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12 Noise and vibration 
A Technical working paper: Noise and vibration (Appendix J) has been prepared to assess the 
potential noise and vibration impacts of the project. This chapter provides a summary of the technical 
working paper and outlines the potential noise and vibration impacts associated with the new M5 (the 
project). 

Table 12-1 sets out the Secretary’s Environmental Assessment Requirements (SEARs) as they relate 
to noise and vibration and where in the environmental impact statement (EIS) these have been 
addressed. 

Table 12-1 SEARs – Noise and vibration 

SEARs  Where addressed 
An assessment of the noise impacts of the proposal 
during operation, consistent with the Road Noise 
Policy (EPA, 2011) and NSW Industrial Noise Policy 
(EPA, 2000). The assessment must address: 
• the redistribution of traffic 

 
 
 

• impacts to receivers (dwellings, child care 
centres, educational establishments, hospitals, 
motels, nursing homes, or places of worship) 
 

• sleep disturbance 
 
 

• the characteristics of noise (eg low frequency 
noise). 

This chapter and Technical working paper: 
Noise and vibration (Appendix J). 
 
 
Road traffic noise impacts generated by 
redistributed traffic are considered in 
Section 12.4.2. 
 
Operation noise impacts are considered in 
Section 12.4.2. 
 
 
Operation related sleep disturbance is 
considered in Section 12.4.2. 
 
The characteristics of project noise sources, 
including frequency, are provided in 
Technical working paper: Noise and 
vibration (Appendix J). 

An assessment of construction noise and vibration 
impacts, consistent with the Interim Construction 
Noise Guideline (ICNG) (DECC, 2009) and Assessing 
Vibration: a technical guideline (DEC, 2006). The 
assessment must address: 
• the nature of construction activities (including 

transport, tonal or impulsive noise-generating 
works and the removal of operational noise 
barriers, as relevant) 

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

• the nature, sensitivity and impact to receivers 
• 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) 

• an indication of potential for works outside 
standard construction hours, including predicted 
levels, exceedances and number of potentially 
affected receivers, justification for the activity in 
terms of the ICNG. 

This chapter and Technical working paper: 
Noise and vibration (Appendix J). 
 
Construction noise impacts, including the 
nature of construction activities, the intensity 
and duration of noise and vibration, affected 
receivers, and the need for and timing of 
construction activities, particularly outside 
standard construction hours, is included in 
Section 12.4.1 

Cumulative assessment of potential construction noise 
and vibration impacts due to other developments in 
the vicinity, including future stages of WestConnex. 

Cumulative construction noise impacts are 
considered in Section 12.4.1 and 
Section 12.4.2. 
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12.1 Assessment methodology 
The assessment methodology for noise and vibration impacts has generally involved: 

• Identification of the study area 

• Identification and classification of sensitive receivers 

• Noise monitoring 

• Calibration of noise models using noise monitoring data 

• Modelling of construction and operational noise 

• Assessment of noise model predictions against relevant noise criteria for construction works, 
construction and operational traffic, and operational infrastructure 

• Identification of feasible and reasonable mitigation and management measures. 

Where guidelines require consideration of ‘feasible’ and ‘reasonable’ noise mitigation and 
management measures, the Interim Construction Noise Guidelines (ICNG) (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, including the cost of the measure. 

12.1.1 Study area 
The noise and vibration study area is shown in Figure 12-1 and was identified in two parts: 

• The study area relevant to construction and operational sites 

• The study area relevant to construction and operational traffic. 

The study area has been identified through consideration of potential noise impacts, noting that the 
area affected by noise is usually larger than the area that may be affected by vibration. 

The study area for the construction and operational sites was determined by: 

• Identifying construction activities and sites, and operational sites, with the potential to generate 
noise, including each of the surface works areas: the western surface works area, the Bexley 
Road surface works area, the Kingsgrove surface works area, the Arncliffe surface works area, 
and the St Peters interchange and local road upgrades surface works area 

• Identifying noise sensitive receivers around each activity and site with the potential to generate 
noise.  Noise sensitive receivers were identified through aerial photography and all structures in 
the project area, except for those to be acquired and demolished, were subject to visual 
groundtruthing.  This exercise, in conjunction with cadastral information, was used to determine 
the classification of buildings into residential, commercial, industrial, educational, recreational and 
other uses (such as sheds and the like) 

• Grouping receivers into a series of 30 noise catchment areas (NCAs) based on location, the 
nature of the receivers and local conditions (such as topography and proximity to other major 
noise sources).  The extent of each NCA was established based on the anticipated extent of 
discernible noise impacts around each construction and operational activity/ site 

• The 30 NCAs together form the noise study area for construction and operational sites. 
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The study area for the construction and operational traffic noise was determined by: 

• Identifying traffic routes for construction and operational phases of the project: 

− For construction traffic, proposed construction traffic routes to and from each construction 
compound are described in Chapter 9 (Traffic and transport). Access and egress 
arrangements for each construction compound are summarised in Table 6-24 in Chapter 6. 

− For operation 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 
western surface works area (associated with the M5 East Motorway tie-in works) and around 
the St Peters interchange and local road upgrades.  

• An initial study area of 600 metres around each of the construction and operational traffic routes 
was identified, consistent with the requirements of the NSW Road Noise Policy (DECCW, 2001) 

• The roads captured in the 600 metre zone were refined considering: 

− Other major roads and road traffic noise sources within the 600 metre study area. In some 
cases, the study area was reduced in these locations consistent with the guidance provided in 
the Noise Criteria Guideline (RMS, 2015a) 

− This process of study area refinement involved considering the contribution of traffic noise 
attributable to the project.  Parts of the initial study area where the project was identified as 
contributing no more than 2.0 dB(A) to the total traffic noise were excluded from the final 
study area. 

• Identifying receiver locations within the study area for construction and operational traffic noise, 
which was characterised and ground-truthed in the same manner as for the study area for 
construction and operational sites 

• Identifying parallel routes and undertaking road traffic modelling for areas in the existing road 
network around the project which have been identified as experiencing increases in traffic 
volumes as a result of traffic redistribution, based on the operational traffic assessment carried 
out for the project (refer to Chapter 9 (Traffic and transport)). 

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 motorways and roads. 
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12.1.2 Background noise monitoring 
Monitoring approach and locations 
Unattended background noise monitoring has been carried out to inform the noise impact assessment 
at 27 locations throughout the study area, over five noise monitoring periods between May 2014 and 
September 2015. Noise monitoring locations are shown in Figure 12-2 to Figure 12-10, and are 
described in detail in Section 3.4 of the Technical working paper: Noise and vibration (Appendix J). 

The locations for the noise logging were chosen through examination of aerial photography and site 
inspections. Attended noise measurements were also undertaken to determine the nature of the local 
noise environment and confirm road traffic was the controlling noise source (for the validation of the 
operational noise model). Noise logger locations were chosen to be representative of the noise 
sensitive receivers most likely to be adversely affected by the works.  

Two types of noise monitoring have been carried out: 

• Noise monitoring at representative locations within each NCA. This monitoring data was used to: 

− Establish existing background noise levels for receiver locations in each NCA 

− Calculate construction noise management levels for construction activities in accordance with 
the Interim Construction Noise Guideline (DECC, 2009). These construction noise 
management levels were used to assess the noise performance of construction sites  

− Operational noise criteria for fixed facilities in accordance with the Industrial Noise Policy 
(EPA, 2000).  These operational noise criteria were used to assess the noise performance of 
operational sites. 

• Traffic noise monitoring at representative locations along operational traffic routes.  This 
monitoring included concurrent traffic noise and traffic volume monitoring to identify the 
relationship between traffic numbers and traffic noise at each location. This data was used to: 

− Establish existing background traffic noise levels for receiver locations along each 
construction and operational traffic route 

− Validate the traffic noise model.  This validation involved ensuring that traffic noise modelled 
for a specific traffic volume reflected concurrent traffic noise and traffic volume monitoring 
data. 

Noise monitoring was not required for the assessment of construction traffic noise because 
construction traffic noise has been evaluated based on the change in traffic flows with and without any 
additional construction traffic. 
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12.1.3 Policy framework 
The following guidelines have been used in the noise and vibration assessment: 

• Construction noise: 

− ICNG (DECC, 2009) 

− Construction Noise Strategy (Transport for NSW, 2012c) 

• Construction vibration: 

− Assessing Vibration: A Technical Guideline (DEC, 2006a) 

− Structural vibration – Effects of vibration on structures (German Standard (DIN) 4150 Part 3-
1999) 

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

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

− Technical Basis for Guidelines to Minimise Annoyance Due to Blasting Overpressure and 
Ground Vibration (Australian and New Zealand Environment Council, 1990) 

• Construction and operational traffic noise: 

− NSW Road Noise Policy (DECCW, 2011) 

− Noise Criteria Guideline (Roads and Maritime, 2015a) 

− Noise Mitigation Guideline (Roads and Maritime, 2015b) 

• Noise from operational ancillary facilities: 

− Industrial Noise Policy (EPA, 1999) 

• Sleep disturbance during construction and operation: 

− NSW Road Noise Policy (DECCW, 2011) 

− Preparing an Operational Noise and Vibration Assessment (Roads and Maritime, 2011b) 

− Practice Note 3 of the Environmental Noise Management Manual (RTA, 2001). 

12.2 Existing environment  
The existing noise environment across the study area is characterised by high levels of road traffic 
noise. The most dominant sources of noise include the M5 East Motorway, Bexley Road, Kingsgrove 
Road, King Georges Road, the Princes Highway, Canal Road and Campbell Road. 

There are also noise contributions from local roads. The existing noise environment within the study 
area is generally dependent on the proximity of receiver location to existing major road corridors. 
Other key noise sources in the study area include the East Hills, Airport, Inner West and Illawarra 
Railways and Sydney Airport. 

Land use and existing development within and around the project corridor is predominately urban and 
suburban in nature, containing a mix of residential, commercial, industrial and open space uses.  

The results of the background noise monitoring are provided in Table 12-2. Noise monitoring 
locations are shown in Figure 12-1 and described in detail in the Technical working paper: Noise and 
vibration (Appendix J). 

The noise monitoring results in Table 12-2 are typical of noise levels experienced in suburban 
environments with daytime noise levels generally around 45 dB(A) to 65 dB(A), and in most cases 
several decibels quieter during the evening period. Night time background noise levels are variable, 
from around 30 dB(A) to 45 dB(A) depending on the proximity of receiver locations to 24 hour noise 
sources such as major transport corridors and industrial developments. 
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Background traffic noise is strongly influenced by proximity to existing major road corridors, with 
daytime traffic noise between around 54 dB(A) and 73 dB(A). Monitoring data indicates greater 
variability in background traffic noise during the night-time, with monitored values between around 
50 dB(A) and 70 dB(A). 

Table 12-2 Background noise monitoring results 

Noise 
Monitoring  
location 

Rating background level, dB(A) 1 Rating background level, dB(A) 2 

Day 
(7am to 6pm) 
LA90,15 minute 

Evening 
(6pm to 10pm) 

LA90,15 minute 

Night 
(10pm to 7am) 

LA90,15 minute 

Day  
(7 am – 10 pm) 

(LAeq, (15 hour)) 

Night  
(10 pm – 7am) 

(LAeq, (9 hour)) 

NL01 57 51 40 66 62 
NL02 50 46 39 68 64 
NL03 54 45 40 67 62 
NL04 58 52 42 68 64 
NL05 52 50 44 64 58 
NL06 58 56 49 70 64 
NL07 54 54 40 63 59 
NL08 49 46 41 54 50 

NL09 48 48(49)3 43 54 51 

NL10 Equipment failure5 
NL11 68 67 49 73 70 

NL12 45 45(47)3 43 54 51 

NL13 67 67 51 72 69 
NL14 50 50 42 56 52 
NL15 67 64 49 72 69 
NL16 47 46 40 - - 
NL17 49 49 42 - - 
NL18 50 49 40 - - 
NL19 60 54 43 - - 

NL20 55 55(56)3 45 - - 

NL21 49 48 42 - - 

NL22 47 47(48)3 39 - - 

NL23 51 51 43 - - 

NL24 47 47(49)3 41 - - 

NL254 60 58 46 - - 
NL26 53 52 44 - - 
NL27 52 51 39 - - 

Note 1: ICNG governing periods – Day: 7.00 am to 6.00 pm Monday to Saturday, 8.00 am to 6.00 pm Sunday; Evening: 6.00 
pm to 10.00 pm; Night: 10.00 pm to 7.00 am Monday to Saturday, 10.00 pm to 8.00 am Sunday. 
Note 2: NSW Road Noise Policy assessment time periods – Day: 7.00 am to 10.00 pm; Night: 10.00 pm to 7.00 am (weekly 
data). 
Note 3: Application notes to the Industrial Noise Policy indicate that the community generally expects a greater control of noise 
during the evening and night as compared to the day time. Therefore, the evening is set to no more than that for the daytime 
and the night-time to no more than the evening. Monitoring results for these instances are shown in brackets. 
Note 4: Monitoring location near to building facade. Measured LAeq noise levels considered to represent façade reflected noise 
levels which are up to 2.5 dB(A) higher than the equivalent free-field condition. 
Note 5: Noise levels at location NL09 were deemed to be representative of those at location NL10, and were therefore adopted.  
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12.3 Assessment criteria 
The following noise and vibration assessment criteria are relevant to the construction of the project: 

• Noise management levels applied to the assessment of surface construction activities and 
construction sites (airborne noise) 

• Sleep disturbance criteria applied to the assessment of construction activities that may be carried 
out during the night time (10pm to 7am) 

• Ground borne noise goals for tunnelling and associated tunnel construction activities 

• Noise assessment levels for construction traffic noise 

• Vibration assessment standards for construction activities that may generate vibration 

• Vibration and overpressure standards for blasting activities during tunnelling. 

12.3.1 Construction noise assessment criteria  
Construction noise management levels – airborne construction noise 
The risk of adverse impact of construction noise on a community is determined by the extent of its 
emergence above the existing background noise level, the duration of the event and the 
characteristics of the noise. 

Residential receivers 
Noise management levels for residential receivers are calculated relative to existing background noise 
levels, and take into account whether construction activities are carried out during or outside standard 
construction hours. The Interim Construction Noise Guideline (DECC, 2009) also identifies the level at 
which a residential receiver is considered to be ‘highly noise affected’. 

The method for calculating construction noise management levels from existing noise levels (rating 
background levels) for residential receivers is summarised in Table 12-3. Further details of this 
calculation are provided in the Technical working paper: Noise and vibration (Appendix J) and in the 
Interim Construction Noise Guideline (DECC, 2009). 

This calculation method has been applied to the existing noise levels (rating background levels) 
identified through noise monitoring in each NCA. The resulting construction noise management levels 
for residential receivers in each NCA are provided in Table 12-4. 
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Table 12-3 Calculating construction noise management levels for residential receivers 

Time of day Noise management level 
(LAeq(15-minute)) (dB(A)) 

Application 

During standard 
construction hours: 
• Monday to Friday 

7am to 6pm 
• Saturday 8am to 

1pm 
• No work on 

Sundays or public 
holidays 

Noise affected receivers 
 
Rating background level 
plus 10 dB(A) 

The ‘noise affected’ level represents the 
point above which there may be some 
community reaction to noise. 
 
Where the predicted or measured 
construction noise is above this noise 
management level, all feasible and 
reasonable noise mitigation measures 
should be identified and applied. 
 
Receivers affected by noise above this 
noise management level should also be 
notified of the nature of works to be carried 
out, the expected noise levels and duration, 
and provided with contact details. 

Highly noise affected 
receivers 
 
75 dB(A)  

The ‘highly noise affected’ level represents 
the point above which there may be strong 
community reaction to noise. 
 
Where predicted or measured construction 
noise is above this level, additional 
restrictions may be required.   
These may include respite periods and 
restrictions on hours for noisy works taking 
into account: 
• Times when the community may be 

less sensitive to noise (such as before 
and after school for works near 
schools, or mid-morning or mid-
afternoon for works near residences) 

• Community acceptance of a longer 
construction period in exchange for 
restricted construction times. 

Outside standard 
construction hours 

Noise affected receivers 
 
Rating background level 
plus 5 dB(A) 

A strong justification is required for 
construction works outside standard 
construction hours. 
 
Construction outside standard construction 
hours required the identification and 
application of all feasible and reasonable 
noise mitigation measures. 
 
Where noise is more than 5 dB(A) above the 
noise management level, even after the 
application of all feasible and reasonable 
noise mitigation measures, further 
consultation and negotiation with the 
community should be carried out. 

Note: Noise levels apply at the property boundary that is most exposed to construction noise, and at a height of 
1.5 metres above ground level. If the property boundary is more than 30 metres from the residence, the location 
for measuring or predicting noise levels is at the most noise-affected point within 30 metres of the residence.  
Noise levels may be higher at upper floors of the noise affected residence. 
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Table 12-4 Construction noise management levels for residential receivers in each NCA 

NCA Noise monitoring 
locations 

Period Rating background 
level (dB(A))1 

Construction noise 
management level (NML)2,3 

Western surface works area 
NCA18 NL09 Day 48 58 

Evening 481 53 
Night 43 48 

NCA19 NL12 Day 45 55 
Evening 451 55 
Night 43 48 

NCA20 NL18 Day 50 60 
Evening 49 54 
Night 40 45 

NCA21 NL16 Day 47 57 
Evening 46 51 
Night 40 45 

NCA22 NL16 Day 47 57 
Evening 46 51 
Night 40 45 

NCA23 NL17 Day 49 59 
Evening 49 54 
Night 42 47 

NCA24 NL14 Day 50 60 
Evening 50 55 
Night 42 47 

NCA25 NL24 Day 47 57 
Evening 471 53 
Night 41 46 

NCA26 NL24 Day 47 57 
Evening 471 53 
Night 41 46 

NCA27 NL25 Day 60 70 
Evening 58 63 
Night 46 51 

NCA28 NL27 Day 52 62 
Evening 51 56 
Night 39 44 

NCA29 NL24 Day 47 57 
Evening 471 53 
Night 41 46 

NCA30 NL26 Day 53 63 
Evening 52 57 
Night 44 49 

Bexley Road surface works area 
NCA15 NL23 Day 51 61 

Evening 51 56 
Night 43 48 

NCA16 NL07 Day 54 64 
Evening 54 59 
Night 40 45 

NCA17 NL09 Day 48 58 
Evening 481 53 
Night 43 48 
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NCA Noise monitoring 
locations 

Period Rating background 
level (dB(A))1 

Construction noise 
management level (NML)2,3 

Arncliffe surface works area 
NCA12 NL20 Day 55 65 

Evening 551 60 
Night 45 50 

NCA13 NL21 Day 49 59 
Evening 48 53 
Night 42 47 

NCA14 NL22 Day 47 57 
Evening 471 52 
Night 39 44 

St Peters interchange and local road upgrade surface works area 
NCA01 NL01 Day 57 67 

Evening 51 56 
Night 40 45 

NCA02 NL02 Day 45 55 
Evening 43 48 
Night 32 37 

NCA03 NL02 Day 45 55 
Evening 43 48 
Night 32 37 

NCA04 NL01 Day 57 67 
Evening 51 56 
Night 40 45 

NCA05 NL01 Day 57 67 
Evening 51 56 
Night 40 45 

NCA06 NL02 Day 45 55 
Evening 43 48 
Night 32 37 

NCA07 NL05 Day 52 62 
Evening 50 55 
Night 44 49 

NCA08 NL03 Day 54 64 
Evening 45 50 
Night 40 45 

NCA09 NL19 Day 60 70 
Evening 54 59 
Night 43 48 

NCA10 NL06 Day 58 68 
Evening 56 61 
Night 49 54 

NCA11 NL04 Day 58 68 
Evening 52 57 
Night 42 47 

Note 1: The community generally expects a greater control of noise during the evening and night compared to the 
day time. Therefore the rating background level for the evening has been set to no more than that for the daytime 
and the night-time to no more than the evening. 
Note 2: Day time construction noise management levels = rating background level plus 10 dB(A)  
Note 3: Evening / night time construction noise management levels = rating background level plus 5 dB(A) 
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Other sensitive land uses 
Noise management levels for other sensitive receiver locations, including schools, hospitals and 
places of worship, are generally specified as internal noise levels (ie inside the school, hospital or 
place of worship). The Interim Construction Noise Guideline (DECC, 2009) also specifies external 
noise management levels of outside areas, such as parks and recreation areas. Hotels have been 
considered as a commercial receiver.  

Construction noise management levels recommended by the Interim Construction Noise Guideline 
(DECC, 2009) for other sensitive receivers are summarised in Table 12-5.   

Table 12-5 Construction noise management levels – other sensitive receivers 

Other sensitive receiver type Construction noise management level (LAeq(15-minute)) 
(dB(A)) 

Classrooms at schools and other 
educational institutions 

Internal noise level of 45 dB(A) when the property is in use. 

Hospital wards and operating 
theatres 

Internal noise level of 45 dB(A) when the property is in use. 

Places of worship Internal noise level of 45 dB(A) when the property is in use. 
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 of 65 dB(A) when the property is in use. 

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

External noise level of 60 dB(A) when the property is in use. 

Community centres Depends on the intended use of the centre, and applies when 
the property is in use. Refer to the recommended “maximum” 
internal levels in AS2107 for specific uses. 

Aged care facilities Residential land use noise assessment criteria applied to 
these facilities. 

Commercial and industrial premises 
The Interim Construction Noise Guideline (DECC, 2009) specifies external noise management levels 
for less sensitive receiver locations, such as businesses and industry. For these types of receivers an 
external noise management level of 70 dBA LAeq(15minute) has been adopted for commercial premises, 
while a noise management level of 75 dBA LAeq(15minute) has been adopted for industrial premises. 

Construction noise sleep disturbance criteria 
The potential for sleep disturbance as a result of construction activities that may be conducted at night 
is assessed based on two criteria: 

• A sleep disturbance screening criterion, to identify situations where there is potential for sleep 
disturbance 

• A sleep disturbance awakening reaction criterion, below which an awakening reaction is unlikely 
to occur. 

The sleep disturbance screening criterion is the noise level (measured as LA1(one-minute) at the bedroom 
window during the night time period) that is 15 dB(A) above the background noise level (rating 
background level).  Where night time noise is anticipated to exceed this screening criterion, the NSW 
EPA recommends a more detailed analysis to identify the magnitude of maximum noise levels above 
background noise levels, and the number of times the screening criterion is anticipated to be 
exceeded during any night. 
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The sleep disturbance awakening reaction criterion is the threshold at which an awakening reaction is 
likely to occur based on night time noise.   

Research conducted to inform the preparation of the NSW Road Noise Policy (DECCW, 2011) has 
concluded that this threshold is around 50-55 dB(A) when measured inside a bedroom.   

An open window provides around 10 dB(A) of noise attenuation, and therefore the sleep disturbance 
awakening reaction criterion when measured outside a bedroom window is 60-65 dB(A).  Below this 
criterion, an awakening reaction is unlikely to occur. 

The sleep disturbance screening criterion and the sleep disturbance awakening reaction criterion for 
each NCA are provided in Table 12-6. 

Table 12-6 Construction noise sleep disturbance criteria 

NCA Noise 
monitoring 
location 

Background noise 
level (rating 
background level) 
(dB(A)) 

Sleep disturbance 
screening criteria 
(LA1(1min)) (dB(A)) 

Sleep disturbance 
awakening 
reaction criteria 
(LA1(1min)) (dB(A)) 

Western surface works area 

NCA18 NL09 43 58 65 
NCA19 NL12 43 58 65 
NCA20 NL18 40 55 65 
NCA21 NL16 40 55 65 
NCA22 NL16 40 55 65 
NCA23 NL17 42 57 65 
NCA24 NL14 42 57 65 
NCA25 NL24 41 56 65 
NCA26 NL24 41 56 65 
NCA27 NL25 46 61 65 
NCA28 Nl27 39 54 65 
NCA29 NL24 41 56 65 
NCA30 NL26 44 59 56 
Bexley Road surface works area 
NCA15 NL23 43 58 65 
NCA16 NL07 40 55 65 
NCA17 NL09 43 58 65 
Arncliffe surface works area 
NCA12 NL20 45 60 65 
NCA13 NL21 42 57 65 
NCA14 NL22 39 54 65 
St Peters interchange and local road upgrade surface works area 
NCA01 NL01 40 55 65 
NCA02 NL02 32 47 65 
NCA03 NL02 32 47 65 
NCA04 NL01 40 55 65 
NCA05 NL01 44 59 65 
NCA06 NL02 32 47 65 
NCA07 NL05 44 59 65 
NCA08 NL03 41 56 65 
NCA09 NL19 43 58 65 
NCA10 NL06 49 64 65 
NCA11 NL04 42 57 65 
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Construction ground-borne noise goals 
Some construction activities, such as tunnelling, can generate vibrations which travel through the 
ground to the surface where the vibrations can ‘break out’ as audible noise for surface receivers. This 
effect is often referred to as ground-borne noise or regenerated noise. Ground-borne noise is typically 
low frequency, and if audible is perceived as a ‘rumble’. 

Ground-borne noise is generally only a relevant issue where the ground-borne noise level is higher 
than airborne noise from surface construction activities and other background sources. In many 
cases, ground-borne noise is masked by airborne noise levels. For this reason, ground-borne noise is 
usually only an issue during the evening and night time periods, when ambient noise levels are lower. 

Recommended ground-borne noise goals for the project, as detailed in the Interim Construction Noise 
Guideline (DECC, 2009), applicable for residences are: 

• Evening: 40 dBA LAeq(15minute) 

• Night-time: 35 dBA LAeq(15minute) 

The Interim Construction Noise Guideline (DECC, 2009) does not provide guidance in relation to 
acceptable ground-borne noise levels for commercial receivers. An internal NML of 60 dBA 
LAeq(15minute) has been adopted in order to identify potential impacts. 

Criteria for vibration from blasting are discussed in Section 12.3.2. 

Construction road traffic noise criterion 
The Interim Construction Noise Guideline (DECC, 2009) does not provide specific criterion to assess 
the noise arising from construction traffic on public roads. However, it does refer to the Environmental 
Criteria for Road Traffic Noise, now superseded by the NSW Road Noise Policy (DECCW, 2011), for 
the assessment of noise arising from construction traffic on public roads.  

In relation to assessing feasible and reasonable noise mitigation measures, the NSW Road Noise 
Policy (DECCW, 2011) suggests that noise increases of up to 2 dB(A) are barely perceptible to the 
average person, Therefore, the noise goal applied to traffic movements on public roads generated 
during the construction phase of the project is an increase in existing road traffic noise levels of no 
more than 2 dB(A).  

12.3.2 Construction vibration assessment criteria  
Vibration generated by construction activities may result in: 

• Potential structural damage of buildings and/or cosmetic damage (eg superficial cracking in 
cement render or plaster).  Vibration standards for the protection of structural integrity are 
provided in German Standard DIN 4150 Structural Vibration, Part 3: Effects of Vibration on 
structures. 

• Human comfort effects, where human receivers are inconvenienced or possibly disturbed by 
vibration. Vibration standards for the protection of human comfort are provided in Assessing 
Vibration: a technical guideline (DEC, 2006a). 

Vibration and overpressure effects from blasting, and applicable assessment standards, are detailed 
in the following section. 

Construction vibration assessment standards 
Structural damage 
At present, no Australian Standards exist for the assessment of building damage caused by vibration.  
The German Standard Structural Vibration, Part 3: Effects of Vibration on structures (DIN 4150-3) 
provides recommended maximum levels of vibration to reduce the likelihood of building damage 
caused by vibration. 

Recommended vibration limits specified in DIN 4150-3 are summarised in Table 12-7. The standard 
recognises that these limits are precautionary and vibration levels above these limits do not 
necessarily mean that damage to a structure would occur. 
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In addition to these recommended vibration limits, Roads and Maritime also applies a two millimetres 
per second vibration standard at property boundaries as part of its environmental procedures. 

Table 12-7 Recommended structural damage vibration limits 

Type of structure  Vibration velocity (mm/s) 

Frequency at foundation 
Horizontal 

plane of the 
highest floor 

Less than 
10 Hz 

10 Hz to 
50 Hz 

50 Hz to 
100 Hz 

All 
frequencies 

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

20 20 to 40 40 to 50 40 

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

Structures that (because of their 
particular sensitivity to vibration) do not 
correspond to those listed above, but 
have intrinsic value (eg buildings that are 
under a preservation order) 

3 3 to 8 8 to 10 8 

Human comfort (tactile vibration) 
Assessing Vibration: a technical guideline (DEC, 2006a) provides preferred and maximum vibration 
dose values for different types of vibration. The guideline provides that: 

• There is a low probability of adverse comment or disturbance to building occupants for vibration 
below preferred values 

• Activities should be designed to meet preferred values for receivers that are not currently affected 
by vibration 

• Vibration above preferred values and up to the maximum values may be justified if all feasible and 
reasonable vibration mitigation measures are applied 

• Negotiated agreements with the affected parties should be pursued where maximum values are 
exceeded. 

The three types of vibration covered by Assessing Vibration: a technical guideline (DEC, 2006a) are: 

• Intermittent vibration.  This occurs where there are interrupted periods of continuous vibration, 
repeated periods of impulsive vibration or continuous vibration that varies significantly in 
magnitude.  This may include intermittent construction activity, impact pile driving, or jack 
hammers. 

• Continuous vibration.  This vibration continues uninterrupted for a defined period and its sources 
include machinery and continuous construction activities 

• Impulsive vibration.  This vibration is a rapid build up to a peak followed by a damped decay. It 
may consist of several cycles at around the same amplitude, typically lasting less than two 
seconds and no more than three occurrences in an assessment period. Its sources may include 
occasional dropping of heavy equipment or loading activities 

The assessment of intermittent vibration is based on vibration dose values.  A vibration dose value 
represents the total cumulative vibration received over the day time or the night time period.  The 
preferred and maximum vibration dose values for intermittent vibration from construction activities are 
summarised in Table 12-8.   

These vibration dose values are based on the likelihood that a person would be annoyed by the level 
of vibration over the entire day time or night time period. 
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Table 12-8 Preferred and maximum vibration dose values for intermittent vibration during 
construction activities  

Receiver type Day time 
(7am to 10pm) 

Night time 
(10pm to 7am) 

Preferred 
value 

(m/s1.75) 

Maximum 
value 

(m/s1.75) 

Preferred 
value 

(m/s1.75) 

Maximum 
values 
(m/s1.75) 

Critical areas (such as hospital operating 
theatres and precision laboratories) 

0.1 0.2 0.1 0.2 

Residences 0.2 0.4 0.13 0.26 
Offices, schools, educational institutions and 
places of worship 

0.4 0.8 0.4 0.8 

Workshops 0.8 1.6 0.8 1.6 

Acceptable levels of human exposure to continuous and impulsive vibration are dependent on the 
time of day and the sensitivity of the receiver type.  Preferred values for continuous and impulsive 
vibration are summarised in Table 12-9, and relate to three axes: 

• x axis – back to chest 

• y axis – right side to left side 

• z axis – foot to head. 

There is a low probability of adverse comment or disturbance to building occupants at vibration values 
below the preferred values in Table 12-9.   

Vibration above the preferred values may also be acceptable, particularly for temporary disturbances 
and infrequent, short events. 

Assessing Vibration: a technical guideline (DEC, 2006a) also presents acceptable levels of human 
exposure to continuous or impulsive vibration in terms of ‘peak velocity’ of the vibration.  Preferred 
and maximum peak velocity values are summarised in Table 12-10.  

Table 12-9 Preferred and maximum values for continuous and impulsive vibration (1-80 Hz) 

Receiver type Time of 
day 

Preferred (m/s2) Maximum (m/s2) 

z axis x axis and 
y axis 

z axis x axis and 
y axis 

Continuous vibration 
Critical areas (such as 
hospital operating 
theatres and precision 
laboratories) 

When in 
use 

0.005 0.0036 0.010 0.0072 

Residences Day 0.010 0.0071 0.020 0.014 
Night 0.007 0.005 0.014 0.010 

Offices, schools, 
educational institutions 
and places of worship 

When in 
use 

0.020 0.014 0.040 0.028 

Workshops When in 
use 

0.040 0.029 0.080 0.058 

Impulsive vibration 
Critical areas (such as 
hospital operating 
theatres and precision 
laboratories) 

When in 
use 

0.005 0.0036 0.010 0.0072 

Residences Day 0.300 0.21 0.60 0.42 
Night 0.100 0.071 0.20 0.14 
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Receiver type Time of 
day 

Preferred (m/s2) Maximum (m/s2) 

z axis x axis and 
y axis 

z axis x axis and 
y axis 

Offices, schools, 
educational institutions 
and places of worship 

When in 
use 

0.640 0.46 1.28 0.92 

Workshops When in 
use 

0.640 0.46 1.28 0.92 

 

Table 12-10 Criteria for exposure to continuous and impulsive vibration (peak velocity) 

Receiver type Time of day Preferred 
(mm/s) 

Maximum 
(mm/s) 

Continuous vibration 
Critical areas (such as hospital operating theatres and 
precision laboratories) 

When in use 0.14 0.28 

Residences Day 0.28 0.56 
Night 0.20 0.40 

Offices, schools, educational institutions, places of worship When in use 0.56 1.1 
Workshops When in use 1.1 2.2 

Impulsive vibration 
Critical areas (such as hospital operating theatres and 
precision laboratories) 

When in use 0.14 0.28 

Residences Day 8.6 17.0 
Night 2.8 5.6 

Offices, schools, educational institutions, places of worship When in use 18.0 36.0 

Workshops When in use 18.0 36.0 

Safe working distances 
The Construction Noise Strategy (Transport for NSW, 2012c) provides indicative safe working 
distances for different types of construction equipment based on achieving vibration standards for 
structural integrity and human comfort.  These safe working distances are provided in Table 12-11. 

Where specified construction equipment is used at greater distances from receiver locations than the 
specified safe working distance, there is negligible risk of structural damage or impacts to human 
comfort.  Where safe working distances are not met, more detailed consideration of potential vibration 
impacts is warranted. 
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Table 12-11 Safe working distances for common construction equipment 

Construction 
equipment 

Rating/ description Safe working distance (m) 

Cosmetic 
structural 
damage 

Human comfort 

Vibratory roller <50 kN (typically 1-2 tonnes) 5 15 to 20 
<100 kN (typically 2-4 tonnes) 6 20 
<200 kN (typically 4-6 tonnes) 12 40 
<300 kN (typically 7-13 tonnes) 15 100 
>300 kN (typically 13-18 tonnes) 20 100 
>300 kN (typically 18 tonnes) 25 100 

Small hydraulic hammer 300kg – 5-12 tonne excavator 2 7 
Medium hydraulic 
hammer 

900kg – 12-18 tonne excavator 7 23 

Large hydraulic hammer 1600kg – 18-34 tonne excavator 22 73 
Vibratory pile driver Sheet piles 2 to 20 20 
Pile boring ≤800 mm 2 (nominal) N/A 
Jackhammer Handheld 1 (nominal) Avoid contact 

with structure 

Blasting criteria 
Blasting would be required during tunnelling activities. Blasting has been considered as an excavation 
method for the tunnels because the vibration caused by a single blast (airblast) is much shorter than 
the continuous vibration and ground-borne noise resulting from mechanical exaction equipment such 
as roadheaders.  

Blasting can generate two types of effects, both of which have the potential to cause damage to 
structures and discomfort to human receivers: 

• Airblast – the pressure wave transmitted through the air as a result of the blast 

• Vibration – the energy transmitted through the ground as a result of the blast. 

Guidance in relation to acceptable overpressure and vibration from blasting is provided in the Interim 
Construction Noise Guideline (DECC, 2009), 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 (ANZEC, 1990), as follows: 

• Airblast overpressure criteria for blasting: 

− Recommended maximum level of 115 dBA (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 dBA (linear peak) should not be exceeded at any time 

• Ground vibration criteria for blasting: 

− 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, which include houses and low rise residential buildings, 
theatres, schools and other similar buildings occupied by people. 

The blast vibration criteria identified in the Technical Basis for Guidelines to Minimise Annoyance due 
to Blasting Overpressure and Ground Vibration (ANZEC, 1990) are considered conservative and were 
originally developed to protect communities exposed to long-term blasting operations such as at 
mining sites.  For projects such as this, with a shorter duration of blasting of 12 months or less, a 
higher vibration criterion may be reasonable. For this project, the location of the blast moves along the 
alignment such that any one receiver is affected for only a short period of time. 
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Table J4.5(A) in Appendix J of Explosives – Storage, Transport and Use (AS2187) presents vibration 
limits designed to safeguard human comfort in relation to blasting that have been used by some 
authorities, as it defines clearer vibration limits which are dependent on the specific duration of the 
project. Based on the limitations of the Technical Basis for Guidelines to Minimise Annoyance due to 
Blasting Overpressure and Ground Vibration (ANZEC, 1990) and further guidance in AS2187, a 
human comfort vibration limit of 10 millimetres per second (peak particle velocity) for blasting 
operations lasting less than 12 months has been adopted for this project. 

Control of damage 
In relation to damage from airblast, AS2187 notes that from Australian and overseas research, 
damage (even of a cosmetic nature) has not been found to occur at airblast levels below 133 dB.  

It should be noted that BS7385 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; this would be confirmed during detailed design. 

12.3.3 Operational noise assessment criteria 
The following noise and vibration assessment criteria are relevant to operation of the project: 

• Noise criteria applied to the assessment of fixed operational facilities and sites 

• Sleep disturbance criteria applied to the assessment of fixed operational facilities and sites that 
may generate noise during the night time (10pm to 7am) 

• Noise assessment levels for operational traffic noise, including potential sleep disturbance from 
road traffic noise. 

Operation of the project would not generate vibration with the potential to affect structural integrity or 
human comfort. 

Noise criteria for operational fixed facilities 
The Industrial Noise Policy (EPA, 2000) specifies noise criteria applicable to the project’s operational 
fixed facilities, including: 

• The Kingsgrove motorway operations complex (MOC1), including the operation of the Kingsgrove 
ventilation facility and jet fan break out noise from the western portals 

• The Bexley Road South motorway operations complex (MOC2), including operation of the 
emergency smoke extraction facility 

• The Arncliffe motorway operations complex (MOC3), including operation of the Arncliffe 
ventilation facility, emergency smoke extraction facility and water treatment plant 

• The St Peters motorway operations complex (MOC4), including operation of the St Peters 
ventilation facility and jet fan break out noise from the eastern portals 

• The Burrows Road motorway operations complex (MOC5), including the motorway control centre. 

The Industrial Noise Policy (EPA, 2000) provides two types of noise criteria, with the most stringent 
adopted in each case: 

• An intrusive criterion, which seeks to limit the increase in noise levels from a single source.  The 
intrusive criterion is set at 5 dB(A) above existing background noise levels (rating background 
levels) 

• An amenity criterion, which seeks to limit ‘noise creep’ over time with the addition of multiple noise 
sources. Amenity criteria are set noise levels specified as acceptable and recommended 
maximum noise levels for different receiver types (eg residential, commercial, industrial 
receivers). 

The amenity criteria for different receiver types specified in the Industrial Noise Policy (EPA, 2000) 
are summarised in Table 12-12. 
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Table 12-12 Amenity criteria for different receiver types 

Receiver type Time of day Amenity criteria (dB(A)) 

Acceptable Recommended 
maximum 

Residence (suburban) Day1 50 60 

Evening2 45 50 

Night3 40 45 

Residence (urban) Day1 60 65 

Evening2 50 55 

Night3 45 50 

School classroom (internal noise level) Noisiest one-
hour period 

35 40 

Hospital ward (internal noise level) Noisiest one-
hour period 

35 40 

Hospital ward (external noise level) Noisiest one-
hour period 

50 55 

Place of worship (internal noise level) When in use 40 45 

Area specifically reserved for passive 
recreation (eg National Park) 

When in use 50 55 

Active recreation area (eg school 
playground, golf course) 

When in use 55 60 

Commercial When in use 65 70 

Industrial When in use 70 75 
Note 1: Day is defined as 7am to 6pm Monday to Saturday and 8am to 6pm Sundays and Public Holidays. 
Note 2: Evening is defined as 6pm to 10pm Monday to Sunday and Public Holidays. 
Note 3: Night is defined as 10pm to 7am Monday to Saturday and 10pm to 8am Sundays and Public Holidays. 

Table 12-13 summarises the relevant amenity criterion and intrusive criterion for each NCA during 
each period of the day. The amenity criteria listed in Table 12-13 are based on the dominant receiver 
type in each NCA. 

Based on these criteria, project specific noise criteria have been identified, being the more stringent of 
the amenity criterion and the intrusive criterion.  The more stringent, limiting criterion is highlighted in 
bold in each case. 

Table 12-13 Project specific noise criteria for operational fixed facilities 

NCA/ NL Time of 
day 

Background 
noise level 
(rating 
background 
level)  

Amenity 
criterion 
(LAeq(period)) 
(dB(A)) 

Intrusive 
criterion 
(LAeq(15-minute)) 
(dB(A)) 

Project 
specific noise 
criterion 
(dB(A)) 

Kingsgrove motorway operations complex (MOC1), including Kingsgrove ventilation facility 
and western portals 
NCA18/ NL09 Day 48 50 53 50 

Evening 49 45 54 45 
Night 43 40 48 40 

NCA19/ NL12 Day 45 50 50 50 
Evening 451 45 50 45 
Night 43 40 48 40 

NCA24/ NL14 Day 50 50 55 50 
Evening 50 45 55 45 
Night 42 40 47 40 
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NCA/ NL Time of 
day 

Background 
noise level 
(rating 
background 
level)  

Amenity 
criterion 
(LAeq(period)) 
(dB(A)) 

Intrusive 
criterion 
(LAeq(15-minute)) 
(dB(A)) 

Project 
specific noise 
criterion 
(dB(A)) 

NCA25/ NL24 Day 47 50 52 50 
Evening 471 45 52 45 
Night 41 40 46 40 

NCA26/ NL24 Day 47 50 52 50 
Evening 471 45 52 45 
Night 41 40 46 40 

Bexley Road South motorway operations complex (MOC2), including the emergency smoke 
extraction facility 
NCA15/ NL23 Day 51 50 56 50 

Evening 51 45 56 45 
Night 43 40 48 40 

NCA16/ NL07 Day 54 50 59 50 
Evening 54 45 59 45 
Night 40 40 45 40 

NCA17/ NL09 Day 48 50 53 50 
Evening 481 45 53 45 
Night 43 40 48 40 

Arncliffe motorway operations complex (MOC3), including the Arncliffe ventilation facility and 
emergency smoke extraction facility 
NCA12/ NL20 Day 55 60 60 60 

Evening 56 50 61 50 
Night 45 45 50 45 

NCA13/ NL21 Day 49 60 54 54 
Evening 48 50 53 50 
Night 42 45 47 45 

NCA14/ NL22 Day 47 50 52 50 
Evening 47 45 52 45 
Night 39 40 44 40 

St Peters motorway operations complex (MOC4), including the St Peters ventilation outlet and 
eastern portals 
NCA06/ NL02 Day 45 50 50 50 

Evening 43 45 48 45 
Night 32 40 37 37 

NCA07/ NL05 Day 52 60 57 57 
Evening 50 50 55 50 
Night 44 45 49 45 

NCA10/ NL06 Day 58 60 63 60 
Evening 56 50 61 50 
Night 49 45 54 45 

Burrows Road motorway operations complex (MOC5) 
NCA04/ NL01 Day 57 60 62 60 

Evening 51 50 56 50 
Night 40 45 45 45 

NCA05/ NL01 Day 57 60 62 60 
Evening 51 50 56 50 
Night 40 45 45 45 

NCA11/ NL04 Day 58 60 63 60 
Evening 52 50 57 50 
Night 42 45 47 45 
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The Industrial Noise Policy (EPA, 2000) requires the application of modifying factors where fixed 
facility noise sources include ‘annoying characteristics’ such as tonal, impulsive or low frequency 
noise.  The project’s operational infrastructure, including motorway operations complexes, ventilation 
facilities, emergency smoke extraction facilities, substations, jet fans and axial fans do not exhibit 
‘annoying characteristics’ and therefore no modification of applicable project specific noise criteria has 
been applied. This is due to the motorway operations complexes being located in close proximity to 
major roads. The relatively high levels of road traffic noise effectively mask any tonal or low frequency 
characteristics.  

Operational noise sleep disturbance criteria 
The potential for sleep disturbance as a result of operational noise from fixed facilities that operate at 
night is assessed based on two criteria: 

• A sleep disturbance screening criterion to identify situations where there is potential for sleep 
disturbance 

• A sleep disturbance awakening reaction criterion, below which an awakening reaction is unlikely 
to occur. 

The sleep disturbance screening criterion is the noise level (measured as LA1(one-minute) at the bedroom 
window during the night time period) that is 15 dB(A) above the background noise level (rating 
background level).   

Where night time noise is anticipated to exceed this screening criterion, the EPA recommends a more 
detailed analysis to identify the magnitude of maximum noise levels above background noise levels, 
and the number of times the screening criterion is anticipated to be exceeded during any night. 

The sleep disturbance awakening reaction criterion is the threshold at which an awakening reaction is 
likely to occur based on night time noise. 

Research conducted to inform the preparation of the Road Noise Policy (DECCW, 2011) has 
concluded that this threshold is around 50-55 dB(A) when measured inside a bedroom.  An open 
window provides around 10 dB(A) of noise attenuation, and therefore the sleep disturbance 
awakening reaction criterion when measured outside a bedroom window is 60-65 dB(A).  Below this 
criterion, an awakening reaction is unlikely to occur. 

The sleep disturbance screening criterion and the sleep disturbance awakening reaction criterion for 
each NCA relevant to operational fixed facilities are provided in Table 12-14. 

Table 12-14 Operational noise sleep disturbance criteria 

Noise 
catchment  
area (NCA) 

Noise 
monitoring 
local (NL) 

Background noise 
level (rating 
background level) 
(dB(A)) 

Sleep disturbance 
screening criteria 
(LA1(1min)) (dB(A)) 

Sleep disturbance 
awakening 
reaction criteria 
(LA1(1min)) (dB(A)) 

Kingsgrove motorway operations complex (MOC1), including the Kingsgrove ventilation 
facility and western portals 
NCA18 NL09 43 58 65 
NCA19 NL12 43 58 65 
NCA24 NL14 42 57 65 
NCA25 NL24 41 56 65 
NCA26 NL24 41 56 65 
Bexley Road South motorway operations complex (MOC2), including the emergency smoke 
extraction facility 
NCA15 NL23 43 58 65 
NCA16 NL07 40 55 65 
NCA17 NL09 43 58 65 
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Noise 
catchment  
area (NCA) 

Noise 
monitoring 
local (NL) 

Background noise 
level (rating 
background level) 
(dB(A)) 

Sleep disturbance 
screening criteria 
(LA1(1min)) (dB(A)) 

Sleep disturbance 
awakening 
reaction criteria 
(LA1(1min)) (dB(A)) 

Arncliffe motorway operations complex (MOC3), including the Arncliffe ventilation facility and 
emergency smoke extraction facility 
NCA12 NL20 45 60 65 
NCA13 NL21 42 57 65 
NCA14 NL22 39 54 65 
St Peters motorway operations complex (MOC4), including the St Peters ventilation facility and 
eastern portals 
NCA06 NL02 32 47 65 
NCA07 NL05 44 59 65 
NCA10 NL06 49 64 65 
Burrows Road motorway operations complex (MOC5) 
NCA04 NL01 40 55 65 
NCA05 NL01 40 55 65 
NCA11 NL04 42 57 65 

Operational road traffic noise criteria 
The operational road noise assessment has been carried out in accordance with the Noise Criteria 
Guideline (RMS, 2015a). The guideline provides guidance on how to implement the NSW Road Noise 
Policy (DECCW, 2011) for Roads and Maritime projects.  

The timeframes for assessment of road projects against the applicable road traffic noise criteria are in 
the year of opening and 10 years after opening. 

The assessment area extends to where noise levels are dominated by other roads that are not being 
assessed as part of this project as defined in the Noise Criteria Guideline (RMS, 2015).  

This is up to a maximum distance of 600 metres from the project works for urban areas. The project 
assessment area is shown in Figure 12-1 and in the Technical working paper: Noise and vibration 
(Appendix J). 

Road traffic noise criteria are based on the road development type (a new road or a redeveloped 
road) affecting each affected residential receiver.  

Further protection against large increases in road traffic noise levels is provided through the 
application of ‘relative increase’ criteria. 

Receivers may be assigned new, redeveloped or relative increase criteria depending on how the 
project will influence road traffic noise levels at the receiver. For each façade of the receiver, the most 
stringent applicable criteria have been used in the assessment. 

Road traffic noise assessment criteria for residential land uses are summarised in Table 12-15 and 
for sensitive non-residential land uses in Table 12-16. 
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Table 12-15 Road traffic noise assessment criteria for residential land use  

Road 
category 

Type of project/land use Assessment criteria dB(A) 

Day 
(7 am – 10 pm) 

Night 
(10 pm – 7 am) 

Freeway/ 
arterial/sub
-arterial 

Existing residences affected by noise from new 
freeways/arterial/sub-arterial road corridors 

55 dB(A) 
(external) 
LAeq (15-hour) 

50 dB(A) 
(external) 
LAeq (9-hour) 

Existing residences affected by noise from 
redevelopment of existing 
freeways/arterial/sub-arterial roads  
Existing residences affected by additional traffic 
on existing freeways/arterial/sub-arterial roads 
generated by land use developments 
Existing residences affected by noise from 
existing freeway/arterial/sub-arterial roads where 
no redevelopment is taking place1 

60 dB(A) 
(external) 
LAeq (15-hour) 

55 dB(A) 
(external) 
LAeq (9-hour) 

Existing residences affected by increases in 
traffic noise of 12dBA or more from new 
freeway/arterial/sub-arterial roads2 

Between 
LAeq, (15 hour) 

42-55 
(external) 

Between 
LAeq, (15 hour) 

42-50 
(external) 

Note 1: The criteria assigned to a façade depend on the proportion of noise coming from the existing road.  See 
Roads and Maritime Noise Criteria Guideline for further information. 
Note 2: The criteria at each façade are determined from the existing traffic noise level plus 12 dB(A). 
 

Table 12-16 Road traffic noise assessment criteria for non-residential land use 

Existing non-
residential land use 

Assessment criteria (dB(A)) 

Day 
(7am – 10pm) 

Night 
(10pm – 7am) 

School classrooms 40 dB(A) 
(internal) 
LAeq (1-hour) 

- 

Hospital wards 35 dB(A) 
(internal) 
LAeq (1-hour) 

35 dB(A) 
(internal) 
LAeq (1-hour) 

Places of worship 40 dB(A) 
(internal) 
LAeq (1-hour) 

40 dB(A) 
(internal) 
LAeq (1-hour) 

Open space (active 
use) 

60 dB(A) 
LAeq (15-hour) 

- 

Open space (passive 
use) 

55 dB(A) 
LAeq (15-hour) 

- 

Child care facilities Sleeping rooms: 35 dB(A) 
LAeq (1-hour) 

 
Indoor play areas: 40 dB(A) (internal) 

LAeq (1-hour) 
 

Outdoor play areas: 55 dB(A) (external) 
LAeq (1-hour) 55 

 

Aged care facilities Residential land use noise assessment criteria applied to these facilities. 
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To manage potential sleep disturbance, the NSW Road Noise Policy (DECCW, 2011) also requires 
assessment of maximum road traffic noise levels during the night time.  

A maximum road traffic noise level is typically defined as a ‘passby’ for which the LAmax noise level is 
equal to or greater than 15 dB(A) above the average hourly road traffic noise (LA(1-hour)). The maximum 
road traffic noise assessment is used to help prioritise and rank road traffic noise mitigation 
measures, and is not intended to be a decisive criterion for assessment.  

12.4 Assessment of potential impacts  
12.4.1 Construction noise and vibration assessment 
The construction noise and vibration assessment has considered impacts based on the following: 

• Whether the construction activities would be conducted: 

− Within standard construction hours 

− Outside standard construction hours. 

• Within each of these time periods, the location of the construction activities: 

− Within the western surface works area, and associated construction traffic routes 

− Within the Bexley Road surface works area, and associated construction traffic routes 

− Within the Arncliffe surface works area, and associated construction traffic routes 

− Within the St Peters interchange and local road upgrades surface works area, and associated 
construction traffic routes. 

The Technical working paper: Noise and vibration (Appendix J) includes a detailed assessment of 
construction noise impacts in these areas.  A summary of the assessment is provided in the following 
sections. 

Construction activities within standard construction hours – airborne noise  
Western surface works area 
Construction activities that would be carried out in the western surface works area, and impact 
NCA 18 to NCA 30, during standard construction hours would include: 

• Surface works 

• Activities within construction compounds (the Kingsgrove North (C1), Kingsgrove South (C2) and 
Commercial Road (C3) construction compounds) 

• Construction of permanent operation facilities 

• Tunnelling support activities (including spoil handling).   

Key construction noise mitigation measures to be employed within the surface works area include: 

• A 2.5 metre noise barrier along the northern and eastern boundaries of the Kingsgrove North 
construction compound (C1), at the interface with adjacent residential receivers.  Noise barriers 
are not proposed at the Kingsgrove South (C2) and Commercial Road (C3) construction 
compounds because adjacent and surrounding receivers are generally non-residential 

• Acoustic sheds would be installed over the tunnel shaft and spoil stockpile areas within the 
Kingsgrove North (C1) and Commercial Road (C3) construction compounds. 

Existing noise barriers along the M5 East Motorway in the vicinity of the western surface works area 
would be retained, or relocated immediately outside the area required for construction and operation.  
Noise barrier relocations would be carried out as early as feasible in the construction program to 
provide additional construction noise mitigation. 

Further consideration of construction noise mitigation and management measures is provided in 
Section 12.5. 
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Potential construction noise impacts in and around the western surface works area have been 
assessed (with noise mitigation incorporated), including: 

• The predicted maximum noise impact in each NCA 

• The highest predicted exceedance of each applicable NML 

• The number of receivers anticipated to experience noise levels above NMLs, and the number of 
receivers identified as ‘highly noise affected’ (ie experience construction noise levels above 
75 dB(A)). 

Details of the predicted exceedances are presented in the following tables including in relation to: 

• Surface construction works, including: 

− Surface works (outside construction compound sites), including earthworks, vegetation 
clearing and surface road works(refer to Table 12-17) 

− Cut and cover portal construction (western portals) (refer to Table 12-18) 

− M5 East Motorway widening and realignment activities (refer to Table 12-19) 

− Installation of toll gantries (refer to Table 12-21) 

− Utility installation and relocation (refer to Table 12-23) 

• Construction compound activities (non-tunnelling), including: 

− General non-tunnelling construction activities (Kingsgrove North (C1), Kingsgrove South (C2) 
and Commercial Road (C3) construction compounds) (refer to Table 12-24) 

Construction of the Kingsgrove South motorway operations complex (MOC1) (refer to Table 12-25) 

• Tunnelling and tunnelling support activities, including: 

− Site establishment (refer to Table 12-26) 

− General construction compound and carpark activities during tunnelling (refer to  
Table 12-27) 

− Tunnelling and support activities (refer to Table 12-28). 

Bexley Road surface works area 
Construction activities that would be carried out in the Bexley Road surface works area, and impact 
NCA 15 to NCA 17, during standard construction hours would include: 

• Surface works 

• Activities within construction compounds (the Bexley Road North (C4), Bexley Road South (C5) 
and Bexley Road East (C6) construction compounds)  

• Construction of permanent operation facilities 

• Tunnelling support activities (including spoil handling).   

Key construction noise mitigation measures to be employed within the surface works area include: 

• A 4.5 metre noise barrier along the entire boundary of the Bexley Road North construction 
compound (C4) 

• A 4.5 metre noise barrier along the majority of the boundary of the Bexley Road South 
construction compound (C5) 

• A 4.5 metre noise barrier along the northern and eastern boundaries of the Bexley Road East 
construction compound (C6) 

• Acoustic sheds would be installed over the tunnel shaft and spoil stockpile areas within the Bexley 
Road North (C4) and Bexley Road South (C5) construction compounds. 

Further consideration of construction noise mitigation and management measures is provided in 
Section 12.5. 



WestConnex New M5 12-48 
Roads and Maritime Services 
Environmental Impact Statement 

Potential construction noise impacts in and around the Bexley Road surface works area have been 
assessed (with noise mitigation incorporated), including: 

• The highest predicted exceedance of each applicable NML 

• The number of receivers anticipated to experience noise levels above NML 

• The number of receivers identified as ‘highly noise affected’ (ie experience construction noise 
levels above 75 dB(A)). 

Details of the predicted exceedances are presented in the following tables including in relation to: 

• Surface construction works, including: 

− Installation of M5 East Motorway toll gantries (refer to Table 12-21) 

• Construction compound activities (non-tunnelling), including: 

Construction of the Bexley Road motorway operations complex (MOC2) (refer to Table 12-25) 

• Tunnelling and tunnelling support activities, including: 

− Site establishment (refer to Table 12-26) 

− General construction compound and carpark activities during tunnelling (refer to Table 12-27) 

− Tunnelling and support activities (refer to Table 12-28). 

Arncliffe surface works area 
Construction activities that would be carried out in the Arncliffe surface works area, and impact 
NCA 12 to NCA 14, during standard construction hours would include:  

• Activities within construction compounds (the Arncliffe construction compound (C7)) 

• Construction of permanent operational facilities 

• Tunnelling support activities (including spoil handling).  

Key construction noise mitigation measures to be employed within the surface works area include: 

• A three metre noise barrier along the northern, western and southern boundaries of the Arncliffe 
construction compound (C7) 

• An acoustic shed installed over the tunnel shaft and spoil stockpile areas within the Arncliffe 
construction compound (C7). 

Further consideration of construction noise mitigation and management measures is provided in 
Section 12.5. 

Potential construction noise impacts in and around the Arncliffe surface works area have been 
assessed (with noise mitigation incorporated), including: 

• The highest predicted exceedance of each applicable NML 

• The number of receivers anticipated to experience noise levels above NMLs 

• The number of receivers identified as ‘highly noise affected’ (ie experience construction noise 
levels above 75 dB(A). 

Details of the predicted exceedances of are presented in the following tables including in relation to: 

• Construction compound activities (non-tunnelling), including: 

• Construction of the Arncliffe motorway operations complex (MOC3) (refer to Table 12-25) 

• Tunnelling and tunnelling support activities, including: 

− Site establishment (refer to Table 12-26) 

− General construction compound and carpark activities during tunnelling (refer to Table 12-27) 

− Tunnelling and support activities (refer to Table 12-28). 
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St Peters interchange and local road upgrades surface works area 
Construction activities that would be carried out in the St Peters interchange and local road upgrades 
surface works area, and impact NCA 1 to NCA 11, during standard construction hours would include: 

• Surface works 

• Activities within construction compounds (the Canal Road (C8), Campbell Road (C9), Landfill 
closure (C10), Burrows Road (C11), Alexandra Canal bridge (C12), Gardeners Road bridge (C13) 
and Sydney Park (C14) construction compounds) 

• Construction of permanent operation facilities 

• Tunnelling support activities (including spoil handling).   

Key construction noise mitigation measures to be employed within the surface works area include: 

• A 2.5 metre noise barrier along the Canal Road and Princes Highway boundaries of the Canal 
Road construction compound (C8) 

• A 2.5 metre noise barrier along Campbell Road adjacent to the hard stand and laydown area of 
the Campbell Road construction compound (C9) 

Further consideration of construction noise mitigation and management measures is provided in 
Section 12.5. 

Potential construction noise impacts in and around the St Peters interchange and local road upgrades 
surface works area have been assessed (with noise mitigation incorporated), including : 

• The highest predicted exceedance of each applicable NML 

• The number of receivers anticipated to experience noise levels above NMLs 

• The number of receivers identified as ‘highly noise affected’ (ie experience construction noise 
levels above 75 dB(A))..   

Details of the predicted exceedances of are presented in the following tables including in relation to: 

• Surface construction works, including: 

− Earthworks (refer to Table 12-22) 

− Cut and cover portal construction (eastern portals) (refer to Table 12-18) 

− Construction of the St Peters interchange (refer to Table 12-20) 

− Construction of local road upgrades, including bridges across Alexandra Canal (refer to Table 
12-22) 

− Utility installation and relocation (refer to Table 12-23) 

− Camdenville Park basin works (refer to Table 12-22) 

• Construction compound activities (non-tunnelling), including: 

− General non-tunnelling construction activities (Canal Road (C8), Campbell Road (C9), landfill 
closure (C10), Burrows Road (C11), Alexandra Canal bridge (C12), Gardeners Road bridge 
(C13) and Sydney Park (C14) construction compounds) (refer to Table 12-24) 

− Construction of the St Peters motorway operations complex (MOC4) and the Burrows Road 
motorway operations complex (MOC5) (refer to Table 12-25) 

• Tunnelling and tunnelling support activities, including: 

− Site establishment (refer to Table 12-26) 

− General construction compound and carpark activities during tunnelling (refer to  
Table 12-27) 

− Tunnelling and support activities (refer to Table 12-28). 
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Table 12-17 Construction noise (standard construction hours) – Surface works (earthworks) 

Activity NCA 

Predicted 
median 

LAeq noise 
level dB(A) 

Predicted 
highest 

exceedance 
of the NML, 

dB(A) 

Number of 
receivers 

where 
NMLs are 
exceeded 

Number of 
highly 
noise 

affected 
receivers 

Power generator 
NCA19 36 37 15 3 
Total   15 3 

Installation of environmental 
controls 

NCA6 38 2 3 0 
NCA7 48 3 2 0 
NCA8 50 1 1 0 
NCA19 42 36 53 17 
Total   59 17 

Demolition of existing structures  
(No rock hammering) 

NCA19 37 11 5 0 
Total   5 0 

Demolition of existing structures  
(Rock hammering only) 

NCA4 84 19 16 16 
NCA6 50 13 34 0 
NCA7 53 15 15 2 
NCA8 62 8 7 0 
NCA10 54 4 5 0 
NCA19 49 31 164 5 
NCA25 58 20 124 1 
Total   365 24 

Crushing and screening 

NCA3 36 1 1 0 
NCA4 70 4 14 0 
NCA6 47 13 40 0 
NCA7 57 14 19 1 
NCA8 61 12 11 1 
NCA18 53 5 8 0 
NCA19 52 47 146 28 
NCA24 50 1 1 0 
NCA25 49 11 20 0 
NCA26 43 3 2 0 
Total   262 30 

Vegetation clearing 

NCA3 36 1 1 0 
NCA4 70 4 14 0 
NCA6 47 13 40 0 
NCA7 57 14 19 1 
NCA8 61 12 11 1 
NCA18 53 5 8 0 
NCA19 52 47 146 28 
NCA24 50 1 1 0 
NCA25 49 11 20 0 
NCA26 43 3 2 0 
Total   262 30 

Establishment of construction 
facilities 

NCA6 37 1 2 0 
NCA7 47 2 1 0 
NCA19 42 35 51 15 
Total   54 15 

Road and intersection 
modifications and installation of 
traffic controls 

NCA7 37 1 1 0 
NCA19 42 37 46 16 
Total   47 16 
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Table 12-18 Construction noise (standard construction hours) – Surface works (construction of 
portals (cut and cover tunnel) 

Activity NCA 

Predicted 
highest 

exceedance 
of the NML, 

dB(A) 

Number of 
receivers 

where NMLs 
are exceeded 

Number of 
highly noise 

affected 
receivers 

Piling; excavation of decline NCA6 4 7 0 
NCA7 6 2 0 
NCA19 17 83 0 
Total  92 0 

Earthworks NCA6 10 26 0 
NCA7 14 11 1 
NCA19 51 196 29 
NCA24 10 28 0 
NCA25 9 17 0 
Total  278 30 

Road tie-in works NCA6 11 27 0 
NCA7 15 12 2 
NCA19 52 213 30 
NCA24 11 32 0 
NCA25 10 24 0 
Total  308 32 
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Table 12-19 Construction noise (standard construction hours) – Surface works (M5 East Motorway 
road widening and realignment) 

Activity NCA 

Predicted 
highest 

exceedance 
of the NML, 

dB(A) 

Number of 
receivers 

where NMLs 
are exceeded 

Number of 
highly noise 

affected 
receivers 

Earthworks (No rock hammering) 

NCA18 26 18 3 
NCA19 24 238 2 
NCA20 34 91 16 
NCA21 25 125 5 
NCA22 22 143 7 
NCA23 24 256 35 
NCA24 30 98 14 
NCA25 10 65 0 
NCA26 4 2 0 
NCA27 6 3 1 
NCA30 14 36 2 
Total  1075 83 

Earthworks (Rock hammering only) 

NCA18 31 34 4 
NCA19 29 350 21 
NCA20 39 170 35 
NCA21 30 167 18 
NCA22 27 160 36 
NCA23 29 438 61 
NCA24 35 155 35 
NCA25 15 171 0 
NCA27 11 15 3 
NCA30 19 80 8 
Total  1740 221 

Road tie-in works 

NCA18 23 15 2 
NCA19 21 157 2 
NCA20 31 62 13 
NCA21 22 106 2 
NCA22 19 93 4 
NCA23 21 190 13 
NCA24 27 79 5 
NCA25 7 21 0 
NCA26 1 1 0 
NCA27 3 2 0 
NCA30 11 20 0 
Total  746 41 
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Table 12-20 Construction noise (standard construction hours) – Surface works (construction of St 
Peters Interchange) 

Activity NCA 

Predicted 
highest 

exceedance 
of the NML, 

dB(A) 

Number of 
receivers 

where NMLs 
are exceeded 

Number of 
highly noise 

affected 
receivers 

Piling; ground improvement NCA6 7 9 0 
NCA7 8 4 0 
NCA8 6 7 0 
Total  20 0 

Earthworks (No rock hammering) NCA4 2 13 0 
NCA6 11 24 0 
NCA7 12 12 0 
NCA8 10 8 0 
Total  57 0 

Earthworks (Rock hammering only) NCA3 7 2 0 
NCA4 13 16 15 
NCA6 22 145 9 
NCA7 23 36 6 
NCA8 21 18 8 
NCA10 5 5 0 
Total  222 38 

Road tie-in works NCA3 5 1 0 
NCA4 8 15 0 
NCA6 17 62 3 
NCA7 18 26 2 
NCA8 16 11 6 
Total  115 11 

  

Table 12-21 Construction noise (standard construction hours) – Surface works (Construction of toll 
infrastructure) 

Activity NCA 

Predicted 
highest 

exceedance 
of the NML, 

dB(A) 

Number of 
receivers 

where NMLs 
are exceeded 

Number of 
highly noise 

affected 
receivers 

Site establishment - 0 0 0 
Total  0 0 

Road works NCA15 4 12 0 
NCA16 6 3 0 
NCA17 9 31 0 
NCA18 13 42 0 
NCA26 15 101 0 
Total  189 0 

Construction of toll gantries NCA26 2 3 0 
Total  3 0 
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Table 12-22 Construction noise (standard construction hours) – Surface works (Local road works 
including construction of the Alexandra Canal Bridge and Camdenville Park basin) 

Activity NCA 

Predicted 
highest 

exceedance 
of the NML, 

dB(A) 

Number of 
receivers 

where NMLs 
are exceeded 

Number of 
highly noise 

affected 
receivers 

Demolition of existing structures (No 
rock hammering) 

NCA3 25 29 5 
NCA4 7 14 0 
NCA6 30 70 20 
NCA7 28 12 3 
NCA8 26 12 7 
Total  137 35 

Demolition of existing structures (Rock 
hammering only) 

NCA2 11 92 0 
NCA3 45 89 38 
NCA4 27 16 16 
NCA6 50 248 100 
NCA7 48 54 27 
NCA8 46 24 21 
NCA10 4 6 0 
NCA11 2 1 0 
Total  530 202 

Earthworks (No rock hammering) NCA1 33 23 7 
NCA2 18 33 1 
NCA3 40 85 14 
NCA4 33 16 16 
NCA6 40 161 86 
NCA7 38 38 18 
NCA8 36 21 12 
NCA11 29 12 8 
Total  389 162 

Earthworks (Rock hammering only) NCA1 43 109 29 
NCA2 28 208 12 
NCA3 50 168 55 
NCA4 43 16 16 
NCA6 50 244 138 
NCA7 48 49 35 
NCA8 46 24 21 
NCA11 39 19 15 
Total  837 321 

Road tie-in works NCA1 38 13 7 
NCA2 15 28 0 
NCA3 45 65 12 
NCA4 34 16 16 
NCA6 46 143 74 
NCA7 42 28 15 
NCA8 42 18 12 
NCA11 27 9 5 
Total  326 141 
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Activity NCA 

Predicted 
highest 

exceedance 
of the NML, 

dB(A) 

Number of 
receivers 

where NMLs 
are exceeded 

Number of 
highly noise 

affected 
receivers 

Kerbing and drainage NCA1 43 45 13 
NCA2 23 79 2 
NCA3 50 104 39 
NCA4 43 16 16 
NCA6 50 216 107 
NCA7 48 49 25 
NCA8 46 24 15 
NCA11 36 17 9 
Total  550 226 

Pedestrian bridges at Campbell Rd NCA3 3 1 0 
NCA4 21 15 7 
NCA6 8 8 0 
NCA7 14 19 1 
NCA8 46 23 12 
Total  66 20 

Alexandra Canal bridge and 
Gardeners Rd bridge 

- 0 0 0 
Total  0 0 

Basin works NCA2 20 97 9 
NCA3 35 63 6 
NCA6 22 120 4 
Total  280 19 

 

Table 12-23 Construction noise (standard construction hours) – Surface works (General utility 
installation and relocation) 

Activity NCA 

Predicted 
highest 

exceedance 
of the NML, 

dB(A) 

Number of 
receivers 

where NMLs 
are exceeded 

Number of 
highly noise 

affected 
receivers 

Service installation and relocation NCA3 2 1 0 

NCA4 24 16 11 
NCA6 17 61 2 

NCA7 18 24 2 
NCA8 23 13 8 

NCA18 8 25 0 

NCA19 55 208 26 
NCA24 10 32 0 
NCA25 15 45 0 
NCA26 6 3 0 

Total  428 49 
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Table 12-24 Construction noise (standard construction hours) – Surface works (construction 
compound and car park generation operations (C1-C11)) 

Activity NCA 

Predicted 
highest 

exceedance 
of the NML, 

dB(A) 

Number of 
receivers 

where NMLs 
are exceeded 

Number of 
highly noise 

affected 
receivers 

General worksite and car parking NCA19 28 7 1 
Total  7 1 

Workshop; Deliveries; Maintenance 
Storage  

NCA6 2 2 0 
NCA7 3 2 0 
NCA19 42 26 7 
Total  30 0 

 

Table 12-25 Construction noise (standard construction hours) – Surface works (construction of 
motorway operations complexes) 

Activity NCA 

Predicted 
highest 

exceedance 
of the NML, 

dB(A) 

Number of 
receivers 

where NMLs 
are exceeded 

Number of 
highly noise 

affected 
receivers 

General worksite and car parking 
 

-  0 0 
Total  0 0 

Workshop and deliveries NCA26 9 7 0 
Total  7 0 

Construction of motorway operations 
complex structures 

NCA6 15 76 0 
NCA7 19 19 2 
NCA8 3 1 0 
NCA10 4 6 0 
NCA12 18 79 20 
NCA13 7 42 0 
NCA14 5 29 0 
NCA15 14 63 0 
NCA19 20 273 0 
NCA24 15 71 0 
NCA25 14 111 0 
NCA26 29 233 11 
Total  1003 33 

 

 

 

  



WestConnex New M5 12-57 
Roads and Maritime Services 
Environmental Impact Statement 

Table 12-26 Construction noise (standard construction hours) – Surface works (Tunnelling works – 
Site establishment) 

Activity NCA 

Predicted 
highest 

exceedance 
of the NML, 

dB(A) 

Number of 
receivers 

where NMLs 
are exceeded 

Number of 
highly noise 

affected 
receivers 

Power generator NCA19 27 7 1 
Total  7 1 

Installation of environmental controls NCA15 22 12 2 
NCA16 7 3 0 
NCA19 35 51 15 
NCA26 9 7 0 
Total  73 17 

Demolition of existing structures (No 
rock hammering) 

NCA19 40 41 9 
Total  41 9 

Demolition of existing structures (Rock 
hammering) 

NCA6 14 82 0 
NCA7 17 18 2 
NCA8 4 2 0 
NCA10 4 5 0 
NCA12 18 85 22 
NCA13 8 46 0 
NCA14 6 31 0 
NCA19 60 322 41 
NCA24 16 97 1 
NCA25 20 159 1 
Total  847 67 

Vegetation clearing NCA12 13 52 7 
NCA13 2 3 0 
NCA15 21 40 2 
NCA16 11 10 0 
NCA17 5 3 0 
NCA19 34 42 11 
NCA25 5 2 0 
NCA26 14 54 0 
Total  206 20 

Establishment of construction facilities NCA15 22 12 2 
NCA16 7 3 0 
NCA19 35 51 15 
NCA26 9 7 0 
Total  73 17 

Road and intersection modifications 
and installation of traffic controls 

NCA7 1 1 0 
NCA15 23 16 2 
NCA16 7 3 0 
NCA19 37 46 16 
NCA26 10 8 0 
Total  74 18 
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Table 12-27 Construction noise (standard construction hours) – Tunnelling support establishment 

Activity NCA 

Predicted 
highest 

exceedance 
of the NML, 

dB(A) 

Number of 
receivers 

where NMLs 
are 

exceeded 

Number of 
highly noise 

affected 
receivers 

Piling; excavation of decline NCA6 1 2 0 
NCA7 3 2 0 
NCA15 16 35 6 
NCA16 16 18 1 
NCA17 2 5 0 
NCA19 15 15 0 
NCA25 3 2 0 
NCA26 13 41 0 
Total  120 7 

Decline excavation and 
construction (No rock hammering) 

NCA6 9 7 0 
NCA7 11 4 0 
NCA12 2 3 0 
NCA15 24 97 18 
NCA16 23 33 6 
NCA17 10 41 0 
NCA18 7 3 0 
NCA19 23 52 1 
NCA25 10 29 0 
NCA26 21 129 1 
Total  398 26 

Decline excavation and 
construction (Rock hammering 
only) 

NCA6 14 30 0 
NCA7 16 6 1 
NCA12 7 20 0 
NCA15 29 186 31 
NCA16 28 44 18 
NCA17 15 138 0 
NCA18 12 44 0 
NCA19 28 150 5 
NCA24 5 13 0 
NCA25 15 99 0 
NCA26 26 250 8 
Total  980 63 
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Table 12-28 Construction noise (standard construction hours) – Tunnelling works (Construction 
compound and car park general operations) 

Activity NCA 

Predicted 
highest 

exceedance 
of the NML, 

dB(A) 

Number of 
receivers 

where NMLs 
are 

exceeded 

Number of 
highly noise 

affected 
receivers 

General worksite and car parking NCA15 7 2 0 
NCA19 28 7 1 
Total  9 1 

Maintenance storage; Workshop 
deliveries 

NCA6 3 4 0 
NCA7 4 2 0 
NCA15 23 7 2 
NCA19 43 30 7 
Total  43 9 

 

Table 12-29 Construction noise (standard construction hours) – Tunnelling works - Tunnelling 
support site 

Activity NCA 

Predicted 
highest 

exceedance 
of the NML, 

dB(A) 

Number of 
receivers 

where NMLs 
are exceeded 

Number of 
highly noise 

affected 
receivers 

Tunnelling and support NCA15 7 11 0 
NCA16 7 2 0 
NCA19 6 4 0 
NCA26 4 1 0 
Total  18 0 

Spoil handling NCA6 1 2 0 
NCA7 3 2 0 
NCA8 6 7 0 
NCA19 21 25 1 
Total  36 1 

Tunnel lining NCA15 12 18 0 
NCA16 11 3 0 
NCA19 10 5 0 
NCA26 8 7 0 
Total  33 0 
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Construction activities outside of standard construction hours – airborne noise 
Some construction activities would need to be undertaken outside of standard construction hours.  

This would include tunnelling works which would be undertaken on a 24 hour basis. Other work may 
be required out of standard construction hours for health and safety reasons, to prevent traffic 
congestion on major roads during peak periods, or for particular construction requirements. 

Out of hours works may be needed for: 

• Tunnelling and tunnel support activities 

• Road tie-in works including road and ramp construction 

• Bridge lifting activities (where over existing roads)  

• Traffic management, set-up and traffic switches 

• Utility relocations (where the relocation is in proximity to traffic) 

• Erection of traffic signs (where erection is in proximity to traffic) 

• Pavement and temporary median works 

• Use of construction compounds to support out of hours works. 

Specific construction activities to be conducted outside standard construction hours are identified in 
Chapter 6 (Construction work) and summarised in Table 6-26 in Chapter 6 (Construction works). It is 
also noted that no activities would occur outside standard construction hours during site 
establishment. However, generators would operate in order to run security lighting for the sites.  

The ‘highly affected’ criteria (Table 12-3) used for construction noise management levels for 
residential receivers apply to standard hours only. However, it has been considered in the out of 
hours assessment to provide additional impact information. 

Other works which would be undertaken outside of standard daytime construction hours without any 
further approval would include any of the following circumstances:  

• Works which are determined to comply with the relevant noise management level at the nearest 
sensitive receiver 

• The delivery of materials as required by the Police or other authorities for safety reasons 

• Where it is required to avoid the loss of lives, property and/or to prevent environmental harm in an 
emergency 

• Where agreement is reached with affected receivers. 

Out of hours work may also be undertaken where explicitly approved through an environment 
protection licence. 

Western surface works area 
Construction activities that would be carried out in the western surface works area, and impact 
NCA18 to NCA30, outside standard construction hours would include: 

• Surface construction activities, including road works affecting the existing M5 East Motorway and 
construction of the western portals where it would be safer and less disruptive to traffic to 
undertake works outside standard construction hours. These works would be conducted during 
the evening period, where practical  

• Minor surface construction activities, including installation/ relocation of utilities and installation of 
toll gantries where it would be safer and less disruptive to traffic to conduct these works outside 
standard construction hours.  Because of the relatively low noise intensity of these works, they 
may be conducted during the evening or night time periods 

• Minor support activities within construction compounds, such as car parking or low noise 
construction and fit out activities, where those activities do not exceed applicable NMLs 

• Tunnelling and tunnelling support activities, which are required to be conducted continuously.  
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Noise mitigation measures to be employed within the surface works area would be the same as for 
activities conducted during standard construction hours. Further consideration of construction noise 
mitigation and management measures is provided in Section 12.5. 

Potential night and evening construction noise impacts in and around the western surface works area 
have been assessed (assuming noise mitigation incorporated), including: 

• The highest predicted exceedance of each applicable NML 

• The number of receivers anticipated to experience noise levels above NMLs 

• The number of receivers identified as ‘highly noise affected’   

• The number of receivers identified as being impacted by the sleep disturbance awakening 
criterion (greater than 65dB(A)).  

Details of the predicted exceedances are presented in the following tables including in relation to: 

• Surface construction works, including: 

− Site establishment (refer to Table 12-30) 

− Cut and cover portal construction (western portals) (refer to Table 12-31) 

− M5 East Motorway widening and realignment activities (refer to Table 12-32) 

− Utility installation and relocation (refer to Table 12-35) 

− Installation of toll gantries (refer to Table 12-36) 

• Construction compound activities (non-tunnelling), including: 

− General non-tunnelling construction activities (Kingsgrove North (C1), Kingsgrove South (C2) 
and Commercial Road (C3) construction compounds) (refer to Table 12-37) 

− Construction of the Kingsgrove South motorway operations complex (MOC1) (refer to  
Table 12-38) 

• Tunnelling and tunnelling support activities, including: 

− Site establishment (refer to Table 12-39) 

− Tunnelling and support activities (refer to Table 12-40). 

Bexley Road surface works area 
Construction activities that would be carried out in the Bexley Road surface works area, and impact 
NCA15 to NCA17, outside standard construction hours would include: 

• Minor surface construction activities, including installation of M5 East Motorway toll gantries 
where it would be safer and less disruptive to traffic to conduct these works outside standard 
construction hours.  Because of the relatively low noise intensity of these works, they may be 
conducted during the evening or night time periods 

• Minor support activities within construction compounds, such as car parking or low noise 
construction and fit out activities, where those activities do not exceed applicable NMLs 

• Tunnelling and tunnelling support activities, which are required to be conducted continuously. 

Noise mitigation measures to be employed within the surface works area would be the same as for 
activities conducted during standard construction hours. Further consideration of construction noise 
mitigation and management measures is provided in Section 12.5. 

Potential evening and night construction noise impacts in and around the western surface works area 
have been assessed (with noise mitigation incorporated), including: 

• The highest predicted exceedance of each applicable NML 

• The number of receivers anticipated to experience noise levels above NMLs 

• The number of receivers identified as ‘highly noise affected’   
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• The number of receivers identified as being impacted by the sleep disturbance awakening 
criterion (greater than 65dB(A)).  

Details of the predicted exceedances are presented in the following tables including in relation to: 

• Surface construction works, including: 

− Installation of M5 East Motorway toll gantries (refer to Table 12-36) 

• Construction compound activities (non-tunnelling), including: 

− General non-tunnelling construction activities (Bexley Road North (C4), Bexley Road South 
(C5) and Bexley Road East (C6) construction compounds) (refer to Table 12-37) 

− Construction of the Bexley Road motorway operations complex (MOC2) (refer to Table 
12-38) 

• Tunnelling and tunnelling support activities, including: 

− Site establishment (refer to Table 12-39) 

− Tunnelling and support activities (refer to Table 12-40). 

Arncliffe surface works area 
Construction activities that would be carried out in the Arncliffe surface works area, and impact 
NCA12 to NCA14, outside standard construction hours would include: 

• Minor support activities within construction compounds, such as car parking or low noise 
construction and fit out activities, where those activities do not exceed applicable NMLs 

• Tunnelling and tunnelling support activities, which are required to be conducted continuously 

Noise mitigation measures to be employed within the surface works area would be the same as for 
activities conducted during standard construction hours. Further consideration of construction noise 
mitigation and management measures is provided in Section 12.5. 

Potential evening and night construction noise impacts in and around the western surface works area 
have been assessed (with noise mitigation incorporated), including: 

• The highest predicted exceedance of each applicable NML 

• The number of receivers anticipated to experience noise levels above NMLs 

• The number of receivers identified as ‘highly noise affected’ 

• The number of receivers identified as being impacted by the sleep disturbance awakening 
criterion (greater than 65dB(A)).  

Details of the predicted exceedances are presented in the following tables including in relation to: 

• Construction compound activities (non-tunnelling), including: 

− General non-tunnelling construction activities (Arncliffe construction compound (C7)) (refer to 
Table 12-37) 

− Construction of the Arncliffe motorway operations complex (MOC3) (refer to Table 12-38) 

• Tunnelling and tunnelling support activities, including: 

− Site establishment (refer to Table 12-39) 

− Tunnelling and support activities (refer to Table 12-40). 

St Peters interchange and local road upgrades surface works area 
Construction activities that would be carried out in the St Peters interchange and local road upgrades 
works area and impact NCA1 to NCA11, outside standard construction hours would include: 

• Surface construction activities, including construction of the St Peters interchange and eastern 
portals where it would be safer and less disruptive to traffic to conduct these works outside 
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standard construction hours. These works would be conducted during the evening period, but not 
during the night time period 

• Surface construction activities, including local road upgrade works and bridge construction where 
it would be safer and less disruptive to traffic to conduct these works outside standard 
construction hours. Because of the extent of these works, potential disruption to the local road 
network and potential amenity impacts, it is desirable to ensure timely completion of the works.  
These construction works would therefore be conducted during the evening or night time periods 

• Minor surface construction activities, including installation / relocation of utilities where it would be 
safer and less disruptive to traffic to conduct these works outside standard construction hours.  
Because of the relatively low noise intensity of these works, they may be conducted during the 
evening and / or night time periods 

• Minor support activities within construction compounds, such as car parking or low noise 
construction and fit out activities, where those activities do not exceed applicable NMLs 

• Tunnelling and tunnelling support activities, which are required to be conducted continuously. 

Noise mitigation measures to be employed within the surface works area would be the same as for 
activities conducted during standard construction hours. Further consideration of construction noise 
mitigation and management measures is provided in Section 12.5. 

Potential evening and night construction noise impacts in and around the western surface works area 
have been assessed (with noise mitigation incorporated), including: 

• The highest predicted exceedance of each applicable NML 

• The number of receivers anticipated to experience noise levels above NMLs 

• The number of receivers identified as ‘highly noise affected’ 

• The number of receivers identified as being impacted by the sleep disturbance awakening 
criterion (greater than 65dB(A)).  

Details of the predicted exceedances are presented in the following tables including in relation to: 

• Surface construction works, including: 

− Site establishment (refer to Table 12-30) 

− Cut and cover portal construction (eastern portals) (refer to Table 12-31) 

− Construction of the St Peters interchange (refer to Table 12-33) 

− Construction of local road upgrades, including bridges across Alexandra Canal (refer to Table 
12-34) 

− Utility installation and relocation (refer to Table 12-35) 

• Construction compound activities (non-tunnelling), including: 

− General non-tunnelling construction activities (Canal Road (C8), Campbell Road (C9), landfill 
closure (C10), Burrows Road (C11), Alexandra Canal bridge (C12), Gardeners Road bridge 
(C13) and Sydney Park (C14) construction compounds) (refer to Table 12-37) 

− Construction of the St Peters motorway operations complex (MOC4) and the Burrows Road 
motorway operations complex (MOC5) (refer to Table 12-38) 

• Tunnelling and tunnelling support activities, including: 

− Site establishment (refer to Table 12-39). 

− Tunnelling and support activities (refer to Table 12-40). 
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Table 12-30 Construction noise (out of hours works) – Site establishment  

Activity NCA 

Predicted 
median LAeq 
noise level 

dB(A) 

Predicted 
highest 

exceedance 
of the NML, 

dB(A) 

Number of 
receivers 

where 
NMLs are 
exceeded 

Number of 
highly 
noise 

affected 
receivers 

Predicted 
median LAeq 
noise level 

dB(A) 

Predicted 
highest 

exceedance 
of the NML, 

dB(A) 

Number of 
receivers 

where 
NMLs are 
exceeded 

Number of 
highly 
noise 

affected 
receivers 

Number of 
receivers 
with sleep 

disturbance 
(>65dB(A)) Evening (6pm – 10 pm) Night (10pm – 7am) 

Power 
generation 

NCA4 48 0 0 0 48 5 15 0 0 
NCA6 35 5 6 0 35 12 21 0 0 
NCA7 38 3 2 0 38 9 3 0 1 
NCA8 41 5 7 0 41 10 10 0 0 
NCA19 36 42 20 3 36 44 24 3 9 
NCA25 33 0 0 0 33 3 1 0 0 
Total   35 3   74 3 10 
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Table 12-31 Construction noise (out of hours works) – Construction of portals (cut and cover tunnel) 

Activity NCA 

Predicted 
median 
LAeq 
noise 
level 
dB(A) 

Predicted 
highest 

exceedance 
of the NML, 

dB(A) 

Number of 
receivers 

where 
NMLs are 
exceeded 

Number of 
highly 
noise 

affected 
receivers 

Predicted 
median 
LAeq 
noise 
level 
dB(A) 

Predicted 
highest 

exceedance 
of the NML, 

dB(A) 

Number of 
receivers 

where 
NMLs are 
exceeded 

Number of 
highly 
noise 

affected 
receivers 

Number of 
receivers 
with sleep 

disturbance 
(>65dB(A)) 

Evening (6pm – 10 pm) Night (10pm – 7am) 
Piling; 
excavation 
of decline 

NCA6 28 2 4 0 N/A N/A N/A N/A N/A 
NCA7 28 2 1 0 N/A N/A N/A N/A N/A 
NCA19 39 11 29 0 N/A N/A N/A N/A N/A 
Total   34 0   N/A N/A N/A 

Earthworks NCA6 34 7 10 0 N/A N/A N/A N/A N/A 
NCA7 37 9 2 0 N/A N/A N/A N/A N/A 
NCA19 43 11 29 0 N/A N/A N/A N/A N/A 
NCA24 42 3 4 0   N/A N/A N/A 
NCA25 41 2 1 0 N/A N/A N/A N/A N/A 
Total   103 17   N/A N/A N/A 

Road tie-in 
works 

NCA19 28 29 28 2 N/A N/A N/A N/A N/A 
Total   28 2   N/A N/A N/A 
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Table 12-32 Construction noise (out of hours works) – M5 East Motorway road widening and realignment 

Activity NCA 

Predicted 
median 

LAeq noise 
level 
dB(A) 

Predicted 
highest 

exceedance 
of the NML, 

dB(A) 

Number of 
receivers 

where 
NMLs are 
exceeded 

Number of 
highly 
noise 

affected 
receivers 

Predicted 
median 

LAeq noise 
level 
dB(A) 

Predicted 
highest 

exceedance 
of the NML, 

dB(A) 

Number of 
receivers 

where 
NMLs are 
exceeded 

Number of 
highly 
noise 

affected 
receivers 

Number of 
receivers 
with sleep 

disturbance 
(>65dB(A)) Evening (6pm – 10 pm) Night (10pm – 7am) 

Earthworks 
(No rock 
hammering) 

NCA18 31 19 10 0 N/A N/A N/A N/A N/A 
NCA19 45 17 89 0 N/A N/A N/A N/A N/A 
NCA20 43 28 49 3 N/A N/A N/A N/A N/A 
NCA21 41 19 80 0 N/A N/A N/A N/A N/A 
NCA22 48 16 64 0 N/A N/A N/A N/A N/A 
NCA23 46 17 109 0 N/A N/A N/A N/A N/A 
NCA24 47 23 60 4 N/A N/A N/A N/A N/A 
NCA25 44 3 3 0 N/A N/A N/A N/A N/A 
NCA27 45 1 1 0 N/A N/A N/A N/A N/A 
NCA30 44 8 10 0 N/A N/A N/A N/A N/A 
Total   475 7   N/A N/A N/A 

Road tie-in 
works 

NCA18 15 3 1  N/A N/A N/A N/A N/A 
NCA19 29 1 2 0 N/A N/A N/A N/A N/A 
NCA20 27 12 5 0 N/A N/A N/A N/A N/A 
NCA21 25 3 1 0 N/A N/A N/A N/A N/A 
NCA23 30 1 2 0 N/A N/A N/A N/A N/A 
NCA24 31 7 4 0 N/A N/A N/A N/A N/A 
Total   15 0   N/A N/A N/A 
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Table 12-33 Construction noise (out of hours works) – Construction of St Peters Interchange 

Activity NCA 

Predicted 
median 

LAeq noise 
level 
dB(A) 

Predicted 
highest 

exceedance 
of the NML, 

dB(A) 

Number of 
receivers 

where 
NMLs are 
exceeded 

Number of 
highly 
noise 

affected 
receivers 

Predicted 
median 

LAeq noise 
level 
dB(A) 

Predicted 
highest 

exceedance 
of the NML, 

dB(A) 

Number of 
receivers 

where 
NMLs are 
exceeded 

Number of 
highly 
noise 

affected 
receivers 

Number of 
receivers 
with sleep 

disturbance 
(>65dB(A)) Evening (6pm – 10 pm) Night (10pm – 7am) 

Earthworks NCA3 29 1 1 0 N/A N/A N/A N/A N/A 
NCA4 64 9 15 0 N/A N/A N/A N/A N/A 
NCA6 41 16 56 0 N/A N/A N/A N/A N/A 
NCA7 50 15 16 0 N/A N/A N/A N/A N/A 
NCA8 54 20 18 0 N/A N/A N/A N/A N/A 
Total   106 0   N/A N/A N/A 

Road tie-in works NCA4 22 2 13 0 N/A N/A N/A N/A N/A 
NCA6 57 9 15 0 N/A N/A N/A N/A N/A 
NCA7 34 8 4 0 N/A N/A N/A N/A N/A 
NCA8 43 13 11 0 N/A N/A N/A N/A N/A 
Total   43 0   N/A N/A N/A 
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Table 12-34 Construction noise (out of hours works) – Local road works including construction of the Alexandra Canal Bridge 

Activity NCA 

Predicted 
median 

LAeq noise 
level 
dB(A) 

Predicted 
highest 

exceedance 
of the NML, 

dB(A) 

Number of 
receivers 

where 
NMLs are 
exceeded 

Number of 
highly 
noise 

affected 
receivers 

Predicted 
median 

LAeq noise 
level 
dB(A) 

Predicted 
highest 

exceedance 
of the NML, 

dB(A) 

Number of 
receivers 

where 
NMLs are 
exceeded 

Number of 
highly 
noise 

affected 
receivers 

Number of 
receivers 
with sleep 

disturbance 
(>65dB(A)) Evening (6pm – 10 pm) Night (10pm – 7am) 

Road tie-in works NCA1 55 48 77 6 55 59 163 6 67 
NCA2 48 23 82 0 48 30 265 0 30 
NCA3 56 53 107 12 56 60 170 12 75 
NCA4 > 90 44 16 16 > 90 55 17 16 16 
NCA6 47 54 218 65 47 61 259 65 156 
NCA7 65 48 45 13 65 54 49 13 39 
NCA8 74 55 24 12 74 60 24 12 23 
NCA11 61 37 19 5 61 47 27 5 19 
Total   588 129   974 129 425 

Kerbing and 
drainage 
 

NCA1 63 54 153 13 63 65 180 13 151 
NCA2 57 32 303 2 57 39 335 2 154 
NCA3 65 59 174 39 65 66 174 39 157 
NCA4 > 90 54 16 16 > 90 65 26 16 16 
NCA6 53 59 273 107 53 66 425 107 229 
NCA7 73 55 50 25 73 61 55 25 49 
NCA8 82 60 24 15 82 65 24 15 24 
NCA9 47 0 0 0 47 5 13 0 0 
NCA11 70 47 24 9 70 57 30 9 24 
Total   1017 226   1262 226 804 

Pedestrian 
bridges to 
Campbell Rd 
 

NCA3 37 9 1 0 27 5 1 0 0 
NCA4 68 29 16 5 58 26 16 0 13 
NCA6 42 14 24 0 32 11 11 0 0 
NCA7 52 18 22 0 42 14 19 0 6 
NCA8 72 57 24 12 62 52 24 7 15 
Total   87 17   71 7 34 



 

WestConnex New M5 12-70 
Roads and Maritime Services 
Environmental Impact Statement 

Activity NCA 

Predicted 
median 

LAeq noise 
level 
dB(A) 

Predicted 
highest 

exceedance 
of the NML, 

dB(A) 

Number of 
receivers 

where 
NMLs are 
exceeded 

Number of 
highly 
noise 

affected 
receivers 

Predicted 
median 

LAeq noise 
level 
dB(A) 

Predicted 
highest 

exceedance 
of the NML, 

dB(A) 

Number of 
receivers 

where 
NMLs are 
exceeded 

Number of 
highly 
noise 

affected 
receivers 

Number of 
receivers 
with sleep 

disturbance 
(>65dB(A)) Evening (6pm – 10 pm) Night (10pm – 7am) 

Alexandra Canal 
Bridge 

NCA4 49 0 0 0 56 12 16 0 0 
NCA8 41 0 0 0 48 7 11 0 0 
NCA11 35 0 0 0 42 5 5 0 0 
Total   0 0   32 0 0 

 

Table 12-35 Construction noise (out of hours works) – General utility installation and relocation 

Activity NCA 

Predicted 
median 

LAeq noise 
level 
dB(A) 

Predicted 
highest 

exceedance 
of the NML, 

dB(A) 

Number of 
receivers 

where 
NMLs are 
exceeded 

Number of 
highly 
noise 

affected 
receivers 

Predicted 
median 

LAeq noise 
level 
dB(A) 

Predicted 
highest 

exceedance 
of the NML, 

dB(A) 

Number of 
receivers 

where 
NMLs are 
exceeded 

Number of 
highly 
noise 

affected 
receivers 

Number of 
receivers 
with sleep 

disturbance 
(>65dB(A)) Evening (6pm – 10 pm) Night (10pm – 7am) 

Service 
installation and 
relocation 

NCA3 33 5 1 0 21 0 0 0 0 
NCA4 68 29 16 4 56 28 16 0 11 
NCA6 45 20 106 0 33 15 50 0 2 
NCA7 54 19 28 0 42 13 12 0 2 
NCA8 64 31 20 2 52 24 14 0 8 
NCA10 47 1 1 0 35 0 0 0 0 
NCA18 50 7 10 0 38 0 0 0 0 
NCA19 50 54 190 19 38 44 57 7 26 
NCA24 49 9 26 0 37 5 8 0 0 
NCA25 48 14 33 0 36 8 6 0 0 
NCA26 40 5 3 0 28 0 0 0 0 
Total   434 25   63 7 49 
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Table 12-36 Construction noise (out of hours works) – Construction of tolling infrastructure 

Activity NCA 

Predicted 
median 

LAeq noise 
level 
dB(A) 

Predicted 
highest 

exceedance 
of the NML, 

dB(A) 

Number of 
receivers 

where 
NMLs are 
exceeded 

Number of 
highly 
noise 

affected 
receivers 

Predicted 
median 

LAeq noise 
level 
dB(A) 

Predicted 
highest 

exceedance 
of the NML, 

dB(A) 

Number of 
receivers 

where 
NMLs are 
exceeded 

Number of 
highly 
noise 

affected 
receivers 

Number of 
receivers 
with sleep 

disturbance 
(>65dB(A)) Evening (6pm – 10 pm) Night (10pm – 7am) 

Site 
establishment 
 
 

NCA15 34 0 0 0 34 1 5 0 0 
NCA16 35 0 0 0 35 9 9 0 0 
NCA17 36 0 0 0 36 4 4 0 0 
NCA18 36 2 3 0 36 7 10 0 0 
NCA25 34 0 0 0 34 0 0 0 0 
NCA26 38 4 12 0 38 10 26 0 0 
Total   15 0   54 0 0 

Road works NCA15 47 9 57 0 46 16 140 0 49 
NCA16 46 11 11 0 45 24 47 0 17 
NCA17 47 14 74 0 46 18 156 0 36 
NCA18 47 18 60 0 46 22 113 0 43 
NCA26 50 20 260 0 49 25 394 0 101 
Total   462 0   850 0 246 

Construction of 
toll gantries 
 

NCA15 34 0 0 0 34 4 12 0 0 
NCA16 32 0 0 0 32 12 16 0 0 
NCA17 34 1 1 0 34 6 17 0 0 
NCA18 34 5 3 0 34 10 23 0 1 
NCA26 37 7 13 0 37 13 65 0 3 
Total   17 0   133 0 4 
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Table 12-37 Construction noise (out of hours works) – Construction compound and car park generation operations (C1-C11) 

Activity NCA 

Predicted 
median 

LAeq noise 
level 
dB(A) 

Predicted 
highest 

exceedance 
of the NML, 

dB(A) 

Number 
of 

receivers 
where 

NMLs are 
exceeded 

Number 
of highly 

noise 
affected 

receivers 

Predicted 
median 

LAeq noise 
level 
dB(A) 

Predicted 
highest 

exceedance 
of the NML, 

dB(A) 

Number 
of 

receivers 
where 

NMLs are 
exceeded 

Number 
of highly 

noise 
affected 

receivers 

Number of 
receivers 
with sleep 

disturbance 
(>65dB(A)) 

Evening (6pm – 10 pm) Night (10pm – 7am) 
General worksite 
and car parking 

NCA6 35 0 0 0 35 3 3 0 0 
NCA8 38 0 0 0 38 1 1 0 0 
NCA19 33 33 9 1 33 35 9 1 7 
Total   9 1   17 1 7 

Workshop; 
Deliveries; 
Maintenance 
Storage 

NCA6 35 9 14 0 25 6 7 0 0 
NCA7 43 8 2 0 33 4 2 0 0 
NCA8 45 10 8 0 35 5 6 0 0 
NCA19 38 45 37 7 28 37 20 2 9 
Total   61 7   35 2 9 

 

Table 12-38 Construction noise (out of hours works) – Construction of motorway operations complexes 

Activity NCA 

Predicted 
median 

LAeq noise 
level 
dB(A) 

Predicted 
highest 

exceedance 
of the NML, 

dB(A) 

Number of 
receivers 

where 
NMLs are 
exceeded 

Number of 
highly 
noise 

affected 
receivers 

Predicted 
median 

LAeq noise 
level 
dB(A) 

Predicted 
highest 

exceedance 
of the NML, 

dB(A) 

Number of 
receivers 

where 
NMLs are 
exceeded 

Number of 
highly 
noise 

affected 
receivers 

Number of 
receivers 
with sleep 

disturbance 
(>65dB(A)) Evening (6pm – 10 pm) Night (10pm – 7am) 

General worksite 
and car parking 

NCA26 35 0 0 0 35 2 3 0 0 
Total   0 0   0 0 0 
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Table 12-39 Construction noise (out of hours works) – Tunnelling site establishment 

Activity NCA 

Predicted 
median 

LAeq noise 
level 
dB(A) 

Predicted 
highest 

exceedance 
of the NML, 

dB(A) 

Number of 
receivers 

where 
NMLs are 
exceeded 

Number of 
highly 
noise 

affected 
receivers 

Predicted 
median 

LAeq noise 
level 
dB(A) 

Predicted 
highest 

exceedance 
of the NML, 

dB(A) 

Number of 
receivers 

where 
NMLs are 
exceeded 

Number of 
highly 
noise 

affected 
receivers 

Number of 
receivers 
with sleep 

disturbance 
(>65dB(A)) Evening (6pm – 10 pm) Night (10pm – 7am) 

General worksite 
and car parking 

NCA6 35 0 0 0 35 3 3 0 0 
NCA8 38 0 0 0 38 1 1 0 0 
NCA15 35 12 3 0 35 20 4 0 3 
NCA19 33 33 9 1 33 35 9 1 7 
Total   12 1   17 1 10 

Maintenance 
storage; 
Workshop 
deliveries 

NCA4 54 0 0 0 45 1 8 0 0 
NCA6 35 10 15 0 26 8 10 0 0 
NCA7 44 9 3 0 35 6 2 0 0 
NCA8 46 11 10 0 37 7 7 0 0 
NCA15 36 26 8 2 27 25 8 0 4 
NCA19 39 46 42 7 30 39 22 2 9 
NCA25 37 1 1 0 28 0 0 0 0 
NCA26 38 2 1 0 29 0 0 0 0 
Total   80 9   57 2 13 

Piling; excavation 
of decline (No 
rock hammering) 

NCA6 29 2 4 0 29 9 11 0 0 
NCA7 28 2 1 0 28 8 3 0 0 
NCA12 40 0 0 0 40 2 3 0 0 
NCA15 41 13 27 0 41 21 70 0 23 
NCA16 42 13 10 0 42 27 41 0 17 
NCA17 37 0 0 0 37 4 7 0 0 
NCA18 37 0 0 0 37 1 1 0 0 
NCA19 36 12 7 0 36 14 11 0 1 
NCA25 38 0 0 0 36 6 4 0 0 
NCA26 37 10 21 0 37 16 51 0 3 
Total   70 0   202 0 44 
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Activity NCA 

Predicted 
median 

LAeq noise 
level 
dB(A) 

Predicted 
highest 

exceedance 
of the NML, 

dB(A) 

Number of 
receivers 

where 
NMLs are 
exceeded 

Number of 
highly 
noise 

affected 
receivers 

Predicted 
median 

LAeq noise 
level 
dB(A) 

Predicted 
highest 

exceedance 
of the NML, 

dB(A) 

Number of 
receivers 

where 
NMLs are 
exceeded 

Number of 
highly 
noise 

affected 
receivers 

Number of 
receivers 
with sleep 

disturbance 
(>65dB(A)) Evening (6pm – 10 pm) Night (10pm – 7am) 

Decline 
excavation and 
construction (No 
rock breaking) 
 

NCA6 31 6 7 0 31 13 28 0 0 
NCA7 30 6 2 0 30 12 6 0 2 
NCA12 44 0 0 0 44 5 11 0 0 
NCA15 44 17 35 0 44 25 108 0 34 
NCA16 46 16 18 0 46 30 48 0 20 
NCA17 40 3 6 0 40 8 19 0 0 
NCA18 40 0 0 0 40 5 3 0 0 
NCA19 40 16 16 0 40 18 20 0 5 
NCA24 41 0 0 0 41 1 1 0 0 
NCA25 40 3 2 0 40 9 19 0 0 
NCA26 40 14 42 0 40 20 109 0 12 
Total   128 0   372 0 73 
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Table 12-40 Construction noise (out of hours works) – Tunnelling support site 

Activity NCA 

Predicted 
median 

LAeq noise 
level 
dB(A) 

Predicted 
highest 

exceedance 
of the NML, 

dB(A) 

Number of 
receivers 

where 
NMLs are 
exceeded 

Number of 
highly 
noise 

affected 
receivers 

Predicted 
median 

LAeq noise 
level 
dB(A) 

Predicted 
highest 

exceedance 
of the NML, 

dB(A) 

Number of 
receivers 

where 
NMLs are 
exceeded 

Number of 
highly 
noise 

affected 
receivers 

Number of 
receivers 
with sleep 

disturbance 
(>65dB(A)) Evening (6pm – 10 pm) Night (10pm – 7am) 

Tunnelling and 
support 

NCA6 34 1 2 0 34 8 7 0 0 
NCA7 39 1 1 0 39 7 2 0 0 
NCA12 39 0 0 0 39 1 2 0 0 
NCA15 40 12 23 0 40 20 59 0 21 
NCA16 42 12 6 0 42 26 38 0 15 
NCA17 37 0 0 0 37 3 6 0 0 
NCA19 36 11 7 0 36 13 9 0 1 
NCA25 36 0 0 0 36 5 3 0 0 
NCA26 37 9 13 0 37 15 50 0 1 
Total   52 0   176 0 38 

Spoil handling NCA3 34 3 1 0 34 10 3 0 0 
NCA4 66 11 16 0 66 22 16 0 15 
NCA6 38 10 24 0 38 17 73 0 8 
NCA7 48 10 13 0 48 16 22 0 5 
NCA8 56 20 18 0 56 25 24 0 11 
NCA15 35 0 0 0 35 4 8 0 0 
NCA16 38 0 0 0 38 10 3 0 0 
Total   72 0   149 0 57 

Tunnel lining NCA6 31 2 2 0 31 9 7 0 0 
NCA7 37 1 1 0 37 7 2 0 0 
NCA12 41 0 0 0 41 2 3 0 0 
NCA15 40 14 25 0 40 22 62 0 24 
NCA16 43 13 4 0 43 27 39 0 12 
NCA17 37 0 0 0 37 5 6 0 0 
NCA18 36 0 0 0 36 2 1 0 0 
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Activity NCA 

Predicted 
median 

LAeq noise 
level 
dB(A) 

Predicted 
highest 

exceedance 
of the NML, 

dB(A) 

Number of 
receivers 

where 
NMLs are 
exceeded 

Number of 
highly 
noise 

affected 
receivers 

Predicted 
median 

LAeq noise 
level 
dB(A) 

Predicted 
highest 

exceedance 
of the NML, 

dB(A) 

Number of 
receivers 

where 
NMLs are 
exceeded 

Number of 
highly 
noise 

affected 
receivers 

Number of 
receivers 
with sleep 

disturbance 
(>65dB(A)) Evening (6pm – 10 pm) Night (10pm – 7am) 

NCA19 37 12 7 0 37 14 11 0 1 
NCA25 36 0 0 0 36 5 2 0 0 
NCA26 37 10 17 0 37 16 48 0 3 
Total   56 0   181 0 40 
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Construction activities outside standard construction hours – ground-borne noise  
Ground-borne noise can be generated during tunnelling activities, when vibration from tunnel 
construction travels through the ground as vibration and ‘breaks out’ into buildings on the surface in 
the form of audible noise.   

Ground-borne noise is more likely to be experienced where surface receivers are close to the 
vibration source (for example, around shallow tunnelling activities).   

Other factors that affect whether ground-borne noise will be generated include: 

• The tunnel construction technique 

• Geological ground conditions, which affect the speed of wave propagation and the damping 
provided by the ground 

• The timing and duration of construction activities 

• The nature of the building affected. 

The Technical working paper: Noise and vibration (Appendix J) presents a conservative assessment 
of potential ground-borne noise impacts.  The assessment has drawn on measurements taken during 
previous tunnelling projects using road headers in the Sydney region. 

The ground-borne noise assessment is relevant to the evening and nigh time periods only, because 
background noise and noise contributions from other project construction activities would exceed and 
therefore ‘mask’ ground-borne noise during the day. 

The ground-borne noise assessment has identified the number of receivers that may be affected by 
ground-borne noise above the applicable ground-borne noise goals, and the maximum exceedance of 
those goals.  A summary of the assessment outcomes is presented in Table 12-41. 

Table 12-41 Ground-borne noise assessment outcomes 

Period Goal (LAeq, dB(A)) Number of receivers 
exceeding ground-borne 

noise goal 

Maximum exceedance of 
ground-borne noise goal 

Evening 40 dB(A) 60 5 dB(A) 

Night 35 dB(A) 369 10 dB(A) 

The Technical working paper: Noise and vibration (Appendix J) includes figures showing the 
predicted extent of ground-borne noise and areas of potential exceedance of ground-borne noise 
goals. These areas are focused around: 

• The western portals, with more pronounced impacts around the westbound exit portal 

• The main alignment tunnels from the western portals to around Stotts Reverse, Bexley North, and 
around tunnel cross passages in this part of the project 

• A small area largely beneath the Bardwell Valley Golf Course 

• A small area under the Cooks River and Tempe Recreation Reserve 

• The main alignment tunnels between the Botany Goods Railway line and the eastern portals 

• The eastern portals, particularly around Canal Road and a small area of industrial land to the 
south of Canal Road. 

It is anticipated that tunnelling would progress at an average rate of around seven metres per day, 
subject to local geology. On this basis, it is likely that any individual receiver would experience 
ground-borne noise for no more than around five days, with exceedances of ground-borne noise 
goals likely for no more than around two days (as tunnelling activities pass beneath the affected 
receiver). Tunnelling advance rates would reduce to two to five metres a day around the portals, 
which may increase the duration of exposure for receivers in these areas. As tunnelling moves 
towards and away from each receiver the noise levels experienced would be lower.   
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Construction road traffic noise  
Construction road traffic noise would be generated by vehicles associated with the construction of the 
project, including heavy vehicles transporting spoil and light vehicle movements generated by 
construction workers. 

For the purposes of the construction traffic impact assessment, the period of construction activity that 
generates the peak volume of heavy vehicles was assessed to represent the worst case scenario. 
This peak construction period assumes that 80 per cent of heavy vehicle volumes would be 
associated with spoil related activities and remaining 20 per cent would comprise of delivery vehicles 
associated with other activities associated with construction activities.  

Construction vehicles movements would be generated by all compounds, however, the Kingsgrove 
South construction compound vehicles would access/depart via the Kingsgrove North construction 
compound. Tunnel support compounds, which would generate the majority of spoil vehicles, are 
located at Kingsgrove North (C1), Commercial Road (C3), Bexley Road North (C4), Bexley Road 
South (C5), Arncliffe (C7) and Canal Road (C8) construction compounds. 

The nominated construction vehicles routes to / from compounds are identified in 
Chapter 6 (Construction Work) traffic flows would occur on major roads and compounds have been 
selected to minimise the use of local roads. However, construction vehicles may use local roads that 
do not form part of the construction compound vehicle routes to access construction areas (such as 
along local roads that are subject to construction activities). However, these would not constitute 
major haulage routes. 

Further details of the assumptions for the construction road traffic assessment are outlined in the 
Technical working paper: Noise and vibration (Appendix J). 

Construction traffic noise has been assessed during: 

• The AM peak period, 6:30am to 9:30am (refer to Table 12-42) 

• The PM peak period, 3:30pm to 7:00pm (refer to Table 12-43) 

• An AM off-peak hour, being the lowest non-peak traffic hour between 9:30am and 3:30pm (refer 
to Table 12-44) 

• A PM off-peak hour, being the lowest non-peak traffic hour between 7:00pm and 6:30am (refer to 
Table 12-45).  

The following tables summarise: 

• The existing forecasted traffic flow 

• The expected construction traffic generated by the project 

• The calculated increase in road traffic noise along construction traffic routes (resulting from 
construction traffic).   

The calculated increase in road traffic noise attributable to the project has been analysed, and 
anticipated increases of 2 dB(A) have been highlighted in the table. 

Mitigation measures for exceedances are provided in Section 12.5. 
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Table 12-42 Construction road traffic noise increases during the AM peak period 

Route/ direction Existing traffic (2016) Project construction traffic Relative noise increase 
from project 
construction traffic 
(dB(A)) 

Light vehicles Heavy vehicles Light vehicles Heavy vehicles 

Western surface works area 
Wirega Avenue 353 35 39 73 3.1 
Moorefield Road, west of Wirega Avenue 1242 41 39 73 1.6 
M5 East Motorway, west of the Kingsgrove North 
construction compound (C1) 6524 539 39 73 0.2 
M5 East Motorway, east of the Kingsgrove North 
construction compound (C1) 6524 539 39 73 0.2 
Kingsgrove Road, north of the M5 East Motorway 2671 189 39 73 0.7 
Moorefield Road, east of Wirega Avenue 1505 45 39 73 1.4 
Commercial Road 1038 24 39 73 2.0 
Kingsgrove Road, south of the M5 East Motorway 2339 58 39 73 1.0 
M5 East Motorway, east of Kingsgrove Road 6524 539 39 73 0.2 
Bexley Road surface works area 
Bexley Road, between the M5 East Motorway and the 
motorway on-ramp 2974 98 40 36 0.4 
M5 East Motorway, west of Bexley Road 6011 454 40 36 0.1 
M5 East Motorway, west of King Georges Road 6524 539 40 36 0.1 
Canterbury Road, between King Georges Road and 
Bexley Road 1884 120 40 36 0.5 
Bexley Road, north of the M5 East Motorway 3103 93 40 36 0.4 
Bexley Road, south of the M5 East Motorway 2974 98 40 36 0.4 
Stoney Creek Road 4754 312 40 36 0.2 
Arncliffe surface works area 
Marsh Street, north of Innesdale Road 4503 182 17 60 0.4 
Marsh Street, between Innesdale Road and Valda 
Avenue 4186 177 17 60 0.4 
Marsh Street, between the M5 East Motorway and 
West Botany Street 3111 171 17 60 0.5 
West Botany Street, north of the M5 East Motorway 596 24 17 60 2.3 
West Botany Street, south of the M5 East Motorway 3448 106 17 60 0.5 
Wickham Street 1992 113 17 60 0.8 
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Route/ direction Existing traffic (2016) Project construction traffic Relative noise increase 
from project 
construction traffic 
(dB(A)) 

Light vehicles Heavy vehicles Light vehicles Heavy vehicles 

Princes Highway, south of Forest Road 3548 111 17 60 0.4 
St Peters interchange and local road upgrades surface works area 
Princes Highway, north of Campbell Road 2633 114 134 113 1.2 
Campbell Road, west of the Canal Road construction 
compound (C8) 927 43 134 113 3.0 
Campbell Road, east of the Canal Road construction 
compound (C8) 949 112 134 113 2.1 
Burrows Road, northern end 782 151 134 113 1.9 
Burrows Road, southern end 748 27 134 113 3.7 
Canal Road  2639 119 134 113 1.2 
Princes Highway, south of Canal Road 4449 182 134 113 0.8 
Princes Highway, between Campbell Road and Canal 
Road 3006 127 134 113 1.1 
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Table 12-43 Construction road traffic noise increases during the PM peak period 

Route/ direction Existing traffic (2016) Project construction traffic Relative noise increase 
from project 
construction traffic 
(dB(A)) Light vehicles Heavy vehicles Light vehicles Heavy vehicles 

Western surface works area 
Wirega Avenue 321 50 39 73 2.8 
Moorefield Road, west of Wirega Avenue 1129 58 39 73 1.6 
M5 East Motorway, west of the Kingsgrove North 
construction compound (C1) 4762 655 39 73 0.2 
M5 East Motorway, east of the Kingsgrove North 
construction compound (C1) 4762 655 39 73 0.2 
Kingsgrove Road, north of the M5 East Motorway 1173 100 39 73 1.3 
Moorefield Road, east of Wirega Avenue 1368 64 39 73 1.4 
Commercial Road 944 34 39 73 2.0 
Kingsgrove Road, south of the M5 East Motorway 1027 31 39 73 1.9 
M5 East Motorway, east of Kingsgrove Road 4762 655 39 73 0.2 
Bexley Road surface works area 
Bexley Road, between the M5 East Motorway and the 
motorway on-ramp 1306 52 40 36 0.8 
M5 East Motorway, west of Bexley Road 5289 771 40 36 0.1 
M5 East Motorway, west of King Georges Road 4762 655 40 36 0.1 
Canterbury Road, between King Georges Road and 
Bexley Road 1713 170 40 36 0.5 
Bexley Road, north of the M5 East Motorway 1362 49 40 36 0.8 
Bexley Road, south of the M5 East Motorway 1306 52 40 36 0.8 
Stoney Creek Road 2087 165 40 36 0.4 
Arncliffe surface works area 
Marsh Street, north of Innesdale Road 3691 139 17 60 0.4 
Marsh Street, between Innesdale Road and Valda 
Avenue 3431 135 17 60 0.5 
Marsh Street, between the M5 East Motorway and 
West Botany Street 2550 131 17 60 0.6 
West Botany Street, north of the M5 East Motorway 904 125 17 60 1.1 
West Botany Street, south of the M5 East Motorway 2543 154 17 60 0.6 
Wickham Street 1469 165 17 60 0.8 
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Route/ direction Existing traffic (2016) Project construction traffic Relative noise increase 
from project 
construction traffic 
(dB(A)) Light vehicles Heavy vehicles Light vehicles Heavy vehicles 

Princes Highway, south of Forest Road 2617 162 17 60 0.5 
St Peters interchange and local road upgrades surface works area 
Princes Highway, north of Campbell Road 1934 84 134 113 1.6 
Campbell Road, west of the Canal Road construction 
compound (C8) 810 46 134 113 3.1 
Campbell Road, east of the Canal Road construction 
compound (C8) 829 120 134 113 2.1 
Burrows Road, northern end 683 162 134 113 1.9 
Burrows Road, southern end 653 29 134 113 3.8 
Canal Road  1938 88 134 113 1.6 
Princes Highway, south of Canal Road 3268 134 134 113 1.0 
Princes Highway, between Campbell Road and Canal 
Road 2208 94 134 113 1.4 
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Table 12-44 Construction road traffic noise increases during the AM off-peak period 

Route/ direction Existing traffic (2016) Project construction traffic Relative noise increase 
from project 
construction traffic 
(dB(A)) Light vehicles Heavy vehicles Light vehicles Heavy vehicles 

Western surface works area 
Wirega Avenue 229 7 52 102 6.4 
Moorefield Road, west of Wirega Avenue 806 9 52 102 3.3 
M5 East Motorway, west of the Kingsgrove North 
construction compound (C1) 3643 107 52 102 0.7 
M5 East Motorway, east of the Kingsgrove North 
construction compound (C1) 3643 107 52 102 0.7 
Kingsgrove Road, north of the M5 East Motorway 611 22 52 102 3.5 
Moorefield Road, east of Wirega Avenue 977 9 52 102 2.9 
Commercial Road 674 5 52 102 3.8 
Kingsgrove Road, south of the M5 East Motorway 535 7 52 102 4.3 
M5 East Motorway, east of Kingsgrove Road 3643 107 52 102 0.7 
Bexley Road surface works area 
Bexley Road, between the M5 East Motorway and the 
motorway on-ramp 681 11 20 36 1.6 
M5 East Motorway, west of Bexley Road 3925 229 20 36 0.2 
M5 East Motorway, west of King Georges Road 3643 107 20 36 0.2 
Canterbury Road, between King Georges Road and 
Bexley Road 1224 25 20 36 1.0 
Bexley Road, north of the M5 East Motorway 710 11 20 36 1.6 
Bexley Road, south of the M5 East Motorway 681 11 20 36 1.6 
Stoney Creek Road 1088 36 20 36 1.0 
Arncliffe surface works area 
Marsh Street, north of Innesdale Road 2275 77 15 38 0.5 
Marsh Street, between Innesdale Road and Valda 
Avenue 2115 75 15 38 0.5 
Marsh Street, between the M5 East Motorway and 
West Botany Street 1572 72 15 38 0.6 
West Botany Street, north of the M5 East Motorway 588 28 15 38 1.6 
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Route/ direction Existing traffic (2016) Project construction traffic Relative noise increase 
from project 
construction traffic 
(dB(A)) Light vehicles Heavy vehicles Light vehicles Heavy vehicles 

West Botany Street, south of the M5 East Motorway 1598 35 15 38 0.8 
Wickham Street 923 37 15 38 1.1 
Princes Highway, south of Forest Road 1645 36 15 38 0.6 
St Peters interchange and local road upgrades surface works area 
Princes Highway, north of Campbell Road 1065 29 120 83 2.2 
Campbell Road, west of the Canal Road construction 
compound (C8) 158 4 120 83 7.9 
Campbell Road, east of the Canal Road construction 
compound (C8) 161 9 120 83 6.9 
Burrows Road, northern end 133 13 120 83 6.8 
Burrows Road, southern end 127 2 120 83 8.9 
Canal Road  1068 31 120 83 2.2 
Princes Highway, south of Canal Road 1800 47 120 83 1.5 
Princes Highway, between Campbell Road and Canal 
Road 1216 33 120 83 2.0 
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Table 12-45 Construction road traffic noise increases during the PM off-peak period 

Route/ direction Existing traffic (2016) Project construction traffic Relative noise increase 
from project 
construction traffic 
(dB(A)) Light vehicles Heavy vehicles Light vehicles Heavy vehicles 

Western surface works area 
Wirega Avenue 39 6 52 102 10.5 
Moorefield Road, west of Wirega Avenue 137 7 52 102 7.7 
M5 East Motorway, west of the Kingsgrove North 
construction compound (C1) 439 61 52 102 2.7 
M5 East Motorway, east of the Kingsgrove North 
construction compound (C1) 439 61 52 102 2.7 
Kingsgrove Road, north of the M5 East Motorway 54 13 52 102 8.4 
Moorefield Road, east of Wirega Avenue 165 8 52 102 7.1 
Commercial Road 114 4 52 102 8.7 
Kingsgrove Road, south of the M5 East Motorway 47 4 52 102 11.2 
M5 East Motorway, east of Kingsgrove Road 439 61 52 102 2.7 
Bexley Road surface works area 
Bexley Road, between the M5 East Motorway and the 
motorway on-ramp 60 7 20 36 6.0 
M5 East Motorway, west of Bexley Road 508 146 20 36 0.7 
M5 East Motorway, west of King Georges Road 439 61 20 36 1.2 
Canterbury Road, between King Georges Road and 
Bexley Road 207 22 20 36 2.7 
Bexley Road, north of the M5 East Motorway 62 6 20 36 6.0 
Bexley Road, south of the M5 East Motorway 60 7 20 36 6.0 
Stoney Creek Road 96 21 20 36 3.5 
Arncliffe surface works area 
Marsh Street, north of Innesdale Road 201 36 15 38 2.2 
Marsh Street, between Innesdale Road and Valda 
Avenue 187 35 15 38 2.3 
Marsh Street, between the M5 East Motorway and 
West Botany Street 139 34 15 38 2.5 
West Botany Street, north of the M5 East Motorway 111 18 15 38 3.6 
West Botany Street, south of the M5 East Motorway 243 19 15 38 2.7 
Wickham Street 140 20 15 38 3.3 
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Route/ direction Existing traffic (2016) Project construction traffic Relative noise increase 
from project 
construction traffic 
(dB(A)) Light vehicles Heavy vehicles Light vehicles Heavy vehicles 

Princes Highway, south of Forest Road 250 20 15 38 2.4 
St Peters interchange and local road upgrades surface works area 
Princes Highway, north of Campbell Road 233 23 120 83 4.8 
Campbell Road, west of the Canal Road construction 
compound (C8) 59 3 120 83 10.9 
Campbell Road, east of the Canal Road construction 
compound (C8) 61 7 120 83 9.1 
Burrows Road, northern end 50 10 120 83 8.7 
Burrows Road, southern end 48 2 120 83 12.1 
Canal Road  234 24 120 83 4.7 
Princes Highway, south of Canal Road 394 37 120 83 3.5 
Princes Highway, between Campbell Road and Canal 
Road 266 26 120 83 4.4 
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Construction vibration 
The project may generate vibration during construction as a result of: 

• Surface works within construction compounds and surface road works 

• Tunnelling activities, with vibration transmitted through the ground to surface receivers 

• Blasting underground, if required during tunnelling. 

Surface works 
The primary form of mitigation of vibration would be ensuring vibration intensive works do not occur 
within identified safe working distances. The safe working distances that reduce the risk of 
cosmetic/structural damage and human discomfort are presented in Table 12-11.  

Further mitigation of vibration would not be required where the safe working distances are adhered to. 

Equipment size would be selected taking into account the safe working distances and the distance 
between the area of construction and the nearest sensitive receiver to reduce risk of vibration 
impacts.  

In some circumstances, construction activity within the safe working distance cannot be avoided due 
to the work required and the prevalent geological site conditions. These conditions may not be fully 
understood until work has commenced, resulting in a potential change in operating equipment.  

In some of these cases, safe working distances could be encroached in proximity to residential 
receivers. The greatest potential for encroachment into safe working distances relates to vibration 
impacts on human comfort, in situations where vibration intensive equipment is used in proximity to 
residential receivers.  Locations where this combination may occur include: 

• The Kingsgrove North construction compound (C1), where it would be located adjacent to 
residences along its northern boundary 

• The Bexley Road North construction compound (C4), where it would be located adjacent to 
residences along its western boundary 

• The Bexley Road East construction compound (C6), where it would be located adjacent to 
residences along its northern boundary 

• In some parts of the local road upgrades, where road upgrade works would be adjacent to 
residences. 

If vibration intensive works are planned within the identified safe working distances, alternative 
equipment would be identified and vibration monitoring would be implemented. If the use of vibration 
intensive plant and equipment cannot be avoided within the safe working distance for cosmetic 
damage the following would occur as a minimum: 

• Notification of the works to the affected receivers 

• Works would not proceed until attended vibration measurements are undertaken 

• If ongoing works are required a permanent vibration monitoring system would be installed, to 
warn operators (via flashing light, audible alarm, short message service (SMS) etc) when vibration 
levels are approaching the cosmetic damage limits. 

Additionally, existing condition surveys would be carried out on properties and structures within the 
project corridor (the zone on the surface equal to 50 metres from the outer edge of the tunnels) and 
within 50 metres of surface works.   

These dilapidation surveys would be used to establish the existing condition of potentially affected 
structures. While best efforts would be made to minimise the risk of damage, and it is expected that 
only minor cosmetic damage would occur in worst cases, repairs would be made to correct any 
damage resulting from vibration associated with construction of the project.  
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Tunnelling activities 
Vibration associated with the use of roadheaders for the tunnelling activities has been calculated for 
properties located above the main tunnel alignments.  

The results are provided in Table 12-46. The results are also provided graphically in the Technical 
working paper: Noise and vibration (Appendix J). 

A total of around 163 receiver locations are anticipated to experience temporary vibration above the 
preferred vibration dose value during the night time, with no exceedances of the maximum vibration 
dose value.   

Residential receivers anticipated to experience vibration at this level include: 

• Those above and adjacent to the main alignment tunnels from around Kingsgrove Avenue to 
around Stotts Reverse, Bexley North 

• Those on The Glen Road, Bardwell Valley, to the east of the Bardwell Valley Golf Course 

• Those along and to the west of the Princes Highway, broadly from Reilly Lane, Sydenham to 
Canal Road, St Peters. 

Table 12-46 Construction vibration – tunnelling activities 

Human comfort vibration dose value  Number of receivers where criteria are 
exceeded  

 Evening Night-time Evening Night time  
Preferred  0.28 mm/s 0.2 mm/s 0 163 
Maximum  0.56 mm/s 0.4 mm/s 0 0 

As with ground-borne noise, receivers would experience elevated vibration levels only while tunnel 
construction activities are conducted beneath or close to residential properties. 

Tunnelling would typically progress at an average of around seven metres per day, it is likely that 
vibration would be discernible for around five days at each affected receiver with exceedances 
occurring for around two days.  

Tunnelling advance rates would reduce to around two to five metres per day around the portals, which 
may increase the duration of exposure for receivers in these areas. As tunnelling moves towards and 
away from each receiver the vibration experienced would be lower.  

Vibration management measures, including consultation with affected receivers, are identified in 
Section 12.5 and would be further detailed in the construction noise and vibration management 
plan(s) for the project. 

Blasting 
The main alignment tunnels would be constructed through a ‘heading and bench’ process. This 
process involves use of road headers to excavate the top of the main alignment tunnels, and then 
using relatively small scale blasting to remove the rock within the base of the tunnels (the ‘bench’).  

Blasting is proposed as an excavation technique because the vibration impacts from blasting are of a 
much shorter duration for nearby sensitive receivers compared to the duration of vibration impact 
associated with mechanical excavation methods such as roadheaders or rockbreakers.  

Blasting would be restricted to the following hours: 

• 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. 

The use of blasting to construct the main alignment tunnels has the potential to generate airblast (the 
pressure wave transmitted through the air as a result of the blast) and vibration (the energy 
transmitted through the ground as a result of the blast).   
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The extent of airblast and vibration impacts would be affected by the maximum instantaneous charge 
(MIC) used in each blast event, the type of explosive used, and the characteristics of local geology.   

Ground-borne vibration generated by blasting is likely to be the key consideration when carrying out 
blasting, particularly in areas where the main alignment tunnels are shallower and closer to the 
ground surface.   

Blasting would be carefully planned to ensure blast limits are satisfied. Each blast event would need 
to be tailored to site conditions and site constraints at each blast location as tunnelling activities 
progress. To ensure that appropriate blast charges are applied, and to manage potential airblast and 
vibration impacts, small scale testing of blast charges would be conducted early in the tunnelling 
phase of the project to establish appropriate site specific propagation characteristics. This would allow 
for the accurate prediction of vibration once the proposed charge and blast configuration information 
is determined. 

Data from these tests would be used to inform appropriate charge sizes for tunnel blasting, and to 
inform proactive identification of mitigation and management measures where airblast and vibration 
impacts are anticipated. Blast mats can be used to manage and reduce the impacts from airblast. 

Further detailed assessment and the blast trial process would be described in the Blast Management 
Strategy, prepared during the detailed design  

Cumulative construction noise 
Cumulative construction noise would occur as a result of project construction activities occurring 
simultaneously and due to another project being constructed in proximity to the project.  

Simultaneous noise from works within a site compound and road construction works associated with 
the project has the potential to increase noise levels at nearby sensitive receivers.  Noise levels as a 
result of the cumulative impact could increase by up to 3 dB(A) higher than the maximum noise level 
of the site compound works and alignment works individually.  In addition an increase in the frequency 
of potential construction noise impacts may occur.  A 3 dB(A) increase is widely accepted as being 
“just perceptible” by receivers. 

Detailed construction scheduling of the project would be completed during detailed design and prior to 
commencement of works and would detail which works would occur concurrently with others. 
However, the anticipated maximum increase of 3 dB(A) is unlikely to be reached due to the: 

• Construction noise assessment being completed for the worst case scenario (ie a scenario where 
all equipment is operational during a fifteen minute period and in the worst possible location) 

• Likelihood that that one scenario will be the dominant source at any residential receiver. 

The noise mitigation measures proposed for managing impacts during construction would also be 
sufficient for managing cumulative impacts resulting in noise level increases of 3 dB(A) or less. This is 
because the potential increase resulting from simultaneous activities would be a maximum of 3 dB(A) 
and the increase is more likely to be less than 3 dB(A). Construction of the project is expected to be 
undertaken between 2016 and 2019. Based on the proposed construction program, there is the 
potential for construction of the project to occur concurrently with the construction of the King Georges 
Road Interchange Upgrade project, the M4 East and potential future M4-M5 Link projects that form 
part of the WestConnex program of works. Currently there are no other major projects in the direct 
vicinity of the project that could result in cumulative construction noise impacts. A summary of the 
indicative timing of these projects is provided in Table 12-47. 
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Table 12-47 Indicative timing of projects that form part of the WestConnex program of works 

WestConnex project  Commencement of 
construction  

Commencement of operation  

New M5 Mid 2016 Late 2019 
King Georges Road 
Interchange Upgrade Project  

Commenced July 2015 Late 2016/ early 2017 

M4 East  Mid 2016 Early 2019 
M4-M5 Link  2019 2023 

King Georges Road Interchange Upgrade Project  
The King Georges Road interchange upgrade project would potentially overlap with construction of 
the project for about three to six months in 2016/2017. There is potential for receivers around the 
western surface works to be affected by cumulative construction noise impacts from these two 
projects. 

Potential cumulative construction noise impacts may involve: 

• Finishing works for King Georges Road Interchange Upgrade project, and potentially some road 
works scheduled for late in the construction program 

• Early works, site establishment and potentially the initial phases of tunnelling for the Project. 

Based on the nature of the potential concurrent project worksite is anticipated that most noise from 
the later stages of the King Georges Road interchange upgrade project would be generally below 
noise contributions from the project construction works. 

Specific measures would be developed to coordinate mitigation and management of construction 
noise from concurrent construction activities based on the programmed works.   

These measures would be detailed in the construction environmental management plan(s) for the 
project, and would include consideration of both physical and program measures (such as 
coordinating periods of respite).  

M4 East Project  
The M4 East Project would, if it proceeds, be carried out at a significant distance from the New M5. It 
is therefore unlikely to be any cumulative noise impact between the two projects. 

M4-M5 Link 
Subject to environmental planning approval (among other matters), there is the potential for 
construction of the future M4-M5 Link to commence in 2019 while the project is in the late stages of 
construction.  

It is expected that peak construction of the project would be complete, and the construction activities 
being undertaken would largely comprise mechanical and electrical fit-out and landscaping and 
rehabilitation works. 

There is the potential for localised cumulative construction works around the St Peters interchange, 
with a portion of the site potentially used for a construction compound for the M4-M5 Link.  

As both projects would be outside of peak construction periods, and the local road upgrades for the 
New M5 project would be complete, it is expected that the potential for significant cumulative noise 
impacts would be limited. 

During construction, ongoing consultation would be undertaken with local communities potentially 
affected by concurrent construction of projects that form part of the WestConnex program of works. 

Consultation would also be undertaken with proponents of other nearby projects to increase the 
overall awareness of project timeframes and impacts. 

Additional information about consultation and cumulative impacts are provided in Chapter 7 
(Consultation) and Chapter 27 (Cumulative impacts).  
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12.4.2 Operational noise assessment 
The operational noise assessment for the project covers two areas: 

• Noise generated by ‘fixed’ operational facilities, such as the motorway operations complexes 

• Road traffic noise associated with operation of the project, including changes to traffic noise on 
the surrounding road network. 

The Technical working paper: Noise and vibration (Appendix J) includes details of the modelling and 
assessment of these types of noise, with key findings from the assessment provided in the following 
sections. 

Operational noise from fixed facilities 
Noise impacts from operational ancillary facilities (‘fixed’ facilities) have been assessed against the 
NSW Industrial Noise Policy, and include: 

• The Kingsgrove motorway operations complex (MOC1) (including the Kingsgrove ventilation 
facility, substation, fire pump room, deluge water tanks, maintenance facility, workshop, 
emergency response system and car parking) and western tunnel portals 

• The Bexley Road South motorway operations complex (MOC2) (including the Bexley Road 
emergency smoke extraction facility and substation) 

• The Arncliffe motorway operations complex (MOC3) (including the Arncliffe ventilation facility, 
substation, water treatment plant and car parking) 

• The St Peters motorway operations complex (MOC4) (including the motorway control centre, St 
Peters ventilation facility, substation, fire pump room, water deluge tanks and car parking) 

• The Burrows Road motorway operations complex (MOC5) (including the motorway control centre, 
substation and car parking). 

Key noise sources within these fixed facilities include: 

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

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

• Water treatment plants 

• Switches within switch rooms of the substations 

• Transformers within substations 

• Noise associated with car parking facilities such as accelerating cars, door/boot slamming and 
people talking at the motorway control centre. 

Further information regarding the sound power levels of equipment within each of these fixed facilities 
is provided in the Technical working paper: Noise and vibration (Appendix J). 

Noise emissions during operation of the project would be influenced by the volumes of traffic using 
the project tunnels.  Ventilation fans within the project tunnels would be operated at different speeds 
to maintain acceptable in-tunnel air quality, with the speed of the ventilation fans therefore related to 
traffic conditions within the tunnels.  To take different ventilation fan operational modes into account, 
the fixed facility noise assessment has considered operation of the project under free flowing traffic 
conditions (average traffic speeds greater than 60  kilometres per hour), slow traffic conditions 
(average traffic speeds between 40 kilometres per hour and 60 kilometres per hour) and congested 
traffic conditions (average traffic speeds of less than 40 kilometres per hour).  Worst case noise 
predictions from these scenarios are presented in the following sections. 

The fixed facility operational noise assessment has taken into account different weather conditions, 
including ‘neutral’ weather, wind speeds of up to three metres per second and temperate inversion 
conditions (F class inversion). 
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Fixed facility noise under normal operating conditions   
Modelled maximum operational noise impacts from fixed operational facilities are summarised in 
Technical working paper: Noise and vibration (Appendix J), Section 5.2. Results are presented for 
each NCA, with the most affected received location identified in each case. 

The noise emissions from permanent operational fixed facilities and from the jet fans within the 
tunnels were assessed for three different weather conditions.  The predicted noise levels demonstrate 
that during both normal traffic conditions and low speed traffic conditions the operational noise criteria 
would not be exceeded during neutral or adverse weather conditions.  

Operational noise levels at all non-residential sensitive receivers comply with the appropriate criteria. 

Fixed facility noise under emergency conditions  
Under emergency conditions, the emergency smoke extraction facilities would be used to remove 
smoke from the main alignment tunnels. This would involve operation of axial fans in a reverse 
direction to normal operation under congested traffic conditions, where the facilities would be used to 
draw fresh air into the tunnels.   

Emergency operations are not typically regulated through the application of noise limits, however the 
potential noise impacts of emergency operations have been predicted. The noise levels from these 
facilities during emergency operations are the same as the levels predicted during low speed traffic 
conditions which have been demonstrated to result in an acceptable noise outcome. 

Noise impacts during emergency conditions would therefore be no greater than under normal 
operation (congested traffic conditions) and have been accommodated in the noise impact 
assessment for normal operations. 

Operational road traffic noise 
Operational road traffic scenarios 
Impacts related to operational road noise as a result of the project have been assessed using a noise 
model developed to incorporate future traffic flows and road network alignments.  

The model has been used to assess noise levels at sensitive receivers for the nominal year of 
opening (2021) and ten years after the nominal year of opening (2031). Noise levels for both the day 
time and night time periods have been assessed. The assessed scenarios are: 

• Without the project:  

− This scenario was assessed for both 2021 and the design year (2031) and incorporates the 
existing road network and traffic flows for the applicable year. All major arterial roads within 
the noise and vibration study area have been included in the noise modelling 

− Both of these scenarios assume the possible future M4-M5 Link is not in operation 

• With the project: 

− These scenarios incorporate the main alignment tunnels, portals, ramps and all existing major 
arterial roads 

− 2021 scenario assumes that the possible future M4-M5 Link  is not in operation 

− Two future year scenarios (2031) have been assessed: one with the M4-M5 Link in operation, 
and one without. 

Portal noise from road traffic within the main alignment tunnels has been included in the assessment 
of operational road traffic noise for ‘with project’ scenarios. 

Full details of the road traffic noise modelling predictions in 2021 and 2031, for both the ‘without 
project’ and ‘with project’ scenarios are provided in the Technical working paper: Noise and vibration 
(Appendix J). 
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For the purpose of this operational road traffic noise assessment, results for the 2031 scenarios (both 
with and without the full WestConnex program of works) are presented in the following sections.  
These scenarios represent the ‘worst case’ traffic noise impacts because: 

• No build road traffic volumes and road traffic noise would be greater in 2031 than in 2021 

• Traffic volumes using the project, and project-related road traffic noise would be greater in 2031 
than in 2021 

• Traffic volume using the project, and project-related road traffic noise would be greater once the 
full WestConnex program of works is complete, than if only the project were to be implemented. 

The project has the potential to generate or contribute to a traffic noise impact in the following areas: 

• Around the western surface works area 

• Around the St Peters interchange and local road upgrades area 

• Along parallel traffic routes as a consequence of redistribution of traffic. 

Potential operational road traffic noise impacts in each of these areas are considered in the following 
sections. Operational traffic associated with the operation of motorway operations complexes, 
including passenger vehicle traffic generated by employees and occasional deliveries would not 
significantly affect road traffic noise, due to the small traffic volumes. 

Western surface works area 
Technical working paper: Noise and vibration (Appendix J) provides details of the road traffic noise 
assessment carried out for the western surface works area, including figures showing predicted road 
traffic noise levels at surrounding receiver locations, and relative change in road traffic noise levels as 
consequence of the project. 

Existing noise barriers along the M5 East Motorway in the vicinity of the western surface works area 
would be retained, or relocated immediately outside the area required for the construction and 
operation footprints for the project.   

Where noise barriers are to be relocated, they would be reinstalled at the same height as existing 
noise barriers. The one exception would be at Beverly Grove Park where an existing eight to nine 
metre noise berm would be removed to allow for the new road construction. At this location a noise 
barrier with a full height 6.5 m above the proposed road alignment would provide a commensurate 
noise reduction to the existing berm. The construction of this barrier would be further assessed during 
detailed design to confirm an attenuation consistent with the Noise Mitigation Guidelines (RMS, 
2015b) would be achieved with consideration of other factors (eg landscaping and visual).   

Noise barrier relocations would be carried out as early as feasible in the construction program to 
provide additional construction noise mitigation. The operational road traffic noise modelling has taken 
into account the presence of existing and relocated noise barriers. 

Road surfaces within the western surface works area would comprise open graded asphalt and have 
been modelled on this basis.  

Road traffic noise modelling indicates that the project would result in a decrease in road traffic noise 
for most receivers around the western surface works area. This reduction in noise is a result of the 
combined effects of removing traffic from the surface (and into dive structures and the main alignment 
tunnels) and redistribution of traffic across the motorway corridor. 

In total, the road noise criterion is predicted to be exceeded at 53 residential receivers and one school 
receiver in the daytime (7am to 10pm), and at 65 residential receivers in the night time (10pm to 7am) 
in 2031. At these properties, the assessment demonstrates that the project would not result in a 
significant increase in traffic noise with all receivers anticipated to experience less than a 2 dB(A) 
increase in noise, which is generally considered to be indiscernible. 
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Only one residential receiver would be likely to experience road traffic noise above the cumulative 
limit (ie LAeq(9 hour) noise criterion + 5 dB(A)). This is despite the receiver experiencing a net reduction in 
road traffic noise with project implementation, relative to existing road traffic noise levels, of around 
1.1 dB(A). This receiver location is considered eligible for further consideration of feasible and 
reasonable noise mitigation measures (refer to Section 12.5). 

Road traffic noise would not exceed applicable noise criteria at any non-residential sensitive receiver 
location, including schools, childcare centres and places of worship. 

St Peters interchange and local road upgrades area 
Technical working paper: Noise and vibration (Appendix J) includes details of the road traffic noise 
assessment carried out for the St Peters and local road upgrades surface works area.  This includes 
figures showing predicted road traffic noise levels at surrounding receiver locations, and the relative 
change in road traffic noise levels as consequence of the project. 

There are currently no noise barriers in or around the St Peters and local road upgrades surface 
works area.  Further consideration of the potential need for noise barriers, and whether they would be 
feasible and reasonable is provided in Section 12.5. 

Road surfaces within the St Peters interchange and local road upgrades surface works area would 
comprise dense graded asphalt, consistent with existing roads in the area, and have been modelled 
on this basis. 

Road traffic noise modelling indicates that the project would result in a significant increase in road 
traffic noise in some areas, particularly around the local road upgrades, as a direct result of increased 
traffic volumes and removal of existing buildings which provide noise attenuation. Two local roads in 
particular are anticipated to experience significant road traffic noise increases: 

• Receivers along Campbell Road are anticipated to experience road traffic noise increases of as 
much as 5 dB(A). This would be a direct result of upgrading the road from a single lane in each 
direction to a double lane configuration (with turning lanes in some areas) and an anticipated 
increase in traffic volumes from around 13,000 movements per day (AADT) currently to around 
59,000 movements per day in 2031 

• Receivers along Campbell Street are anticipated to experience road traffic noise increases of as 
much as 22 dB(A). This would be a direct result in increased traffic volumes. The significant 
relative increase is also a result of current relatively low traffic noise levels along this road. 

The operational road traffic noise assessment around the St Peters interchange and local road 
upgrades surface works area demonstrates that the project would result in around 386 receivers 
experiencing more than a 2 dB(A) increase in road traffic noise relative to the exiting situation.   

A total of 133 receivers and 145 receivers have been identified as likely to experience road traffic 
noise above applicable (LAeq) criteria during the day time and night time, respectively (in 2031).  In 
addition two buildings within St Peters Public School are likely to experience noise levels which 
exceed the internal noise criteria with windows open. Peripheral areas of Sydney Park and the 
majority of Simpson Park would be exposed to road traffic noise levels which also exceed the 
applicable noise criteria. 

Overall, 144 receivers and the two buildings within St Peters Public School have been identified as 
eligible for further consideration of feasible and reasonable noise mitigation measures based on the 
current design of the project and this road traffic noise assessment. Further discussion of mitigation 
treatments is provided in Section 12.5. 

Parallel routes and redistributed traffic 
Based on the operational traffic assessment carried out for the project (refer to Chapter 9 (Traffic and 
transport), parts of the existing road network around the project have been identified as experiencing 
increases in traffic volumes as a result of traffic redistribution. These parts of the existing road 
network include: 

• Along King Georges Road, from near the interchange with the M5 East Motorway, along Stoney 
Creek Road, Forest Road and the Princes Highway to around the M5 East Motorway near Marsh 
Street 
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• Along Stoney Creek Road, Bay Street, West Botany Street, Bestic Street and General Holmes 
Drive 

• Vanessa Street or Morgan Street, Kingsgrove Avenue, Slade Road and Darley Road 

• Along Bexley Road from the interchange with the M5 East Motorway, along Forest Road and 
Stoney Creek Road 

• Along Moorefields Road, William Street, Homer Street / Bayview Avenue, and Unwins Bridge 
Road. 

Section 5.1.12 of the Technical working paper: Noise and vibration (Appendix J) provides a 
summary of the traffic figures and associated change in noise levels for a number of key routes that 
would be affected by this project. 

The noise model shows that generally noise levels would increase by one1 dB(A) or less, which, is 
generally considered to be indiscernible. To be considered a traffic generating development noise 
levels would need to increase by greater than two dB(A).  As such further consideration of the impacts 
on parallel routes does not require further consideration.  

Operational road traffic noise – sleep disturbance 
An assessment of maximum traffic noise levels has been carried out to analyse the potential for sleep 
disturbance from road traffic noise.  Two indicative locations have been assessed: 

• 97 Tallawalla Street, Beverly Hills, near the western surface works area 

• 108 Campbell Street, St Peters, near the St Peters interchange and local road upgrades surface 
works area. 

Noise monitoring data gathered for the project (refer to Section 12.1.2) has been analysed for these 
locations to determine the number of maximum noise events experienced during the night, the range 
of maximum noise levels and the average of maximum noise levels. A summary of this analysis is 
presented in Table 12-48. 

Table 12-48 Analysis of current maximum noise events 

Location Distance 
from road 
(m) 

Typical 
number of 
maximum 
noise events 
per night 

Range of 
measured 
maximum 
noise events 
(dB(A)) 

Average 
maximum 
noise level 
(dB(A)) 

97 Tallawalla Street, Beverly Hills 89 8 65-88 dB(A) 75 dB(A) 
108 Campbell Street, St Peters 6 126 65-112 dB(A) 97 dB(A) 

It is not possible to conclusively determine the likely future number of maximum road traffic noise 
events.  However, broadly:  

• Around the western surface works area, there is likely to be an increase in engine braking, 
particularly as trucks descend into the eastbound main alignment tunnel. The severity of engine 
braking events would be mitigated by the inclusion of a mild gradient in the decent and this 
increase is likely to be offset to some degree by shielding provided by the cutting in this area and 
lower topography of the descent into the western portal relative to the elevations of surrounding 
receivers 

• There is likely to be an increase in maximum road traffic noise events around the St Peters 
interchange and local road upgrades, broadly commensurate with the anticipated increase in 
traffic in this area.  The presence of intersections around the local road upgrades (as distinct from 
free flowing motorway conditions) is likely to increase the probability of maximum road traffic 
noise events through vehicle braking at theses intersections. 

The anticipated increase in maximum road traffic noise events, particularly around the local road 
upgrades, would contribute to the need to prioritise road traffic noise mitigation and management 
measures in this area.  Further discussion of these measures is provided in Section 12.5. 
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Cumulative operational noise 
Potential cumulative noise impacts during the operation of the project have been taken into account 
as part of the assessments presented in earlier sections of this chapter.  In particular: 

• The fixed facility operational noise assessment takes into account existing noise levels, with 
contributions from existing developments. The application of the amenity noise criteria specified in 
the NSW Industrial Noise Policy (and which are the more stringent criteria for most NCAs) 
ensures that potential ‘noise creep’ is appropriately taken into account.  No significant new future 
noise sources have been identified in proximity to project operational sites 

• The operational road traffic noise assessment takes into account forecast traffic growth (and 
increases in road traffic noise) as part of the analysis of future road traffic noise scenarios (in 
2021 and 2031). Scenarios including the full WestConnex program of works have been taken into 
account in these scenarios.  

12.5 Environmental management measures  
This section considers the broad approach to mitigation and management of noise during construction 
and operation, and concludes with a summary of proposed mitigation and management measures. 

12.5.1 Mitigation and management of construction noise 
Construction site noise 
Section 12.4.1 outlines anticipated construction noise impacts associated with the project. In most 
cases, construction activities are expected to generate noise impacts above noise management levels 
developed in accordance with the requirements of the Interim Construction Noise Guideline.   

It is important to recognise that many of the predicted construction noise impacts would be relevant to 
only part of the anticipated complete construction program, and in most cases receivers would not be 
exposed to elevated construction noise levels for the entire construction period. 

The construction program for the project has been developed with the aim of balancing reasonable 
protection of local amenity, while achieving project timeframes. 

Construction works have only been proposed outside of standard construction hours where the works 
would not generate a significant noise impact, or where required for safety or road network 
operational reasons.  To carry out these activities during standard construction hours would either not 
be feasible from a road safety or traffic management perspective, or would not be unreasonable given 
only minor noise impacts are anticipated. 

A construction noise and vibration management plan(s) would be developed and implemented.  
Subject to detailed design and project requirements, these plans may be development construction 
compounds and sites, or groups of construction activities.  The construction noise and vibration 
management plan(s) would identify specific mitigation measures, taking into account the number and 
sensitivity of potentially affected receivers, the nature and duration of relevant construction activities, 
and the availability of feasible and reasonable mitigation measures. 

To mitigate and manage construction noise measures, the approach to be used would be similar to 
that recently applied to the NorthConnex, the Hills M2 Motorway Upgrade and the Sydney Metro 
Northwest projects, including: 

• A review of the predicted construction noise impacts, including any refinements to the 
assessment presented in this EIS as a result of detailed design 

• Identification of receiver specific mitigation and management measures depending on the level of 
predicted construction noise impact relative to rating background levels (RBLs).   

An indication of the types of mitigation and management measures that would be developed and 
applied for affected receivers is presented in Table 12-49.  

  



 

WestConnex New M5 12-97 
Roads and Maritime Services 
Environmental Impact Statement 

Potential mitigation and management measures would include: 

• Letterbox drop – notification of construction activities as part of periodic community updates 
distributed across areas surrounding construction activities 

• Noise verification – receiver or catchment specific noise verification used to confirm the 
construction noise performance of the project and to proactively inform, where relevant, review 
and update noise mitigation and management measures, and site construction practices 

• Individual briefing – offers of individual briefings about relevant construction activities and 
potential impacts with potentially affected receivers 

• Receiver specific notifications – individual correspondence to potentially affected receivers 
providing information on construction activities and potential impacts specific to the situation 

• Receiver specific contact – individual phone calls, emails of visits to potentially affected receivers 
providing information on construction activities and potential impacts specific to the situation 

• Respite periods – programming of feasible and reasonable respite periods for potentially affected 
receivers 

• Alternative accommodation – offers of reasonable alternative accommodation for receivers 
potentially affected by construction activities conducted at night (from 10 pm to 7 am).  Alternative 
accommodation would be subject to consultation with the affected receiver and would take into 
account the duration and intensity of the potential impact. 

Construction compound sites 
The noise associated with the operation of compound sites would primarily result from the operation 
of fixed and mobile plant and truck movements. Consideration would be given to the layout of the site 
in order to maximise distance and shielding to nearby receivers.   

Sheds would be erected at the construction compounds that are proposed to support 24 hour 
tunnelling activities.  Acoustic sheds would be utilised at Kingsgrove North (C1), Bexley Road North 
(C4) and Bexley Road South (C5) construction compounds.  The indicative insertion loss of the 
acoustic sheds would be around 25 dB(A), however this would be confirmed during the detailed 
design phase.  During night time tunnelling activities, all works would be located within the sheds and 
doors would be kept closed.  Non-acoustic sheds would be erected at Commercial Road (C3) and 
Arncliffe (C7) construction compounds.  The indicative insertion loss of the non-acoustic sheds would 
be around 10 dB(A), however this would be confirmed during the detailed design phase.  The 
proposed shed locations can be found in Technical working paper: Noise and vibration (Appendix J). 

Plant and equipment selection and location 
The selection of plant and equipment can have a significant impact on construction noise levels.  
Appropriate plant would be selected for each task to minimise the noise contributions. 

Alternative works methods such as use of hydraulic or electric-controlled units in place of diesel units 
would be considered and implemented where feasible and reasonable.  The use of alternative 
machines that perform the same function (such as rubber wheeler plant) would be considered in place 
of steel tracked plant.  

Equipment would be regularly inspected and maintained to ensure it is in good working order.  

Plant should be located on site with as much distance as possible between the plant and noise 
sensitive receivers.  Noisy equipment would be orientated away from residential receivers where 
feasible and reasonable. 
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Noise barriers 
Where practicable, permanent noise barriers would be scheduled for completion as early as possible 
so they can assist in mitigating construction noise.  However, in a number of areas, the existing noise 
walls or parts of the existing noise walls would have to be demolished before the new wall can be 
constructed due to accessibility and safety.  In these circumstances, an assessment of feasible and 
reasonable noise mitigation measures would be undertaken.   

Where reasonable and feasible, the use of temporary noise walls or hoarding would be investigated 
where works or compounds are in proximity to residential receivers.  The proposed noise barrier 
locations can be found in Technical working paper: Noise and vibration (Appendix J). 

Noise monitoring 
Noise monitoring program would be implemented to assist in confirming and controlling the site 
specific potential for disturbance at particularly sensitive localities at the commencement of activities 
and periodically during the construction program as the works progress.   
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Table 12-49 Indicative construction noise management measures 

Predicted construction noise impact Receiver specific mitigation and management measures 
Airborne noise during standard construction hours 
For receivers affected by construction noise more than 0 dB(A) but less than 
10 dB(A) above the applicable rating background level. 

No additional receiver specific mitigation and management measures 

For receivers affected by construction noise more than 10 dB(A) but less than 
20 dB(A) above the applicable rating background level. 

Letterbox drop 

For receivers affected by construction noise more than 20 dB(A) but less than 
30 dB(A) above the applicable rating background level. 

Letterbox drop 
Verification of noise levels 

For receivers affected by construction noise more than 30 dB(A) above the 
applicable rating background level. 

Letterbox drop 
Verification of noise levels 

Acutely affected receivers (equal to or more than 75 dB(A)) Letterbox drop 
Verification of noise levels 
Respite periods 

Airborne noise outside of standard construction hours 
For receivers affected by construction noise more than 0 dB(A) but less than 5 
dB(A) above the applicable rating background level. 

No additional receiver specific mitigation and management measures 

For receivers affected by construction noise more than 5 dB(A) but less than 
10 dB(A) above the applicable rating background level. 

Letterbox drop 

For receivers affected by construction noise more than 10 dB(A) but less than 
20 dB(A) above the applicable rating background level. 

Letterbox drop 

For receivers affected by construction noise more than 20 dB(A) but less than 
30 dB(A) above the applicable rating background level. 

Letterbox drop 
Verification of noise levels 

For receivers affected by construction noise more than 30 dB(A) above the 
applicable rating background level. 

Letterbox drop 
Verification of noise levels 
Individual briefing 
Receiver specific notifications 
Receiver specific contact 
Respite periods 
Alternative accommodation 

Highly noise affected receivers (equal to or more than 75 dB(A)) Letterbox drop 
Verification of noise levels 
Individual briefing 
Receiver specific notifications 
Receiver specific contact 
Respite periods 
Alternative accommodation 
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Predicted construction noise impact Receiver specific mitigation and management measures 
Ground-borne noise 
For receivers affected by ground-borne noise more than 0 dB(A) but less than 
5 dB(A) above the evening ground-borne noise criterion. 

No additional receiver specific mitigation and management measures 

For receivers affected by ground-borne noise more than 5 dB(A) but less than 
10 dB(A) above the evening ground-borne noise criterion. 

Letterbox drop 

For receivers affected by ground-borne noise more than 0 dB(A) but less than 
5 dB(A) above the night time ground-borne noise criterion. 

Letterbox drop 
Verification of noise levels 
Receiver specific notifications 

For receivers affected by ground-borne noise more than 5 dB(A) but less than 
10 dB(A) above the night time ground-borne noise criterion. 

Letterbox drop 
Verification of noise levels 
Receiver specific notifications 
Receiver specific contact 
Alternative accommodation 

Sleep disturbance impacts 
For receivers affected by sleep disturbance impacts more than 0 dB(A) but 
less than 10 dB(A) above the applicable sleep disturbance criterion. 

Letterbox drop 
Receiver specific notifications 
Receiver specific contact 
Respite periods 

For receivers affected by sleep disturbance impacts more than 10 dB(A) but 
less than 20 dB(A) above the applicable sleep disturbance criterion. 

Letterbox drop 
Verification of noise levels 
Individual briefing 
Receiver specific notifications 
Receiver specific contact 
Alternative accommodation 

For receivers affected by sleep disturbance impacts above the awakening 
reaction criterion. 

Letterbox drop 
Verification of noise levels 
Individual briefing 
Receiver specific notifications 
Receiver specific contact 
Alternative accommodation 
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Construction traffic noise 
Potential options for mitigating and managing construction traffic noise include: 

• Managing construction traffic to minimise construction traffic noise impacts, particularly through 
scheduling of haulage times 

• Reductions in noise at the source, either through changes to the traffic fleet or the road pavement 

• Installation of noise barriers. 

Opportunities to schedule construction traffic to minimise potential construction traffic noise impacts 
would be considered during detailed design of the project, including construction program.   

The construction noise and vibration management plan(s) for the project will detail measures to 
manage construction haulage routes, timeframes and schedules. 

Changes to road pavement type to reduce noise generation along construction haulage routes are not 
considered reasonable or feasible. 

Further, given the extent of potentially affected receivers and the limited duration of construction 
activities, the installation of additional noise barriers or consideration of at-property acoustic 
treatments are also not considered to be reasonable or feasible. 

12.5.2 Mitigation and management of operational noise 
Fixed facility noise 
The noise emissions from permanent operational fixed facilities and from the jet fans within the 
tunnels have been modelled for three different weather conditions for both normal and emergency 
conditions. The predicted noise levels demonstrate that the operational noise criteria would not be 
exceeded in any of these situations. No further mitigation is required. 

Operational road traffic noise 
A full list of residential receivers for which further consideration of feasible and reasonable noise 
mitigation measures is required is provided in Section 5.1 of the Technical working paper: Noise and 
vibration (Appendix J). In addition to these residential receivers, two buildings within the St Peters 
Public School would require consideration of feasible and reasonable noise mitigation measures 
(during the day time period). 

The list of receivers which require further consideration of feasible and reasonable noise mitigation is 
preliminary and based on the current design of the project. These receiver locations would be 
confirmed during detailed design of the project, which may result in minor amendments to the number 
and locations of relevant receivers.  

Options to mitigate road traffic noise include the following (in order of priority): 

• At-source mitigation, including choice of road pavement 

• Noise attenuation using noise barriers 

• At-receiver noise mitigation, including at-property acoustic treatments. 

When considering road traffic noise mitigation and management measures, it is important to 
appreciate the key sources of noise to provide a focus for consider feasible and reasonable 
measures.   

At-source mitigation 

The project has been designed to include the following pavement types: 

• Dense graded asphalt at the St Peters interchange and local road upgrades 

• Open graded asphalt for the main alignment tunnels, on and off ramps and M5 East Motorway 
integration works. 
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Dense graded asphalt is commonly used for arterial and other major roads, and provides a durable, 
relatively long wearing road surface.  Dense graded asphalt is appropriate for application to medium 
to high speed roads. 

Open graded asphalt has been selected for the motorway components of the project, principally 
based on its performance as a high speed road surface.  It is typically more costly than dense graded 
asphalt, but provides better skid reduction properties, particularly in wet weather conditions. Open 
graded asphalt also generates lower road pavement noise than dense graded asphalt, by around 
two dB(A) to three dB(A). 

It would be possible to apply open graded asphalt to the St Peters interchange and local road 
upgrades, with resulting reductions in road traffic noise of up to several decibels.  However, this 
reduction in road traffic noise would not be sufficient to justify the additional capital and maintenance 
cost of applying open graded asphalt in these areas.  On this basis, use of open graded asphalt at the 
St Peters interchange and local road upgrades would not be a reasonable road traffic noise mitigation 
approach. 

Noise attenuation using noise barriers 

Existing noise barriers along the western surface works area would be retained or relocated outside 
the project’s construction and operational footprints, at an equivalent height with the exception of the 
noise berm south at Beverly Grove Park (refer to Section 12.4.1). The noise barriers would be 
relocated as early as practicable during the construction phase of the project to provide ongoing noise 
attenuation during construction and operation.  The presence of noise barriers has been included in 
the operational traffic modelling and assessment conducted for the western surface works area. 

Despite the presence of noise barriers, one existing residential receiver near the western surface 
works area has been identified as requiring further consideration of feasible and reasonable noise 
mitigation measures.  Because a single receiver is being considered for operational road traffic noise 
mitigation around the western surface works, a new noise barrier, or increased height of an existing 
noise barrier, is not considered to be reasonable.  A reasonable, more cost effective and efficient 
noise mitigation outcome is likely to be achievable for this residence through potential at-property 
acoustic treatment. 

The potential application of noise barriers around the St Peters interchange and local road upgrades 
area has been considered, taking into account that the principal source of road traffic noise to be 
mitigated in this area relates to local road upgrades (rather than the St Peters interchange).  Although 
noise barriers would be feasible within the St Peters interchange site, they are unlikely to make a 
significant difference to predicted road traffic noise levels at residential receiver locations or at the St 
Peters Public School.  The use of noise barriers to mitigate noise from the St Peters interchange 
would therefore not be reasonable. 

Installation of noise barriers along the local road upgrade works may be feasible, but is considered 
not to be reasonable for the following reasons: 

• The noise barriers would need to be installed along street frontages, which would either 
completely block direct street access to and from adjacent properties, or would be ineffective due 
to the presence of gaps in the noise barriers to allowed continued street access 

• The proximity of noise barriers to residential receivers would likely generate an unacceptable 
urban design, visual amenity and overshadowing impact 

• The location and extent of noise barriers that would be required would likely contribute to 
unacceptable land use outcomes, through severance and isolation of both residential and public 
open space areas 

• The noise barriers would require additional land take, including acquisition of residential land to 
install the barriers. 

The use of noise barriers to mitigate road traffic noise around the local road upgrades would not 
provide a reasonable or appropriate noise mitigation outcome. 
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At-property acoustic treatments 

At-property acoustic treatment would be considered at each of the properties which require further 
consideration of feasible and reasonable noise mitigation (refer to Section 5.1 of the Technical 
working paper: Noise and vibration (Appendix J) for a list of these properties) and at the St Peters 
Public School. The number of receiver locations which require further consideration of feasible and 
reasonable noise mitigation would be confirmed during detailed design, including further operational 
road traffic noise assessment where required.  Confirmation receivers eligible for consideration of at-
property acoustic treatment may result in minor changes to the number and location of receivers. 

Where a receiver is confirmed during detailed design as being eligible for consideration of at-property 
acoustic treatment, further consultation with the affected landowner would be carried out. This would 
include inspection of the property and discussion with the landowner about the types of acoustic 
treatment that could be reasonably applied to the property. Broadly, two categories of at-property 
treatments would be considered: 

• Type 1 – for exceedances of up to 10 dB(A), at-property treatments may include fresh air 
ventilation, sealing of wall vents and upgrading door and window seals 

• Type 2 – for exceedances of more than 10 dB(A), at property treatments may include the 
treatments listed for Type 1 above, plus additional upgrades to windows and doors. 

12.5.3 Noise mitigation and management commitments 
Where possible, the project has been designed and planned to avoid and minimise construction and 
operational noise and vibration impacts.  This has included careful identification of construction 
compound sites and construction haulage routes to avoid residential and other noise-sensitive 
receivers where possible.  In the case of operational noise, the project has been designed to include 
noise mitigation measures where feasible and reasonable. 

Despite this, noise and vibration impacts would occur during construction of the project, and road 
traffic noise impacts would occur during operation.  Mitigation and management measures would be 
implemented to avoid, minimise and/ or manage these impacts. These are summarised in  
Table 12-50.  

Table 12-50 Environmental management measures – noise and vibration 

Impact  No.  Environmental management measure  Timing  
Construction  
General NV01 A construction noise and vibration 

management plan(s) will be prepared and 
implemented consistent with the 
requirements of the Interim Construction 
Noise Guideline (DECC, 2009), and will 
include the following: 
• Identification of nearby residences 

and other sensitive land uses 
• Description of approved hours of work 
• Description and identification of  

construction activities, including work 
areas, equipment and duration 

• Description of what work practices 
(generic and specific) will be applied 
to minimise noise and vibration 

• A complaints handling process 
• Noise and vibration monitoring 

procedures 
• Overview of community consultation 

required for identified high impact 
works. 

Pre-construction 
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Impact  No.  Environmental management measure  Timing  
Construction noise NV02 Induction and training will be provided to 

relevant staff and subcontractors outlining 
their responsibilities with regard to noise. 

Construction 

NV03  Noisy activities that cannot be undertaken 
during standard construction hours will be 
scheduled as early as possible during the 
evening and/or night time periods. 

Construction 

NV04 Permanent noise barriers will be 
scheduled for completion as early as 
possible in order to minimise construction 
noise. 

Construction 

NV05 Property treatments identified for the 
operational phase of the project will be 
considered for installation before or early 
in the construction period, where they 
would improve noise levels. 

Construction 

NV06 Acoustic sheds will be erected at the 
Kingsgrove North (C1), Bexley Road 
North (C4) and Bexley Road South (C5) 
construction compounds, to mitigate noise 
generated by tunnelling support activities.  
The noise attenuation requirements for 
these acoustic sheds will be reviewed and 
confirmed during detailed design. 

Pre-construction 

NV07 Temporary acoustic hoardings will be 
installed at the Kingsgrove North (C1), 
Commercial Road (C3), Bexley Road 
North (C4), Bexley Road South (C5), 
Bexley Road East (C6), Arncliffe (C7), 
Canal Road (C8) and Campbell Road 
(C9) construction compounds. The design 
and location of acoustic hoardings will be 
confirmed during detailed design. 

Pre-construction 

NV08 When working adjacent to schools, 
particularly noisy activities will be 
scheduled outside normal school hours, 
where practicable. 

Construction 

NV09 Where feasible and reasonable, 
equipment with directional noise 
emissions will be oriented away from 
sensitive receivers. 

Construction 

NV10 Verification checks on the noise emissions 
of plant and machinery will be conducted. 

Construction 

NV11 Ongoing noise monitoring will be 
undertaken during construction at 
sensitive receivers during critical periods 
to identify and assist in managing high risk 
noise events. 

Construction 

NV12 Reversing of equipment will be minimised 
to prevent nuisance caused by reversing 
alarms. Use of non-tonal reversing alarms 
(‘quackers’) will be implemented to further 
reduce the nuisance caused by reversing 
alarms. 

Construction 
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Impact  No.  Environmental management measure  Timing  
NV13 Loading and unloading will be carried out 

away from sensitive receivers, where 
practicable. 

Construction 

NV14 Deliveries will be carried out during 
standard construction hours where 
feasible and reasonable. 

Construction 

NV15 Additional noise mitigation measures 
during out of hours works will be 
determined on a case-by-case basis using 
individual receiver predictions, and may 
consist of offers of alternative 
accommodation, monitoring, individual 
briefings, letter box drops, project specific 
respite offers, phone calls and specific 
notifications. 

Construction 

NV16 Respite periods (eg one hour respite for 
every three hours of continuous 
construction activity) will be scheduled for 
high noise impact works where 
appropriate. 

Construction 

Construction traffic 
noise 

NV17 Truck drivers will be advised of 
designated vehicle routes, parking and 
queuing locations, acceptable delivery 
hours and other relevant practices (ie 
minimising the use of engine brakes, and 
no extended periods of engine idling). 

Construction  

NV18 Deliveries and spoil removal will be 
planned to avoid queuing of trucks around 
construction compounds.  

Construction 

Construction 
vibration 

NV19 Before the start of tunnelling or other 
vibration intensive works at each site, 
condition surveys will be undertaken on 
properties and structures within the 
preferred project corridor (the zone on the 
surface equal to 50 metres from the outer 
edge of the tunnels) and within 50 metres 
of surface works. 

Construction 

NV20 The safe working distances will be 
complied with where feasible and 
reasonable. This will include the 
consideration of smaller equipment when 
working close to existing structures. 

Construction 

NV21 If vibration intensive works are required 
within the safe working distances, 
vibration monitoring or attended vibration 
trials will be undertaken at the outset of 
these works to ensure that levels are 
within relevant criteria. 

Construction 

NV22 Building condition surveys of potentially 
affected structures will be completed both 
before and after the works to identify 
existing damage and any damage due to 
the works. 

Pre-construction and 
post construction 
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Impact  No.  Environmental management measure  Timing  
Ground-borne 
noise 

NV23 Vibration intensive construction works will 
be confined to the less sensitive daytime 
period (9.00 am to 12.00 pm and 2.00 pm 
to 5.00 pm) as far as reasonably 
practicable. 

Construction 

NV24 A detailed ground-borne noise 
assessment will be undertaken following 
further geotechnical investigations. This 
will include developing the vibration site 
law for the project. 

Construction 

Blasting NV25 Noise and vibration mitigation methods 
specific to blasting will be incorporated 
into the construction noise and vibration 
management plans where required. 

Construction 

NV26 Blasting with the potential to generate an 
impact at the surface will be restricted to 
standard daytime hours (except where 
approved by the relevant authority). 
Blasting would occur between 9:00am and 
5:00pm, up to five days per week 
(Monday to Friday) and on Saturdays 
(9:00 am to 1:00pm). Blasts would be 
limited to one single detonation in any one 
day per receiver group, unless otherwise 
agreed by the NSW EPA through 
consultation on the Construction Noise 
and Vibration Management Plan. 

Construction 

NV27 Site investigations will be conducted prior 
to production blasting to define suitable 
blast sizes to comply with project blasting 
noise and vibration criteria. 

Construction 

NV28 Dilapidation studies of nearby receiver 
buildings will be undertaken where the 
potential for exceedances of the blasting 
criteria is identified. 

Pre-construction 

NV29 Where the predicted levels exceed the 
noise or vibration criteria for blasting, 
alternative construction methods, such as 
penetrating cone fracture, will be utilised. 

Construction 

Consultation with 
impacted receivers 

NV30 Community consultation protocols for 
sensitive receivers likely to be impacted 
by construction activities such as blasting, 
vibration and noise will be prepared and 
implemented. 

Pre-construction and 
construction 

Operation 
Road traffic noise OpNV01 At locations where residual impacts 

remain after all feasible and reasonable 
approaches have been exhausted, noise 
mitigation in the form of acoustic 
treatment of existing individual dwellings 
will be considered. 

Operation 
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Impact  No.  Environmental management measure  Timing  
OpNV02 Operational traffic noise will be monitored 

at sensitive receivers between six months 
and one year after opening. If the traffic 
noise levels are above the predicted 
levels, consideration of additional feasible 
and reasonable mitigation measures will 
be undertaken. 

Operation 

Operational fixed 
facilities 

OpNV03 Operational fixed facilities will be designed 
to meet project specific noise criteria 
derived in accordance with the NSW 
Industrial Noise Policy. 

Pre-construction 
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