night 

Demolition of existing buildings 53 - - 

Site Clearing  8 - - 

Installation of environmental controls 2 - - 

Utility works 17 17 17 

Pavement and infrastructure works  14 14 14 

Establishment of construction facilities  10 - - 

On site car parking  - - - 

Worksite delivers maintenance and storage  - - - 

Supporting infrastructure - - - 

Pilling 4 - - 

Earthworks general and drainage 22 - - 

Concrete works  8 8 8 

Roadworks  22 22 22 

Ventilation facility and substation - - - 

Site rehabilitation  - - - 

Cumulative works scenario  - - - 

The location of the highly noise affected residential receivers, from all works and in any time period, 
are shown in red in Figure 10-18. 
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The most affected receivers are typically dwellings which have direct line of sight to the various works 
locations. Highly noise affected residential receivers are predicted outside standard daytime 
construction hours associated with utility works, pavement and infrastructure works and roadworks. 
These activities would be required outside standard daytime construction hours to avoid potential 
traffic impacts. Worst case noise levels, however, would only be expected to be apparent when high 
noise generating works are being carried out immediately adjacent to these residential receivers. 
These activities would not be expected to occur continuously over the entire durations indicated.  

Other sensitive receivers  

Other sensitive receivers, such as educational facilities, hospitals and childcare centres, which are 
potentially affected by construction works have been assessed against the various criteria detailed in 
section 10.1.3. 

The predicted NML exceedances for other sensitive receivers are summarised in Table 10-47. The 
assessment provides further context to the predicted worst case noise levels presented in as it 
presents the number of and type of receivers predicted to experience exceedances of the NMLs, 
summarised in bands of 10 dBA. 

Table 10-47 Overview of sensitive receiver NML exceedances  

Activity Number of other sensitive receivers exceeding NMLs 

Education Medical Place of 

Worship 

Childcare Outdoor 

Recreational  

1
-1

0
 d

B
A

 

1
1
-2

0
 d

B
A

 

>
2
0
 d

B
A

 

1
-1

0
 d

B
A

 

1
1
-2

0
 d

B
A

 

>
2
0
 d

B
A

 

1
-1

0
 d

B
A

 

1
1
-2

0
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B
A

 

>
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0
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B
A

 

1
-1

0
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B
A

 

1
1
-2

0
 d

B
A

 

>
2
0
 d

B
A

 

1
-1

0
 d

B
A

 

1
1
-2

0
 d

B
A

 

>
2
0
 d

B
A

 

Demolition of existing buildings 2 - - - - - 1 - - 5 - - 1 1 - 

Site clearing  - - - - - - - - - 1 - - 1 - - 

Installation of environmental 
controls - - - - - - - - - - - - 1 - - 

Utility works  1 - - - - - - - - 2 - - - 1 - 

Pavement and infrastructure 
works  1 - - - - - - - - 2 - - - 1 - 

Establishment of construction 
facilities  1 - - - - - - - - 1 - - - 1 - 

On site car parking  - - - - - - - - - - - - - - - 

Worksite delivers maintenance 
and storage  - - - - - - - - - - - - - - - 

Supporting infrastructure - - - - - - - - - - - - - - - 

Pilling - - - - - - - - - - - - - - - 

Earthworks general and 
drainage 1 - - - - - - - - 2 - - 1 1 - 

Concrete works  - - - - - - - - - - - - - 2 - 

Roadworks  - 1 - - - - 1 - - - - - - 2 - 

Ventilation station and 
substation - - - - - - - - - - - - - - - 

Site rehabilitation  - - - - - - - - - - - - 1 - - 

Cumulative works scenario  - - - - - - - - - - - - - - - 

The above table shows the following: 

 Other sensitive receivers are generally predicted to be subject to relatively minor noise impacts 
during the daytime with no exceedances of greater than 20 dBA 
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 One educational facility in this area would be subject to worst case exceedances of 11 to 20 dBA 
above NML during the higher noise generating activities. This receiver is Rozelle Public School, 
located at 663 Darling Street, Rozelle (within NCA31). 

The recommended ‘standard’ and ‘additional’ noise mitigation as discussed in section 10.1.8, along 
with recommended specific site mitigation measures would be implemented to mitigate NML 
exceedances at other sensitive receivers. 

NCA summary 

Table 10-48 provides a summary of the key activities within each NCA affected by activities in the 
Darley Road works area. 

 
Table 10-48 Location summary of construction impacts – Iron Cove 

NCA  Location  

NCA30 Most affected receivers: Residential receivers which front Victoria Road and Darling 
Street 

Worst case construction scenario: Receivers within this NCA are generally predicted 
to comply with the construction NMLs for all construction scenarios during all works 
periods with the exception of minor exceedances during roadworks, utility works, and 
pavement and infrastructure works activities 

Highest construction noise impacts: Use of a number of noise intensive items of 
plant during the night-time period 

NCA31 Most affected receivers: Residential, commercial and educational receivers fronting 
front Victoria Road, Darling Street, and Merton Street 

Worst case construction scenario: Roadworks, utility works and pavement and 
infrastructure works during all works periods 

Highest construction noise impacts: Use of a number of noise intensive items of 
plant during the night-time period 

NCA32 Most affected receivers: Residential and commercial receivers that front Victoria Road 
and Waterloo Street 

Worst case construction scenario: Roadworks, utility works and pavement and 
infrastructure works during all works periods 

Highest construction noise impacts: Use of a number of noise intensive items of 
plant during the night-time period 

NCA33 Most affected receivers: Residential receivers closest to Victoria Road 

Worst case construction scenario: Demolition of existing buildings during the 
daytime, roadworks, utility works and pavement and infrastructure works during out of 
hour’s works periods 

Highest construction noise impacts: Use of a number of noise intensive items of 
plant during the night-time period 

NCA34 Most affected receivers: Commercial receivers fronting Victoria Road and residential 
receivers on Terry Street and Wellington Street 

Worst case construction scenario:  

 For commercial receivers: demolition of existing buildings and earthworks during the 
daytime 

 For residential receivers: roadworks, utility works and pavement and infrastructure 
works during out of hours works periods 

Highest construction noise impacts: Use of a number of noise intensive items of 
plant during the night-time period 
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NCA  Location  

NCA35 Most affected receivers: Residential receivers fronting front Victoria Road and the 
construction site 

Worst case construction scenario: roadworks, utility works and pavement and 
infrastructure works during out of hour’s works periods 

Highest construction noise impacts: Use of a number of noise intensive items of 
plant during the night-time period 

NCA36 Most affected receivers: Residential receivers at the eastern end of Byrnes Street, 
Clubb Street, and Toelle Street that are closest to the construction site 

Worst case construction scenario:  

 Demolition of existing buildings during the daytime 

 Utility works and pavement and infrastructure works during out of hours works 
periods 

Highest construction noise impacts: Use of a number of noise intensive items of 
plant during the night-time period 

NCA38 Most affected receivers: residential receivers fronting the Parramatta River with line of 
sight to the construction site 

Worst case construction scenario: utility works and pavement and infrastructure 
works during out of hour’s works periods 

Highest construction noise impacts: Use of a number of noise intensive items of 
plant during the night-time period 

 

Cumulative construction impacts  

Given that several construction ancillary facility related activities may operate simultaneously during 
any period, it is likely that receivers would, occasionally, be subject to cumulative noise impacts from 
works activities operating concurrently in the same area. Cumulative construction noise impacts may 
be apparent during the standard daytime works period where cumulative impacts are predicted to 
result in NML exceedances of up to 20 dBA. 

Construction road traffic  

The assessment indicates that construction traffic is unlikely to result in a noticeable increase in LAeq 

noise levels at receivers along the proposed construction traffic routes (Victoria Road). It is also 
important to note that no local roads would be used by heavy vehicles during works. 

Management of construction impacts 

The assessment of construction impacts identified the following in-situ mitigation measures that 
should be included for this study area: 

 Increased site hoarding to height of four metres around all construction sites. 

Site hoarding along the property boundaries may not be able to be installed until after the demolition 
of the acquired buildings has been completed.  

Ground-borne noise and vibration impacts 

Ground-borne noise from tunnelling works associated with construction of the mainline tunnel 
alignment and access ramps is summarised in section 10.3.7. 

The nature of the construction works at the Iron Cove site (surface works with minimal screening 
effects) means that ground-borne noise impacts are expected to be negligible. This is because the 
airborne noise emissions in most circumstances are much higher than the ground-borne noise levels. 
As such ground-borne noise is not anticipated to be the controlling factor for these works. 
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Up to 45 buildings in this area may be within the minimum cosmetic damage vibration working 
distances should a large rock-breaker be used at the outer extents of the project footprint. Under this 
scenario, around 107 receivers in the vicinity of the works location would fall within the nominated 
minimum working distance for human comfort vibration. No heritage-listed items have been identified 
that would be within the minimum safe working distances should a large rock-breaker be used at the 
outer extents of the project footprint. 

The following mitigation measures should be considered where feasible and reasonable: 

 Validation of predicted vibration levels at the nearest receiver buildings to the vibration intensive 
works 

 Use of alternative methods to de-couple load path/equipment that generates less vibration where 
feasible and reasonable 

 Notification letterbox drops to receivers in the area around the works locations, detailing work 
activities, time periods over which these would occur, impacts and mitigation measures 

 Respite periods may be offered to affected residents during works where vibration intensive plant 
levels are predicted to be operated within the safe working distance for human comfort for an 
extended period of time on any one day.  

The specific management strategy for addressing potential impacts associated with ground-borne 
noise outside of standard daytime construction hours would be documented in the OOHW protocol. 

10.3.5 Pyrmont Bridge Road 

Description of works 

The Pyrmont Bridge Road tunnel site (C9) would be located at the intersection of Pyrmont Bridge 
Road and Parramatta Road, between Gordon Street and Mallet Street. The site currently comprises 
commercial properties. The construction site would not include the brewery on the west side of the 
site or the residential and commercial properties northeast of Bignell Lane. Access to the properties 
from Bignell Lane would be retained, which would be converted to a cul-de-sac for the duration of the 
works.  

The Pyrmont Bridge Road tunnel site would be the main mid-tunnel construction site along the 
eastern section of the mainline tunnel alignment. The site would include: 

 Workshop and storage facilities 

 Laydown area 

 Entry and exit point for haulage of tunnel spoil 

 Temporary substation 

 Temporary ventilation plant 

 Temporary water treatment plant 

 Car parking.  

Roadheaders would be launched from this site and would initially excavate the construction decline 
and then the mainline tunnels traveling in a northerly and southerly direction. An acoustic shed would 
be established on the site to minimise noise from out-of-hours tunnelling and spoil handling.  

Heavy vehicle access to the site would be via Parramatta Road. Heavy vehicles would turn left to 
enter the site from the eastbound carriageway of Parramatta Road and a site access road would be 
constructed to take trucks directly into the acoustic shed. Heavy vehicle egress from the site would be 
via Pyrmont Bridge Road. 

Works schedule 

Subject to planning approval, construction activities at the Pyrmont Bridge Road site would be 
undertaken according to the program shown in Table 10-51. 
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Table 10-49 Indicative construction program and duration – Pyrmont Bridge Road 

 2018 2019 2020 2021 2022 

Activity Q Q Q Q Q 

 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 

Initial road works and traffic 
management 

                    

Site establishment and utility works                     

Construction of temporary access 
tunnel 

                    

Tunnelling                     

Civil and mechanical fitout                      

Testing and commissioning                     

Site rehabilitation                     

Airborne noise 

The proposed construction activities, NMLs and sound power levels for the typical operation of 
construction equipment at the Pyrmont Bridge Road site can be found in Appendix J (Technical 
working paper: Noise and vibration).  

A summary of the predicted noise levels (without additional mitigation) in each of the NCAs for the 
various work activities is also presented in Appendix J (Technical working paper: Noise and 
vibration). These results are split into residential, commercial and other sensitive receivers.  

The predicted noise levels presented in this report and Appendix J (Technical working paper: Noise 
and vibration) are representative of the worst case impacts where works are undertaken closest to 
each NCA. For most construction activities, it is expected that the construction noise levels would 
frequently be lower than predicted at the most-exposed receiver as the noise levels presented in this 
report are based on a realistic worst case assessment. 

The predicted noise levels presented in Table 10-51 and Appendix J (Technical working paper: 
Noise and vibration) are representative of the worst case impacts where works are undertaken closest 
to each NCA. For most construction activities, it is expected that the construction noise levels would 
frequently be lower than predicted at the most-exposed receiver as the noise levels presented in this 
report are based on a realistic worst case assessment. 

Noise management levels (NML) have been derived for the works at Haberfield based on the 
measured background noise levels provided in Appendix J (Technical working paper: Noise and 
vibration). These are outlined in Table 10-52. The NMLs for commercial receivers in all NCAs is 
70 dBA. 
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Table 10-50 Residential NMLs for Pyrmont Bridge Road 

NCA Receiver type Standard construction  

(RBL+10 dBA) 

Out of hours (RBL+5 dBA)
1 

Sleep disturbance 

screening (RBL+15 

dBA) Daytime period Daytime 

period 

Evening 

period 

Night period 

NCA40 Residential 61 56 54 46 56 

NCA41 Residential 61 56 54 46 56 

NCA42 Residential 61 56 54 46 56 

NCA43 Residential 61 56 54 46 56 

NCA44 Residential 61 56 54 46 56 

Note: 

1: Out of hours construction hours includes both evening and night-time construction hours. Evening hours are 6.00 pm to 10.00 pm Monday to Sunday. Night-time hours are 10.00 pm to 7.00 am 
Monday to Friday and 10.00 pm to 8.00 am Saturday, Sunday and public holidays. 

Table 10-51 Predicted airborne noise for Pyrmont Bridge Road 

Component Activity 

Indicative 

duration 

(weeks) 

Proposed time of 

occurrence 

 

Predicted worst case 

LAeq15min level in each 

NCA (dBA) Sound 

power 

level 

(dBA) 

Sound 

pressure 

level at 10 

m (dBA) 

D
a

y
 

E
v

e
n

in
g

 

N
ig

h
t 

At least 

affected 

NCA 

At worst 

affected 

NCA 

Site establishment Demolition of existing buildings 8 Y N N 62 84 120 92 

Site clearing 1 Y N N 55 77 113 85 

Utility works 1 Y N N 56 78 117 89 

Installation of environmental controls 1 Y N N 50 72 108 80 

Pavement and infrastructure works  2 Y Y Y 54 82 118 90 

Establishment of construction 
facilities 

6 Y N N 56 78 114 86 

Tunnelling and 
supporting works 

Onsite car parking 180 Y Y Y 34 49 97 69 

Workshop, deliveries, maintenance, 
and storage 

180 Y Y Y 45 60 103 75 
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Component Activity 

Indicative 

duration 

(weeks) 

Proposed time of 

occurrence 

 

Predicted worst case 

LAeq15min level in each 

NCA (dBA) Sound 

power 

level 

(dBA) 

Sound 

pressure 

level at 10 

m (dBA) 

D
a
y

 

E
v

e
n

in
g

 

N
ig

h
t 

At least 

affected 

NCA 

At worst 

affected 

NCA 

Construction of tunnel shaft and 
declines (outside acoustic shed) 

48 Y N N 54 72 114 86 

Spoil handling inside acoustic shed 72 Y Y Y 47 64 97 69 

Onsite truck movements 72 Y Y Y 35 51 94 66 

Tunnelling support activities 72 Y Y Y <30 40 82 54 

Site rehabilitation 
and landscaping 

Site rehabilitation and landscaping 12 Y N N 47 69 105 77 
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The highest noise levels and greatest impacts are associated with activities that utilise noise intensive 
plant items, including:  

 Diamond/concrete saws 

 Excavators with breakers. 

Short duration works (up to two weeks) which are required within this study area consist of: 

 Site clearing 

 Utility works 

 Installation of environmental controls 

 Pavement and infrastructure works. 

During standard daytime construction hours, the highest impacts (greater than 20 dBA exceedance of 
NMLs) associated with short term works are generally predicted to be at receivers immediately 
adjacent to the construction site during the use of noise intensive plant items such as rock breakers.  

Works undertaken outside of standard construction hours have the potential for greater impacts 
(greater than 20 dBA exceedance of NMLs) throughout the study area, especially during the most 
sensitive night-time period. This is due to more stringent NMLs during these periods than during the 
daytime. Impacts during this period are likely to extend beyond receivers immediately adjacent the 
works areas. 

Long term construction works (up to 180 weeks) which are required within this study area consist of: 

 Demolition of existing buildings 

 Establishment of construction facilities 

 Tunnelling activities, including the operation of laydown areas and car parking. 

 Construction of access tunnel  

 Site rehabilitation works.  

During standard daytime construction hours, the highest impacts (greater than 20 dBA exceedance of 
NMLs) associated with long term works are generally predicted to be at receivers which are 
immediately adjacent to the construction site.  

During works outside of standard construction hours, the highest impacts (up to 20 dBA exceedance 
of NMLs) associated with long term works are also generally predicted to be at receivers which are 
immediately adjacent to the construction site.  

Highly noise affected residential receivers 

The ICNG considers residential receivers that are subject to predicted noise levels of 75 dBA or 
greater to be highly noise affected. The number of highly noise affected receivers in the study area 
has been determined and is summarised in Table 10-52. The table shows the number of residential 
receivers separated by works activity. 

Table 10-52 Predicted number of highly noise affected residential receivers by works – Pyrmont Bridge 
Road 

Activity Period 

Day Eve Night 

Demolition of existing buildings 6 - - 

Site clearing 1 - - 

Utility works 2 - - 

Installation of environmental controls - - - 

Pavement and infrastructure works  4 4 4 

Establishment of construction facilities 2 - - 
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Activity Period 

Day Eve Night 

Onsite car parking - - - 

Workshop, deliveries, maintenance, and storage - - - 

Construction of tunnel shaft and declines (outside acoustic shed) - - - 

Spoil handling inside acoustic shed - - - 

On site truck movements - - - 

Tunnelling support activities  - - - 

Site rehabilitation and Landscape - - - 

Cumulative - - - 

The location of the highly noise affected residential receivers, from all works and in any time period, 
are shown in Figure 10-19. 



Figure 10-19 Highly noise affected residential receivers  - Pyrmont Bridge Road 10-116
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The most impacted receivers are typically dwellings which surround and have direct line of sight to the 
various works locations. Worst case noise levels, however, would only be expected to be apparent 
when high noise generating works are being carried out immediately adjacent to these residential 
receivers. 

Other sensitive receivers  

Other sensitive receivers, such as educational facilities, hospitals and childcare centres, which are 
potentially affected by construction works have been assessed against the various criteria detailed in 
section 10.1.3. 

The predicted NML exceedances for other sensitive receivers are summarised in Table 10-53. The 
assessment provides further context to the predicted worst case noise levels presented in Table 
10-51 as it presents the number of and type of receivers predicted to experience exceedances of the 
NMLs, summarised in bands of 10 dBA. 

Table 10-53 Overview of sensitive receiver NML exceedances – Pyrmont Bridge Road 

Activity Number of other sensitive receivers exceeding NMLs 

Education Medical Place of 

Worship 

Childcare Remaining  

1
-1

0
 d

B
A

 

1
1
-2

0
 d

B
A

 

>
2
0
 d

B
A

 

1
-1

0
 d

B
A

 

1
1
-2

0
 d

B
A

 

>
2
0
 d

B
A

 

1
-1

0
 d

B
A

 

1
1
-2

0
 d

B
A

 

>
2
0
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B
A

 

1
-1

0
 d

B
A

 

1
1
-2

0
 d

B
A

 

>
2
0
 d

B
A

 

1
-1

0
 d

B
A

 

1
1
-2

0
 d

B
A

 

>
2
0
 d

B
A

 

Demolition of existing buildings 1 - 1 4 - - 1 - - 3 - - 3 - - 

Site clearing - 1 - - - - - - - - - - 1 - - 

Utility works - 1 - - - - - - - - - - 1 - - 

Installation of environmental 
controls 

1 - - - - - - - - - - - - - - 

Pavement and infrastructure 
works  

- - 1 - - - - - - - - - - - - 

Establishment of construction 
facilities 

- 1 - - - - - - - - - - 1 - - 

Onsite car parking - - - - - - - - - - - - - - - 

Workshop, deliveries, 
maintenance, and storage 

1 - - - - - - - - - - - - - - 

Construction of tunnel shaft and 
declines (outside acoustic shed) 

- 1 - - - - - - - - - - - - - 

Spoil handling inside acoustic 
shed 

1 - - - - - - - - - - - - - - 

On site truck movements - - - - - - - - - - - - - - - 

Tunnelling support activities  - - - - - - - - - - - - - - - 

Site rehabilitation and Landscape 1 - - - - - - - - - - - - - - 

Cumulative 1 - - - - - - - - - - - - - - 

Note: 

1: The ‘Remaining’ category includes public buildings, libraries, café/bars, etc. 

The above table shows the following: 

 Other sensitive receivers in this precinct are generally predicted be subject to relatively minor 
noise impacts during the daytime 
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 One ‘other sensitive receiver’ in this area would be subject to worst case exceedances of 11 to 20 
dBA above NML during the higher noise generating activities. This receiver is Bridge Road School 
located at 127 Parramatta Road, Camperdown (within NCA42). This same receiver would also be 
subject to worst case exceedances of >20 dBA above NML during the higher noise generating 
activities. 

The recommended ‘standard’ and ‘additional’ noise mitigation as discussed in section 10.1.8, along 
with recommended specific site mitigation measures would be implemented to mitigate NML 
exceedances at other sensitive receivers. 

NCA summary 

Table 10-54 provides a summary of the key activities within each NCA affected by activities in the 
Pyrmont Bridge Road works area. 

Table 10-54 Location summary of construction impacts – Pyrmont Bridge Road 

NCA  Location  

NCA40 Most affected receivers: Residential receivers which are situated on Susan Street 
and Nelson Street between Parramatta Road and Chester Street 

Worst case construction scenario: Pavement and infrastructure works during all 
works periods 

Highest construction noise impacts: Use of a concrete saw during the night-time 
period as part of pavement and infrastructure works 

NCA41 Most affected receivers: Residential receivers which front Pyrmont Bridge Road and 
adjoin the Pyrmont Bridge Road tunnel site (C9) between Parramatta Road and Booth 
Street 

Worst case construction scenario: Demolition of existing structures, construction 
site car parking and deliveries and pavement and infrastructure work during all works 
periods 

Highest construction noise impacts:  

 Use of a rock breaker during the daytime period as part of the demolition works  

 Use of a concrete saw during the night-time period as part of the pavement and 
infrastructure works 

NCA42 Most affected receivers: Residential receivers and an educational facility which front 
the southern side of Parramatta Road between Bridge Road and Mallet Street. 

Worst case construction scenario: Demolition of existing structures, construction 
site car parking, construction ancillary facility deliveries, and pavement and 
infrastructure works during all periods. 

Highest construction noise impacts:  

 Use of a rock breaker during the daytime period as part of the demolition works  

 Use of a concrete saw during the night-time period as part of the pavement and 
infrastructure works 

NCA43 Most affected receivers: Residential receivers which front the southern side of 
Parramatta Road between Mallet Street and Missenden Road 

Worst case construction scenario: Demolition of existing structures, construction 
site car parking and deliveries and pavement and infrastructure works during all 
periods 

Highest construction noise impacts:  

 Use of a rock breaker during the daytime period as part of the demolition works  

 Use of a concrete saw during the night-time period as part of the pavement and 
infrastructure works 
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NCA  Location  

NCA44 Most affected receivers: Residential receivers which front the eastern side of Mallett 
Street between Parramatta Road and Alexandra Drive 

Worst case construction scenario: demolition of existing structures, construction 
site car parking, construction ancillary facility deliveries, and pavement and 
infrastructure works during all periods 

Highest construction noise impacts:  

 Use of a rock breaker during the daytime period as part of the demolition works  

 Use of a concrete saw during the night-time period as part of the pavement and 
infrastructure works 

 

Cumulative construction impacts  

Given that several tunnelling works activities may operate simultaneously during any period, it is likely 
that receivers would, occasionally, be subject to cumulative noise impacts from works activities 
operating concurrently in the same area. Cumulative construction noise impacts may be apparent 
during the standard daytime works periods where cumulative impacts are predicted to result in minor 
NML exceedances of up to 20 dBA during the night period. 

Construction road traffic  

The assessment indicates that construction traffic is unlikely to result in a noticeable increase in LAeq 
noise levels at receivers along the proposed construction traffic routes (Parramatta Road and 
Pyrmont Bridge Road). It is also important to note that no local roads would be used by heavy 
vehicles during works. 

Management of construction impacts 

The assessment of construction impacts identified the following in-situ mitigation measures that 

should be included for this study area: 

 Increasing site hoarding to four metres in select areas  

 Upgrading the acoustic shed performance. 

Ground-borne noise and vibration impacts 

Ground-borne noise from tunnelling works associated with construction of the mainline tunnel 
alignment and access ramps is summarised in section 10.3.7. 

Based on the excavation of the access tunnel at this site, three residential receivers and two other 
sensitive receivers are predicted to exceed the night-time ground-borne NML for up to approximately 
16 days. While most roadheader works are anticipated to progress at a consistent rate, there may be 
discreet locations which require a longer duration of tunnelling works due to site conditions. 

Up to 33 buildings in this area may be within the minimum vibration working distances should a large 
rock-breaker be used at the outer extents of the project footprint. For this scenario, around 73 
receivers in the vicinity of the site would fall within the nominated minimum working distance for 
human comfort vibration. Five heritage listed items have been identified as having the potential to be 
within the minimum safe working distances should a large rock-breaker be used at the outer extents 
of the project footprint. The following mitigation measures should be considered where feasible and 
reasonable: 

 Validation of predicted ground-borne noise levels (note that this may not be required where the 
ground-borne noise impacts would last less than three weeks at any one sensitive receiver and 
should be confirmed during detailed design) 

 Notification letterbox drops to receivers in the area around the works locations, detailing work 
activities, time periods over which these would occur, impacts and mitigation measures 
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 Specific notifications provided to receivers where the ground-borne noise levels are predicted to 
exceed the night-time NML, providing additional information when relevant and more specific 
information than covered in general letterbox drops 

 Validation of predicted vibration levels at the nearest receiver buildings to the vibration intensive 
works 

 Use of alternative method to de-couple load path / equipment that generates less vibration where 
feasible and reasonable 

 Notification letterbox drops to receivers in the area around the works locations, detailing work 
activities, time periods over which these would occur, impacts and mitigation measures 

 Respite periods may be offered to affected residents during works where vibration intensive plant 
levels are predicted to be operated within the safe working distance for human comfort for an 
extended period of time on any one day.  

The specific management strategy for addressing potential impacts associated with ground-borne 
noise outside of standard daytime construction hours would be documented in the OOHW protocol. 

10.3.6 St Peters 

Description of works 

The Campbell Road civil and tunnel site (C10) would be located on the southern side of Albert Street 
and Campbell Lane at St Peters. The site is currently being used as a construction ancillary facility for 
the New M5 project. 

The Campbell Road civil and tunnel site would be the main tunnel site at the southern end of the 
project footprint. The site would include: 

 Temporary site offices 

 Workshop and storage facilities 

 Laydown area 

 Entry and exit points for haulage of tunnel spoil 

 Temporary substation, ventilation and water treatment plant 

 Sedimentation pond 

 Workforce amenities and car parking. 

Roadheaders would be launched from this site and would excavate the tunnels and ramps travelling 
in a northern direction. An acoustic shed would be established on the site to minimise noise from out-
of-hours tunnelling and spoil handling. In addition, temporary noise mitigation measures would include 
noise barriers and other temporary structures such as site buildings, which would be provided to 
minimise noise impacts on the surrounding properties. 

Access to and egress from the site for all vehicles would be via Campbell Street at Albert Street. 
There would be permanent changes to the intersection on Campbell Street at Albert Street to allow 
heavy vehicles to turn right into the site.  

Works schedule 

Subject to planning approval, construction activities at Campbell Road would be undertaken 
according to the program shown in Table 10-55. 
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Table 10-55 Indicative construction program and duration – Campbell Road 

Works 2018 2019 2020 2021 2022 

 Q Q Q Q Q 

 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 

Campbell Road civil and tunnel site (C10) 

Initial road works and traffic 
management 

                    

Site establishment and utility works                     

Tunnelling                     

Civil and mechanical fitout                     

Construction of motorway operational 
infrastructure 

                    

Testing and commissioning                     

Site demobilisation and rehabilitation                      

 

Airborne noise 

The proposed construction activities, NMLs and sound power levels for the typical operation of 
construction equipment at the St Peters site can be found in Appendix J (Technical working paper: 
Noise and vibration).  

A summary of the predicted noise levels (without additional mitigation) in each of the NCAs for the 
various work activities is also presented in Appendix J (Technical working paper: Noise and 
vibration). These results are split into residential, commercial and other sensitive receivers.  

The predicted noise levels presented in this report and Appendix J (Technical working paper: Noise 
and vibration) are representative of the worst case impacts where works are undertaken closest to 
each NCA. For most construction activities, it is expected that the construction noise levels would 
frequently be lower than predicted at the most-exposed receiver as the noise levels presented in this 
report are based on a realistic worst case assessment. 

The predicted noise levels presented in Table 10-57 and Appendix J (Technical working paper: 
Noise and vibration) are representative of the worst case impacts where works are undertaken closest 
to each NCA. For most construction activities, it is expected that the construction noise levels would 
frequently be lower than predicted at the most-exposed receiver as the noise levels presented in this 
report are based on a realistic worst case assessment. 

Noise management levels (NML) have been derived for the works at Haberfield based on the 
measured background noise levels provided in Appendix J (Technical working paper: Noise and 
vibration). These are outlined in Table 10-58. The NMLs for commercial receivers in all NCAs is 70 
dBA. 
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Table 10-56 Residential NMLs for St Peters 

NCA Receiver type Standard construction  

(RBL+10 dBA) 

Out of hours (RBL+5 dBA)
1 

Sleep disturbance 

screening (RBL+15 

dBA) Daytime period Daytime 

period 

Evening 

period 

Night period 

NCA47 Residential 67 62 56 45 55 

NCA48 Residential 67 62 56 45 55 

NCA49 Residential 64 59 50 45 55 

NCA50 Residential 62 57 55 49 59 

NCA51 Residential 60 55 51 44 54 

NCA52 Residential 60 55 51 44 54 

NCA54 Residential 68 63 61 54 64 

NCA55 Residential 68 63 61 47 57 

Note: 

1: Out of hours construction hours includes both evening and night-time construction hours. Evening hours are 6.00 pm to 10.00 pm Monday to Sunday. Night-time hours are 10.00 pm to 7.00 am 
Monday to Friday and 10.00 pm to 8.00 am Saturday, Sunday and public holidays. 

Table 10-57 Predicted airborne noise for St Peters 

Component Activity 

Indicative 

duration 

(weeks) 

Proposed time of 

occurrence 

 

Predicted worst case 

LAeq15min level in 

each NCA (dBA) Sound 

power 

level 

(dBA) 

Sound 

pressure 

level at 10 

m (dBA) 

D
a
y

 

E
v

e
n

in
g

 

N
ig

h
t 

At least 

affected 

NCA 

At worst 

affected 

NCA 

Site establishment Installation of environmental 
controls  

2 Y N N 38 57 108 80 

Pavement and infrastructure works 2 Y N N 45 64 113 85 

Establishment of construction 
facilities  

24 Y N N 44 63 114 86 

General site 
operations 

On site car parking  4 Y Y Y <30 42 97 69 

Workshop, deliveries, maintenance, 
and storage  

4 Y Y Y 32 48 103 75 
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Component Activity 

Indicative 

duration 

(weeks) 

Proposed time of 

occurrence 

 

Predicted worst case 

LAeq15min level in 

each NCA (dBA) Sound 

power 

level 

(dBA) 

Sound 

pressure 

level at 10 

m (dBA) 

D
a
y

 

E
v

e
n

in
g

 

N
ig

h
t 

At least 

affected 

NCA 

At worst 

affected 

NCA 

Spoil handling above ground within 
acoustic shed 

72 Y Y Y 33 54 97 69 

On site truck movements  72 Y Y Y 31 35 97 69 

Tunnelling support activities 72 Y Y Y <30 37 82 54 

Construction Ventilation building installation  72 Y N N 35 59 107 79 

Lane configuration changes (ramp) 8 Y N N 37 60 113 85 

Construction of tunnel cut-and-
cover (outside acoustic shed) 

8 Y N N 42 70 114 86 

Site rehabilitation 
and landscaping 

Site rehabilitation and landscaping 
12 Y N N 35 54 105 77 
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During standard daytime construction hours, the proposed construction works at the St Peters 
construction site are predicted to comply with the applicable NMLs in all NCAs. 

The highest noise levels and greatest impacts are associated with activities that are performed during 
the more sensitive out of hours periods, especially during the most sensitive night-time period. This is 
due to more stringent NMLs during these periods than during the daytime. 

During works outside of standard construction hours, the highest impacts are generally predicted to 
be at receivers which are closest to tunnelling and supporting works. NML exceedances of less than 
10 dBA are predicted at the potentially most affected receivers during the evening and night-time 
periods. 

Highly noise affected residential receivers 

The ICNG considers residential receivers that are subject to predicted noise levels of 75 dBA or 
greater to be highly noise affected. No residential receivers are predicted to be classified as highly 
noise affected within this study area. 

Other sensitive receivers  

Other sensitive receivers, such as educational facilities, hospitals and childcare centres, which are 
potentially affected by construction works have been assessed against the various criteria detailed in 
section 10.1.3. 

The predicted NML exceedances for other sensitive receivers are summarised in Table 10-58. The 
assessment provides further context to the predicted worst case noise levels presented in Table 
10-57 as it presents the number of and type of receivers predicted to experience exceedances of the 
NMLs, summarised in bands of 10 dBA. 

Table 10-58 Overview of sensitive receiver NML exceedances in precinct  

Activity Number of other sensitive receivers exceeding NMLs 

Education Medical Place of 

Worship 

Childcare Outdoor 

Recreational  

1
-1

0
 d

B
A

 

1
1
-2

0
 d

B
A

 

>
2
0
 d

B
A

 

1
-1

0
 d

B
A

 

1
1
-2

0
 d

B
A

 

>
2
0
 d

B
A

 

1
-1

0
 d

B
A

 

1
1
-2

0
 d

B
A

 

>
2
0
 d

B
A

 

1
-1

0
 d

B
A

 

1
1
-2

0
 d

B
A

 

>
2
0
 d

B
A

 

1
-1

0
 d

B
A

 

1
1
-2

0
 d

B
A

 

>
2
0
 d

B
A

 

Installation of environmental 
controls  

- - - - - - - - - - - - - - - 

Pavement and infrastructure 
works 

- - - - - - - - - - - - 1 - - 

Establishment of construction 
facilities 

- - - - - - - - - - - - 1 - - 

On site car parking - - - - - - - - - - - - - - - 

Workshop, deliveries, 
maintenance, and storage 

- - - - - - - - - - - - - - - 

Spoil handling above ground 
within acoustic shed 

- - - - - - - - - - - - - - - 

Onsite truck movements - - - - - - - - - - - - - - - 

Tunnelling support - - - - - - - - - - - - - - - 

Ventilation building installation - - - - - - - - - - - - - - - 

Lane configuration changes 
(ramp) 

- - - - - - - - - - - - - - - 

Construction of tunnel cut- and-
cover (outside acoustic shed) 

- - - - - - - - - - - - 2 - - 

Site rehabilitation and - - - - - - - - - - - - - - - 
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Activity Number of other sensitive receivers exceeding NMLs 

Education Medical Place of 

Worship 

Childcare Outdoor 

Recreational  

1
-1

0
 d

B
A

 

1
1
-2

0
 d

B
A

 

>
2
0
 d

B
A

 

1
-1

0
 d

B
A

 

1
1
-2

0
 d

B
A

 

>
2
0
 d

B
A

 

1
-1

0
 d

B
A

 

1
1
-2

0
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B
A

 

>
2
0
 d

B
A

 

1
-1

0
 d

B
A

 

1
1
-2

0
 d

B
A

 

>
2
0
 d

B
A

 

1
-1

0
 d

B
A

 

1
1
-2

0
 d

B
A

 

>
2
0
 d

B
A

 

Landscape 

Cumulative - - - - - - - - - - - - - - - 

The above table shows that only one outdoor recreational receiver (Sydney Park) is predicted to 
experience a minor exceedance of the NML (less than 10 dB). 

NCA summary 

Table 10-59 Location summary of construction impacts  

NCA  Location  

NCA48 Most affected receivers: Residential receivers situated on the southern side of 
Campbell Street between Woodley Street and Harber Street. 

Worst case construction scenario: Construction site deliveries and tunnelling 
operations inside the acoustic shed during the night-time period. 

NCA49 Most affected receivers: Residential receivers situated on the northern side of 
Campbell Street between Crown Street and Barwon Park Road. 

Worst case construction scenario: construction site deliveries and tunnelling 
operations inside the acoustic shed during the night-time period. 

NCA50 No impacts above the project NMLs are predicted within this NCA for all works 
activities. 

NCA51 No impacts above the project NMLs are predicted within this NCA for all works 
activities. 

NCA52 No impacts above the project NMLs are predicted within this NCA for all works 
activities. 

NCA54 No impacts above the project NMLs are predicted within this NCA for all works 
activities. 

NCA55 No impacts above the project NMLs are predicted within this NCA for all works 
activities. 

 

Ground-borne noise and vibration impacts 

Airborne noise emissions from the St Peters site are predicted to be higher than the ground-borne 
noise levels. For this reason, ground-borne noise is not anticipated to be the controlling factor for 
these works. No vibration intensive works are proposed from the St Peters site as part of the M4-M5 
Link project 

Consecutive construction impacts  

When evaluating the extent of noise impacts within the Campbell Road civil and tunnel site (C10), it is 
noted that this area would likely be subject to potential construction impacts from works associated 
with other infrastructure projects, including the approved and currently under construction New M5 
project. This project, together with the M4-M5 Link, tie in to the St Peters interchange at St Peters, 
where receivers would likely be exposed to extended impacts associated with the construction of 
these infrastructure projects.  

The indicative construction programme for the New M5 and M4-M5 link are shown in Table 10-60. 
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Table 10-60 Indicative construction program – New M5 and M4-M5 link 

Project  2016 2017 2018 2019 2020 2021 2022 

Q Q Q Q Q Q Q 

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 

New M5                              

M4-M5 
Link  

                            

Excluding short-term works such as pavement and utility works, receivers located within NCA48 and, 
NCA49, which front Campbell Road, are predicted to experience up to 10 dBA exceedances of the 
project NMLs (in the night-time period) during construction of the M4-M5 link project. While the 
magnitude of the predicted exceedance is relatively low, these impacts are predicted at receivers 
which would likely have been exposed to significant noise impacts from the New M5 project.  

In situations where consecutive long-term construction noise impacts occur, at-receiver noise 
mitigation may be considered where feasible and reasonable, if options for at source noise mitigation 
and management measures have been exhausted. The requirement for this should be evaluated in 
consultation with Roads and Maritime and the community during detailed design, and should be 
appropriately considered when preparing the CNVMP.  

Construction road traffic 

The assessment indicates that construction traffic is unlikely to result in a noticeable increase in LAeq 
noise levels at receivers along the proposed construction traffic routes (Campbell Road). It is also 
important to note that no local roads would be used by heavy vehicles during works.  

With regard to potential night-time maximum noise events, construction traffic on the major roads are 
unlikely to significantly increase the number of maximum noise events due to the relatively high 
existing traffic volumes on these roads. 

Ground-borne noise and vibration impacts 

Ground-borne noise from tunnelling works associated with construction of the mainline tunnel 
alignment and access ramps is summarised in section 10.3.7.  

Vibration intensive sub-surface works associated with construction of the Campbell Road civil and 
tunnel site (C10) that have the potential to cause ground-borne noise impacts in this area, such as 
excavation of the ventilation facility and ventilation tunnels, are being undertaken as part of the New 
M5 project works and are not relevant to this assessment. 

No sub-surface vibration intensive works are proposed as part of construction of the Campbell Road 
civil and tunnel site (C10) as part of the M4-M5 Link project. As such, airborne noise emissions from 
the Campbell Road civil and tunnel site (C10) are predicted to be higher than the ground-borne noise 
levels. For this reason, ground-borne noise is not anticipated to be the controlling factor for these 
works.  

10.3.7 Mainline tunnel alignment 

Ground-borne noise 

Figure 10-20 shows the approximate tunnel depths (from ground elevation to the tunnel crown) for 
the project alignment and illustrates that the tunnel depth varies from a few metres below ground in 
the vicinity of the tunnel portals, to up to around 65 metres below ground at the deepest points. 
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The ground-borne noise assessment is based on the worst case predicted LAeq internal ground-borne 
noise level when the tunnelling works are at their closest point below each receiver. 

Given the progression rate of the roadheader works (about 20 to 25 metres per week), it is anticipated 
that the worst case ground-borne noise impacts along the majority of the alignment would only be 
apparent for a relatively short period of time (ie several days for each roadheader) while the tunnelling 
works are directly beneath a particular sensitive receiver. As the works progress and move away, a 
particular receiver’s exposure to ground-borne noise would notably reduce. This concept is illustrated 
in Figure 10-21.  

The figure indicates that the night-time NML of 35 dBA LAeq(15minute) is likely to be exceeded at a 
particular location as each roadheader passes for the following approximate durations:  

 10 days where a slant distance of about 20 metres from the tunnels is apparent 

 11 days where a slant distance of about 15 metres from the tunnels is apparent 

 13 days where a slant distance of about 10 metres from the tunnels is apparent. 

 

Figure 10-21 Ground-borne noise levels at slant distances from roadheader (progress = 20 m/week) 

No surface works associated with the mainline tunnel alignment would occur outside of the areas 
discussed above and therefore the impacts at receivers for the construction of the mainline tunnel 
alignment would be limited to ground-borne noise and vibration. 

At residential locations greater than a distance of 30 metres from the nearest tunnel (ie taking into 
account the tunnel depth and the horizontal offset distance), exceedances of the ground-borne NML 
of 35 dBA LAeq(15minute) during night-time periods are unlikely. 

Based on a progression rate of approximately 20 to 25 metres per week for the excavation using 
roadheaders, potential ground-borne noise impacts are predicted at the following locations: 

 In Haberfield (near Wattle Street, north of Martin Street), where the tunnel ramps climb to meet 
with the Wattle Street tunnel stubs, 46 receivers are predicted to experience noise levels above 
the criteria for about 19 days for each roadheader. Ground-borne noise levels of up to 
approximately 44 dBA LAeq(15minute) are predicted when tunnelling equipment is located at the 
shortest distance to the receiver 

 In the vicinity of the Rozelle interchange (primarily to the north of Lilyfield Road and around 
Catherine Street), where the tunnel ramps climb to meet City West Link, 225 receivers are 
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predicted to experience noise levels above the criteria for about 19 days for each roadheader. 
Ground-borne noise levels of up to approximately 45 dBA LAeq(15minute) are predicted when 
tunnelling equipment is located at the shortest distance to the receiver. Due to the number of 
tunnels being constructed in this area (consecutive construction works) the duration of impacts 
may extend at these locations 

 In the vicinity of the Iron Cove Link tunnel portals (south of Victoria Road between Toelle Street 
and Cambridge Street), where the tunnel ramps climb to meet Victoria Road, 29 receivers are 
predicted to experience noise levels above the criteria for about 17 days for each roadheader. 
Ground-borne noise levels of up to approximately 42 dBA LAeq(15minute) are predicted when 
tunnelling equipment is located at the shortest distance to the receiver 

 At Annandale (between Moore, Catherine, Reserve and Annandale streets) where the tunnels 
veer north towards the Rozelle interchange, 48 receivers are predicted to experience noise levels 
above the criteria for up to around 12 days for each roadheader. Ground-borne noise levels of up 
to about 44 dBA LAeq(15minute) are predicted when tunnelling equipment is located at the shortest 
distance to the receiver 

 In the vicinity of the St Peters interchange (west of Sydney Park), where the tunnel ramps climb to 
meet the St Peters tunnel stubs, 39 receivers are predicted to experience noise levels above the 
criteria for about 19 days for each roadheader. Ground-borne noise levels of up to approximately 
44 dBA LAeq(15minute) are predicted when tunnelling equipment is located at the shortest distance to 
the receiver. 

While most roadheader works would be anticipated to progress at a consistent rate, there may be 
discrete locations which require a longer duration of tunnelling works due to site conditions. 

The following mitigation measures would be considered where feasible and reasonable: 

 Validation of predicted ground-borne noise levels (note that this may not be required where the 
ground-borne noise impacts would last less than three weeks at any one sensitive receiver and 
would be confirmed during detailed design) 

 Notification letterbox drops to receivers in the area around the works locations, detailing work 
activities, time periods over which these would occur, impacts and mitigation measures 

 Specific notifications provided to receivers where the ground-borne noise levels are predicted to 
exceed the night-time NML, providing additional information when relevant and more specific 
information than covered in general letterbox drops. 

At receivers predicted to exceed the night-time NMLs by more than 10 dBA, the following mitigation 
measures would be considered in addition to those outlined above: 

 Individual briefings to inform the residents about the impacts of the works and mitigation 
measures that would be implemented. Where the resident cannot be met with individually then an 
alternative form of engagement would be used 

 Respite periods may be offered to affected residents during works where noise levels are 
predicted to exceed the NML by 10 dBA or more  

 Alternative accommodation options may be offered to affected residents for the periods where 
noise levels are predicted to exceed the NML by 10 dBA or more. 

Vibration 

No sensitive receivers are located within the minimum working distances for roadheaders during 
tunnelling works for the mainline tunnel alignment. As such, vibration impacts associated with 
tunnelling works are expected to be negligible. 

Sydney Water Pressure Tunnel 

The M4-M5 Link mainline tunnels are expected to pass with clearances of 12 metres and 11 metres 
from the Sydney Water Pressure Tunnel and the Sydney Water City Tunnel, respectively. The 
Pressure tunnel, completed in 1935, carries drinking water from Potts Hill Reservoir to Waterloo and 
is a historically critical link in the water supply of Sydney. The City Tunnel, completed in 1961 is 
largely a duplicate of the Pressure Tunnel and connects the same locations.  
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Based on available project information, assessment according to DIN 4150 and a safe vibration 
threshold for the tunnels of 25 millimetres per second, the safe working distance is less than the 
anticipated offsets. As such, adverse impact from the effects of direct vibration is deemed unlikely. 

Royal Prince Alfred Hospital 

The Royal Prince Alfred (RPA) Hospital is located either side of Missenden Road in Camperdown, in 
NCA43. The hospital houses a variety of equipment that may be sensitive to vibration from tunnelling 
activities. The nearest RPA building to the tunnel alignment is the Camperdown Child and Family 
Clinical Services building which is 450 metres to the east of the nearest point tunnelling works. The 
next closest building is 600 metres from the works.  

The proposed mainline tunnel alignment passes to the west of RPA. The nearest RPA building to the 
tunnel alignment is the Camperdown Child and Family Clinical Services building. This is located 
approximately 450 metres to the east of the nearest point tunnelling works for the project. The next 
closest RPA buildings are approximately 600 metres to the east of the nearest point of tunnelling 
works.  

It is anticipated that the hospital would be consulted during detail design to establish appropriate 
design vibration levels taking into account any sensitive equipment that may be located within the 
hospital. 

Rock breaking and blasting 

Blasting and rock-breaking may be used to excavate benches, cross passages and other voids within 
the tunnel sections of the project. There is potential for ground-borne noise and vibration impacts from 
these activities where receivers are situated above the tunnel. 

The use of excavators with breakers within the tunnels has the potential to generate ground-borne 
noise at the surface. The potential for ground-borne noise due to rock-breaking within the tunnels 
increases with decreasing distance to the surface. Such excavation methods, however, may only be 
required at certain locations within the tunnels, limiting the locations that might be subject to 
associated ground-borne noise and the number of potentially affected receivers. Also, there is scope 
to schedule rock-breaking within the tunnels to avoid impacts in the more sensitive evening and night-
time periods. The potential for impacts associated with rock-breaking within the tunnel would be 
considered further during the development of the detailed design and detailed construction 
methodologies. Appropriate measures to reduce the potential for ground-borne noise impacts due to 
rock-breaking within the tunnels would be included in the project CNVMP.  

As any blasting required for the project would be conducted within the mainline tunnel, airborne noise 
and airblast overpressure impacts would be negligible at sensitive receivers in or near the project 
footprint.  

While the proposed blasting may generate audible ground-borne noise at receivers above tunnelling 
works, assessment of impulsive blasting, typically conducted as a single event, against the ICNG 
LAeq(15minute) criteria is not appropriate. 

At a location with a typical 30 metre depth of cover, the predicted level of vibration at the surface for a 
maximum instantaneous charge of 10 kilograms is 12 millimetres per second. This is below the 
transient vibration guide value for the prevention of cosmetic building damage of 26 millimetres per 
second. However, where the subject building is a heritage listed item, and is considered to be 
structurally unsound, a transient vibration guide value for the prevention of cosmetic building damage 
would be four millimetres per second. 

The corresponding guide value for human comfort is a maximum of 10 millimetres per second. 
Compliance with a ground vibration level of 10 millimetres per second is predicted to be achieved by 
using a maximum instantaneous charge of approximately 7.0 kilograms. 

Blasting recommendations 

Blasting has the potential to significantly reduce noise and vibration impacts if managed appropriately 
by the contractor. Blasting is proposed as an excavation technique because the potential vibration 
and ground-borne noise impacts from blasting are of a much shorter duration for nearby sensitive 
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receivers compared to the vibration impacts associated with mechanical excavation methods such as 
rock-breakers.  

If blasting is proposed, noise and vibration impact predictions for blasting operations would be 
undertaken in the detailed design phase when more information is available on the blasting scope and 
methods. Blasting specific noise and vibration mitigation methods would be incorporated into the 
CNVMP where required. 

Blasting would be restricted to standard daytime hours only (except where approved by the relevant 
authority). Site investigations would be conducted prior to production blasting to define suitable blast 
sizes to comply with project blasting noise and vibration criteria. Dilapidation studies of nearby 
receiver buildings may be required where potential for exceedances of the blasting criteria are 
identified.  

10.3.8 Utility works 

Construction works associated with utility relocation, diversions and connections would likely be 
required at most ancillary facility and construction sites. Utility works would also be required along 
various streets in the vicinity of construction sites and ancillary facility locations. Where the utilities are 
within the road reserve, the work may be required outside standard daytime construction hours. 

The Utilities Management Strategy (refer to Appendix F) prepared for the project provides details 
about known utilities adjustments that would be required to facilitate the project. Other utility works 
would be identified during development of the detail design and construction methodology. The types 
of equipment required to carry out the utility works would likely include typical ground excavation 
items such as excavators, vacuum trucks, boring and directional drilling machines, concrete saws and 
rock-breakers.  

An assessment of the potential noise levels from the likely plant items associated with utility works is 
provided in Table 10-61. Noise levels have been predicted at various offset distances to give an 
indication of the possible impacts with line of sight.  

Table 10-61 Potential noise levels from utility works 

Equipment Predicted noise level at distance (LAeq(15-minute) dBA) 

 15 m 30 m 50 m 70 m 

Vacuum truck 84 78 74 71 

Directional drilling 76 70 66 63 

Concrete saw
1
 85 79 75 72 

Excavator 77 71 67 64 

Excavator (breaker)
1
 86 80 76 73 

Hand tools (unpowered) 62 56 52 49 

Note 1: Assumed to be working for 7.5 minutes in worst case 15-minute period. 

Table 10-61 shows that relatively high noise impacts are likely where noise intensive plant items are 
required near to adjacent receivers. On typical streets surrounding the construction sites, residential 
receivers are situated around 15 metres from the road. In this situation, noise levels as high as 
86 dBA are possible when noise intensive plant items are in use. 

Utilities are often within or immediately adjacent to trafficable parts of the road network. As such, lane 
occupancies are often required to facilitate utility works. To maintain the operational integrity of the 
surrounding road network, utility works in busy road corridors must often be carried out outside 
standard day time construction hours when traffic volumes are low. Night-time NMLs in the vicinity of 
most worksites are in the region of 40 to 50 dBA. As such, exceedances of greater than 30 dBA 
above NML are likely where noise intensive plant items are in use during the night-time. 

Specific management measures for potential noise and vibration impacts due to utility works would be 
determined when further information regarding the extent and locations of the works is known. 
Potential noise impacts would be managed by adopting standard management measures which 
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would be outlined in a CNVMP. The potential noise impacts associated with utility works would be 
identified when the extent and locations of the works have been confirmed. Appropriate mitigation 
measures would be selected from the CNVG and implemented. 

10.4 Assessment of operational road traffic impacts 

This assessment compares noise levels predicted due to the project in 2023 (modelled as the year ‘at 
opening’) and 2033 (modelled as 10 years after opening) with those predicted without the project. 
Impacts associated with the project only are accounted for by assessing the ‘Do Something’ traffic 
scenario. Cumulative impacts are accounted for by assessing an additional scenario (the ‘Do 
Something Plus’ traffic scenario) which uses road traffic inputs for the full WestConnex scheme in 
addition to key infrastructure/development proposals in the Greater Sydney area (including the 
proposed future Western Harbour Tunnel and Beaches Link, Sydney Gateway and F6 Extension 
projects).  

Under the ‘Do Something’ scenario, even without additional noise mitigation (ie over and above road 
design and traffic management), the project is predicted to reduce the overall number of sensitive 
receivers with an exceedance of the relevant noise goals. This is mainly due to areas where the 
project reduces traffic, such as sections of Victoria Road in Rozelle, where surface traffic would be 
significantly reduced. 

The change in road traffic noise exposure is generally anticipated to be less than 2 dBA in areas such 
as The Crescent and parts of Johnston Street where traffic volume is forecast to increase. This 
change in road traffic noise exposure is considered by the NSW EPA to be barely perceptible. In Iron 
Cove to the south of Victoria Road where substantial buildings would be removed to accommodate 
the proposed road widening, exposure to road traffic noise is anticipated to increase by over 5 dBA at 
the immediately adjacent receivers and would require consideration of mitigation measures to mitigate 
operational noise impact. If the Haberfield Option B construction sites are selected, consideration of 
additional noise mitigation at six residential receivers including multi-storey buildings would be 
required due to reduced screening benefit with the removal of intervening shielding.  

Operational road traffic impacts have been predicted where surface works associated with the project 
are required. This corresponds to noise catchments NCA15 to NCA37. All floors of multi-storey 
receiver buildings are included in the assessment and evaluated against the applicable noise criteria. 
The assessment counts each floor in a multi-storey dwelling as a separate receiver; for example, a 
two-storey residential building would count as two receivers. 

10.4.1 Operational noise predictions without mitigation 

The approach taken in this assessment is to assess noise impacts from the project by considering the 
‘Do Nothing’ scenario to represent the No Build (ie ‘without project’) impacts and the ‘Do Something’ 
scenario to represent the Build (ie ‘with project’) impacts. 

Noise predictions throughout the study area indicate that receivers adjacent to the project footprint are 
subject to existing road traffic noise impacts and in many cases already exceed the NCG controlling 
criterion, as shown in the No Build scenarios in Table 10-62, which summarises the predicted change 
in noise levels (Build minus No Build) across the study area. 

Table 10-62 Receivers exceeding the NCG controlling criteria without mitigation 

NCA Receiver 

type 

Floor 2023 No build 2023 Build 2033 No build 2033 Build 

Day Night Day Night Day Night Day Night 

NCA15 All All 76 76 72 70 77 76 70 70 

NCA16 All All 149 134 133 118 152 138 137 124 

NCA17 All All 0 0 0 0 0 0 0 0 

NCA18 All All 2 2 0 0 2 2 0 0 

NCA19 All All 262 227 195 184 266 233 201 187 

NCA20 All All 28 23 15 7 28 28 15 10 
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NCA Receiver 

type 

Floor 2023 No build 2023 Build 2033 No build 2033 Build 

Day Night Day Night Day Night Day Night 

NCA21 All All 270 222 242 208 333 246 250 226 

NCA22 All All 130 129 130 130 130 130 130 130 

NCA23 All All 133 125 145 134 140 131 153 149 

NCA24 All All 487 453 472 440 492 467 479 447 

NCA25 All All 286 268 293 281 290 274 293 290 

NCA26 All All 0 0 0 0 0 0 0 0 

NCA27 All All 32 45 71 200 41 85 71 222 

NCA28 All All 0 0 0 0 0 0 0 0 

NCA29 All All 224 220 211 207 228 222 211 209 

NCA30 All All 190 180 169 159 195 180 170 160 

NCA31 All All 201 173 200 172 201 173 201 172 

NCA32 All All 92 72 89 70 92 73 89 72 

NCA33 All All 54 45 61 52 56 52 63 57 

NCA34 All All 106 103 95 90 108 104 96 92 

NCA35 All All 317 301 316 298 319 304 316 301 

NCA36 All All 54 52 40 39 54 54 39 39 

NCA37 All All 66 0 66 0 69 0 65 0 

NCA38 All All 0 0 0 0 0 0 0 0 

NCA39 All All 41 40 41 41 41 41 41 41 

NCA40 All All 63 53 64 54 63 54 64 55 

All All All 3263 2943 3120 2954 3377 3067 3154 3053 

Note: 

Predicted noise levels at receivers which are above the NCG controlling criteria do not necessarily qualify for additional noise 
mitigation. As per the discussion in section 10.1.6, further criteria are used to determine which of those receivers are eligible 
for additional noise mitigation measures. 

The information presented in Table 10-62 and Figure 10-22 indicates that: 

 The project is predicted to result in an overall decrease in the number of receivers with an 
exceedance of the NCG criteria across the study area as a whole during both the daytime and 
night-time periods, in both 2023 and 2033. This is mainly due to forecast reductions in traffic 
volumes on some parts of the road network as a result of the project (ie moving vehicles from 
surface roads to the tunnels) 

 The project is predicted to result in a reduction in noise levels for approximately 65 per cent of the 
receivers within the study area 

 A minor (less than 2 dBA) increase in noise levels is predicted at just over 34 per cent of the 
receivers. This magnitude of noise increase is noted in the RNP as being unlikely to be 
perceptible by the average person 

 Less than one per cent of the receivers are predicted to experience an increase of more than 
2 dBA due to the project 

 Marginal increases (1-2 dBA) are seen on The Crescent and parts of Johnston Street, and also 
on some of the adjacent roads, such as Gordon Street, associated with increased volume due to 
redistribution of traffic 
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 Of the total number of receivers over the daytime NCG criteria in the No Build (ie without the 
project), between five and seven per cent are predicted to experience a reduction to below the 
criteria with the project  

 Significant reductions in noise (up to around -4 dBA) are identified along sections of Victoria Road 
in Rozelle, where the project is forecast to significantly reduce traffic numbers 

 Large increases in noise (up to around +15 dBA) are identified in NCA33 and NCA36 (on Victoria 
Road near Iron Cove Bridge in the vicinity of the proposed tunnel portals) and NCA25 (near the 
new Victoria Road bridge), where the project results in traffic lanes being moved closer to 
receivers, in combination with removing existing screening due to property acquisitions. These 
predicted increases are generally limited to the receivers that would have partial or direct line of 
sight to Victoria Road once the acquired buildings are demolished. This location would be 
assessed further during development of the detailed design to identify appropriate noise 
mitigation measures to address these large predicted increases. The measures that would be 
considered would include low road noise pavement, noise barriers, at-property treatments and 
beneficial changes to the project design.  

The requirement for the project to provide additional noise mitigation is largely due to the existing high 
noise levels. That is, the project contributes only a relatively minor change in noise levels but when 
considered cumulatively the identified exceedances qualify receivers for additional noise mitigation.  
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10.4.2 Receivers considered for additional noise mitigation 

A total of 431 receivers (200 individual buildings) are predicted to have exceedances of the 
operational road traffic noise criteria for the project and are therefore eligible for consideration of 
additional noise mitigation. The 431 exceedances fall into the following categories: 

 The predicted Build noise level exceeds the NCG controlling criterion, and the noise level 
increase due to the project is greater than 2 dBA. A total of 29 receivers are triggered on this 
criterion alone 

 The predicted Build noise level is 5 dBA or more above the criteria (exceeds the cumulative limit) 
and the receiver is significantly influenced by project road noise, regardless of the incremental 
impact of the project. A total of 155 receivers are triggered on this criterion alone 

 Where the noise level contribution from the road project is acute (daytime LAeq(15hour) 65 dBA or 
higher, or night-time LAeq(9hour) 60 dBA or higher) then it qualifies for consideration of noise 
mitigation, even if noise levels are dominated by another road. While some receivers are 
predicted to experience noise levels above acute levels, no receivers are triggered on this 
criterion alone 

 247 receivers are triggered due to a mix of the above criteria. 

The NCAs with the most triggered receivers are NCA25, NCA33, NCA35 and NCA36. These 
catchments are at Iron Cove and adjacent to Victoria Road. 

Forty-eight other sensitive receivers (27 individual buildings) are predicted to have exceedances of 
the operational road traffic noise criteria for the project and are therefore eligible for consideration of 
additional noise mitigation. The other sensitive receivers that are eligible for consideration of 
additional mitigation are primarily located in NCA25, NCA27, NCA31 and NCA37. 

Sixty-four per cent of the identified receivers are on the first two floors, with 15 per cent of the triggers 
being on level three, nine per cent being on level four, four per cent on level five, and eight per cent 
for all floors including and above level six. 

Additional noise mitigation 

The operational assessment has identified the potential noise benefits associated with the use of low 
noise pavement, noise barrier and at-property treatment. However, due to engineering uncertainties 
as well as unresolved urban design challenges, a provisional noise mitigation option in the form of at-
property treatment has been recommended. A preferred noise mitigation option (low noise pavement, 
noise barrier, architectural treatments, a combination or other) would be determined during detailed 
design taking into account whole-of-life engineering considerations and the overall social, economic 
and environmental effects. The preference would be given to selecting noise mitigation measures that 
reduce outdoor noise levels and the number of at-property treatment. 

In sensitive receiver locations where exceedances of the operational noise criteria are predicted, new 
or increased height noise barriers have been considered where four or more eligible properties are 
found to be closely spaced. Where the number of exceeding receivers is found to be three or less, the 
specification of noise barriers is not considered to be a reasonable or cost-effective approach and at-
property treatments of these receivers should be considered by Roads and Maritime in conjunction 
with the construction contractor during the detailed design stage. This approach is consistent with the 
NMG. At present only one location (Iron Cove north) is recommended for an additional noise barrier.  

10.4.3 Maximum noise levels 

Indicative increases in maximum noise levels have been predicted in the noise model using a source 
height corresponding to the approximate height of a truck exhaust. 

The noise predictions indicate that maximum noise levels may increase at residential receivers in the 
following locations: 

 NCA33 and NCA36 – receivers south of Victoria Road adjacent to the Iron Cove Link tunnel 
portals. In this location, demolition of acquired buildings results in residences having line of sight 
to the widened Victoria Road where they were previously screened by existing buildings. 
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Indicatively, typical increases of between 5 dBA and 10 dBA are predicted. Some receivers in this 
catchment would be eligible for consideration of at-property treatments as part of the project 

 NCA24 – receivers west of Victoria Road at Rozelle. In this location, demolition of acquired 
buildings results in some residences having line of sight to Victoria Road where they were 
previously screened by existing buildings. Indicatively, typical increases of between 2 dBA and 10 
dBA are predicted. A small number of receivers experience a higher increase due to the removal 
of adjacent buildings. Some receivers in this catchment would be eligible for consideration of at-
property treatments as part of the project. 

The change in maximum operational noise levels at receivers in other catchment areas is predicted to 
be negligible. 

While it is noted that existing bus operations mean that the character of noise would not be expected 
to change, service frequency and final stop location may influence noise levels from bus operations 
and should be considered further during detailed design. 

10.4.4 Operational assessment at Haberfield/Ashfield Option B 

Property acquisitions of existing commercial buildings (for demolition) may be required at Haberfield if 
Option B is selected, since this option would result in residential receivers that were previously 
screened from Parramatta Road being subject to reduce screening benefit. 

Receivers that have been identified as being eligible for consideration of additional noise mitigation 
are presented in Figure 10-23. 
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The removal of intervening shielding requires the consideration of additional noise mitigation at six 
residential receivers. The potential impacts should be further investigated during detailed design to 
confirm mitigation options should this option be selected. 

10.4.5 Operational impacts at either end of the project footprint 

While no major permanent road infrastructure is proposed at either ends of the project as part of the 
M4-M5 Link, the future (2033 Build) traffic volumes (including other major Sydney road projects) may 
influence noise levels at adjacent receivers in these areas. Both ends of the M4-M5 Link interface with 
other stages of WestConnex; the M4 East project at Haberfield and the New M5 project at St Peters, 
both of which will significantly alter the road design in the respective areas. 

As part of the EIS reports prepared for both the M4 East and the New M5 projects, noise and vibration 
assessments were prepared to assess operational traffic noise on: 

 The surface road network at Haberfield including Parramatta Road, Frederick Street/Wattle 
Street/Dobroyd Parade and Ramsay Street  

 The surface road network at St Peters including Campbell Road, the Princes Highway, Euston 
Road. 

Both of these interfacing WestConnex projects (the M4 East and New M5 projects) are considered 
within the WestConnex program and as such considered a future forecast traffic scenario which 
included the M4-M5 Link (and other major Sydney road projects) as part of their EIS assessment of 
potential cumulative impacts. The cumulative scenario assessed for each of these interfacing project 
identified receivers which were subject to a perceptible increase in noise level of more than 2 dBA 
and exceeds noise criterion or where noise level remain 5 dBA above the noise criterion. Appropriate 
mitigation measures recommended to address these impacts can include the treatment of road 
surfaces, noise barriers and/or architectural treatments where feasible and reasonable. 

Conditions of Approval 

The conditions of approval for both of the interfacing WestConnex projects require the Proponent of 
each to undertake an Operational Noise and Vibration Review (ONVR) to confirm the operational 
noise predictions, impacts on receivers and the suitability of proposed mitigation measures. This 
review would be based on the final detailed design of each project and updated traffic modelling 
forecasts for the future traffic scenario as required by NSW EPA Road Noise Policy. 

Reference is made to the following Instrument of Approval for each project: 

 M4 East: SSI 6307 dated 11 February 2016 

 New M5: SSI 6788 dated 20 April 2016. 

Potential changes – M4-M5 Link 

For the M4-M5 Link, differences in the forecast traffic volumes on the surface road network at 
Haberfield and St Peters may occur as the result of a combination of factors including: 

 Updated version of traffic model (WestConnex Road Traffic Model version 2.3) 

 Updated land use, employment forecasts and future projects that form part of the cumulative 
operational scenario 

 Changes in design of M4-M5 Link project. 

The changes in forecast traffic volumes between the interfacing WestConnex projects and the M4-M5 
Link and in turn differences in the operational noise assessments would be captured in a progressive 
manner by: 

 The ONVRs being undertaken as part of the conditions of approval for the M4 East project which 
is due to open in 2019 and the New M5 project which is due to open in 2020 

 The ONVR that will be undertaken as part of the conditions of approval for the M4-M5 Link project 
(should that project be approved). The project is due to open in a staged manner in 2022 and 
2023 
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Mitigation for cumulative impacts 

Consistent with the requirements of the NMG, the future forecast traffic volumes are required to be 
considered in the assessment of the final design for each project and are therefore expected to be 
addressed in the respective ONVR for each interfacing project. This would be addressed through the 
following process: 

 The Proponents of the M4 East and New M5 projects are required to review the suitability of the 
operational noise mitigation measures (refer to Condition E33 for the M4 East project and 
Condition E37 for the New M5 project)  

 Under these conditions, the Proponent must implement the identified noise and vibration control 
measures of the final design and make the ONVR publicly available 

 The Proponents for the M4 East and New M5 projects are also required to undertake operational 
noise and vibration monitoring to compare the actual noise and vibration performance of the State 
significant infrastructure against the noise performance predicted in the ONVR (refer to Condition 
E34 for the M4 East project and Condition E38 for the New M5 project) 

 The Proponents for these projects must implement further feasible and reasonable mitigation 
measures (where required) as identified in the Operational Noise and Vibration Compliance 
Report in consultation with affected property owners (refer to Condition E35 for the M4 East 
project and Condition E39 for the New M5 project).  

The Operational Noise and Vibration Compliance Report for each project is expected to include 
assessment of the final design with calibration of the noise model taking into account considerations 
such as traffic numbers and land use change (if applicable). It is therefore anticipated that any 
changes in design as well as forecast traffic in the as-built noise model would be used to evaluate the 
adequacy of noise mitigation measures during preparation of the Operational Noise and Vibration 
Compliance Report for each project (M4 East and the New M5). 

10.4.6 Minor changes to project design  

As with any large infrastructure project, minor design refinements are investigated as the project 
progresses through the design stages. Minor design changes can include reconfiguration of lane 
markings, provision of additional turning lanes, and alteration and relocation of kerbs. 

The M4-M5 Link project is currently evaluating potential minor design changes in a number of 
locations: 

 Wattle Street/Parramatta Road/Frederick Street turning lane configurations  

 Additional right turn lane on The Crescent at the intersection with Johnston Street 

 Minor lane configuration changes at the St Peters interchange ramps. 

As these design changes are not expected to change the volume of traffic and would be within the 
road reserve, the change to operational road traffic noise levels at adjacent receivers would be 
expected to be negligible. 

Notwithstanding, the potential impacts of all design refinements associated with the project would be 
evaluated during detailed design when operational noise mitigation is reviewed prior to the project 
being constructed. 

10.4.7 Fixed facilities operational noise impacts 

Noise assessment 

Noise impacts from the operation of the fixed facilities associated with the project have been predicted 
for the NCAs nearest to the facilities. These predicted noise levels are summarised in Table 10-63. 
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Table 10-63 Predicted noise levels – fixed facilities 

Area NCAs Noise level (dBA LAeq) 

Criteria Predicted  Exceedance 

Haberfield NCA01 43 33 - 

NCA02 45 36 - 

NCA03 45 35 - 

NCA06 45 39 - 

Darley Road NCA09 45 41 - 

NCA13 45 45 - 

Rozelle NCA15 40 28 - 

NCA16 45 35 - 

NCA19 45 39 - 

NCA20 40 34 - 

NCA21 45 39 - 

NCA24 45 34 - 

NCA25 45 33 - 

NCA27 45 24 - 

Iron Cove NCA33 45 57 12 

NCA34 45 40 - 

NCA35 45 42 - 

NCA36 45 39 - 

St Peters NCA46 45 20 - 

NCA48 45 30 - 

NCA49 45 41 - 

NCA50 45 34 - 

NCA51 44 28 - 

The above results assume the presence of existing noise barriers in the Rozelle and Iron Cove areas, 
and the noise barriers that are being constructed in the Haberfield area as part of the M4 East project.  

The results indicate that the assessed fixed facilities are predicted to comply with the relevant criteria 
during the more stringent night-time period in all NCAs in the Haberfield, Darley Road, Rozelle and 
St Peters areas.  

The selected mechanical equipment for each facility, and in particular Iron Cove Link, would be 
reviewed and assessed against the relevant operational noise criteria at the detailed design stage of 
the project. Specific plant would be selected and designed to achieve compliance with the relevant 
criteria. The cumulative noise emissions from all fixed facility noise sources should be considered 
when determining the appropriate mitigation options.  



 

WestConnex M4-M5 Link 10-142 
Roads and Maritime Services 
Environmental Impact Statement  

Modifying factors 

The indicative source levels have not been found to trigger the requirement to correct the predicted 
noise level due to low frequency or tonal components. Notwithstanding, tonal and/or low frequency 
noise is often observed from fans and the predictions would be revisited during detailed design based 
on the actual specifications of the final selection of equipment. Based on the assessment presented in 
this report, receivers in NCA09, NCA13, NCA34, NCA35 and NCA49 have been identified as most 
likely to exceed the criteria specified in Table 10-63 should application of a +5 dBA correction be 
triggered (see section 10.1.7). 

Mitigation 

The equipment and sound power levels modelled are indicative only and may be subject to change 
during the detailed design phase of the project. It is envisaged that the mechanical plant noise 
sources associated with the fixed facilities would be controllable by common engineering methods 
that may consist of: 

 Judicious location selection 

 Noise barriers 

 Silencers 

 Acoustically lined ductwork 

 Acoustic louvres. 

The selected mechanical equipment for each facility, and in particular at Iron Cove, would be 
reviewed and assessed against the relevant operational noise criteria at the detailed design stage of 
the project. Specific plant would be selected and designed to achieve compliance with the relevant 
criteria. The cumulative noise emissions from all fixed facility noise sources would be considered 
when determining the appropriate mitigation options. 

10.5 Environmental management measures 

Mitigation and management measures for potential ambient noise and vibration impacts during 
construction and operation are shown in Table 10-64. Most of these measures are routinely employed 
as ‘standard practice’ on projects of this scale. 

Table 10-64 Noise and vibration management measures to be implemented during construction and 
operation 

Impact No. Environmental management measure Timing 

Construction    

Construction 
noise and 
vibration 
impacts  

NV1 A suitably qualified and experienced acoustics advisor, 
who is independent of the design and construction 
personnel, will be engaged for the duration of construction 
of the project. The acoustics advisor will be responsible 
for: 

 Reviewing management plans related to noise and 
vibration and endorsing that they address all relevant 
conditions of approval and requirements of all 
applicable guidelines 

 Providing advice to the Proponent, the construction 
contractor(s) and the Secretary regarding the 
management of potential noise and vibration impacts 
associated with the project and compliance with 
relevant conditions of approval. 

Construction 
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Impact No. Environmental management measure Timing 

 NV2 A Construction Noise and Vibration Management Plan will 
be prepared for the project. The plan will: 

 Identify relevant performance criteria in relation to 
noise and vibration 

 Identify noise and vibration sensitive receivers and 
features in the vicinity of the project 

 Include standard and additional mitigation measures 
from CNVG and details about when each will be 
applied  

 Describe the process(es) that will be adopted for 
carrying out location and activity specific noise and 
vibration impact assessments to assist with the 
selection of appropriate mitigation measures  

 Include protocols that will be adopted to manage works 
required outside standard construction hours in 
accordance with relevant guidelines  

 Detail monitoring that will be carried out to confirm 
project performance in relation to noise and vibration 
performance criteria.  

The CNVMP will be implemented for the duration of 
construction of the project.  

Construction 

 NV3 Detailed noise assessments will be carried out for all 
ancillary facilities required for construction of the project. 
The assessment will consider the proposed site layouts 
and noise generating activities that will occur at the 
facilities and assess predicted noise levels against the 
relevant noise management levels determined in 
accordance with the requirements of the ICNG. The 
assessments will be used to determine the appropriate 
heights and configurations of noise barriers, and other 
appropriate noise management measures, consistent with 
the requirements of the ICNG and the CNVG. Noise 
barriers, as confirmed through the noise assessments, will 
be installed as early as possible during site establishment 
and as a minimum prior to the commencement of 
excavation associated with tunnel access.  

Construction 

 NV4 Location and activity specific noise and vibration impact 
assessments will be carried out prior to (as a minimum) 
activities: 

 With the potential to result in noise levels above 75 
dBA at any receiver 

 Required outside standard construction hours likely to 
result in noise levels in greater than the relevant noise 
management levels  

 With the potential to exceed relevant performance 
criteria for vibration. 

The assessments will clarify predicted impacts at relevant 
receivers in the vicinity of the activities to assist with the 
selection of appropriate management measures, 
consistent with the requirements of ICNG and CNVG, that 
will be implemented during the works. 

Construction 
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Impact No. Environmental management measure Timing 

Out-of-hours 

noise impacts 
NV5 An out-of-hours works protocol will be developed for the 

construction of the project. The protocol will include: 

 Details of works required outside standard construction 
hours, including justification of why the activities are 
required outside standard construction hours 

 Measures that will be implemented to manage 
potential impacts associated with works outside 
standard construction hours  

 Location and activity specific noise and vibration 
impact assessment process(es) that will be followed to 
identify potentially affected receivers, clarify potential 
impacts and select appropriate management 
measures 

 Details of the approval process (internal and external) 
for works proposed outside standard construction 
hours.  

The protocol will be prepared in consultation with DP&E 
and the NSW EPA, endorsed by the acoustic advisor for 
the project and implemented during construction of the 
project. 

Construction 

Additional 
noise and 
vibration 
activity 
impacts 

NV6 Monitoring will be carried out at the commencement of new 
noise and vibration intensive activities and works in new 
locations to confirm that actual noise and vibration levels 
are consistent with noise and vibration impact predictions 
and that the management measures that have been 
implemented are appropriate.  

Construction 

Acoustic 
sheds 

NV7 Acoustic sheds will be designed within consideration of the 
activities that will occur within them and the relevant noise 
management levels in adjacent areas. Monitoring will be 
carried out to confirm that the actual acoustic performance 
of the sheds is consistent with predicted acoustic 
performance.  

Construction 

Vibration 

impacts 
NV8 A Blast Management Strategy will be prepared and 

implemented for the project if blasting is proposed. The 
strategy will: 

 Identify relevant performance criteria in relation to 
potential noise and vibration impacts due to blasting 
with reference to (as a minimum) Technical Basis for 
Guidelines to Minimise Annoyance Due to Blasting 
Overpressure and Ground Vibration (ANZEC, 1990) 
and Australian Standard AS 2187.2-2006 Explosives - 
Storage, transport and use, Part 2: Use of explosives 

 Describe trials that will be carried out to confirm 
vibration levels from blasting and facilitate 
development of predictive tools to allow potential noise 
and vibration impacts to be identified  

 Include details of management measures that will be 
implemented to ensure compliance with relevant 
performance criteria. 

The Blast Management Strategy will be implemented for all 
blasting carried out as part of the project. 

Construction 
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Impact No. Environmental management measure Timing 

Operational 

noise impacts 

NV9 Receivers that qualify for assessment for at receiver 
treatment in relation to operational noise that are also 
predicted to experience significant exceedances of noise 
management levels due to construction will be given 
priority preference for assessment. When at receiver 
treatments are found to be appropriate, the application of 
the treatment will be expedited.  

Construction 

 NV10 Where reasonable and feasible, operational noise 
mitigation such as noise barriers, berms and at-property 
treatments identified during detailed design should be 
installed early in the project so as to provide a benefit to 
receivers during the construction phase of the project. 

Construction 

Road traffic 

noise 

NV11 The use of low noise pavement to further reduce road 
traffic noise at the source will be investigated during 
detailed design taking into account whole-life engineering 
considerations and the overall social, economic and 
environmental effects. If low noise pavement is found to be 
appropriate, it would be considered as a management 
measure when assessing operation noise impacts based 
on the detailed design. 

Construction 

 NV12 The area in the vicinity of the western portal of the Iron 
Cove Link, Rozelle, will be assessed further during 
development of the detailed design to identify appropriate 
noise mitigation measures to address predicted increases 
in road traffic noise to the project. The measures that will 
be considered will include low road noise pavement, noise 
barriers, at-property treatments and the project design. 

Construction 

Operation    

Operational 

noise 

performance 

ON13 Potential operational noise performance of the project 
based on the detailed design will be assessed and 
appropriate management measures will be confirmed and 
implemented. 

Construction 

 ONV14 Within 12 months of the commencement of the operation 
of the project, actual operational noise performance will be 
compared to predicted operational noise performance. The 
need for any additional management measures to address 
any identified operational performance issues and meet 
relevant operational noise criteria will be assessed and 
implemented where reasonable and feasible.  

Operation 
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