
 

 

 

 

   

 

 

Acoustics 

Vibration 

Structural Dynamics 

Sydney   Melbourne   Brisbane   Gold Coast   Kuwait   Singapore 

Renzo Tonin & Associates   ABN 29 117 462 861 

Level 1/418A Elizabeth St SURRY HILLS NSW 2010  |  PO Box 877 STRAWBERRY HILLS NSW 2012 

P (02) 8218 0500   F (02) 8218 0501   sydney@renzotonin.com.au   www.renzotonin.com.au 

SYDNEY METRO EASTERN TUNNELLING 

PACKAGE 

Detailed Noise and Vibration Impact Statement -        

The Bays 

21 December 2023 

John Holland CPB Contractors Ghella Joint Venture 

TM372-02-1-01F01 SMW-ETP_DNVIS-TBY (revC) 





RENZO TONIN & ASSOCIATES 21 DECEMBER 2023 

 

JOHN HOLLAND CPB CONTRACTORS GHELLA JOINT VENTURE 

TM372-02-1-01F01 SMW-ETP_DNVIS-TBY (REVC) 

iii 

SYDNEY METRO EASTERN TUNNELLING PACKAGE 

DETAILED NOISE AND VIBRATION IMPACT STATEMENT -        THE 

BAYS 

 

Contents 

1 Introduction 6 

1.1 Purpose and application 6 

1.2 Overview 6 

1.3 Detailed Noise and Vibration Impact Statement 7 

1.4 Quality assurance 7 

2 Construction works and hours 8 

2.1 Construction works addressed in this DNVIS 8 

2.1.1 Location of worksite 8 

2.1.2 Construction works 9 

2.1.3 Construction traffic 10 

2.2 Construction Hours 11 

2.2.1 Justification for OOHW 12 

2.2.2 Assessment periods 12 

3 Existing environment 13 

3.1 Land use survey 13 

3.2 Noise Catchment Areas 13 

3.3 Baseline noise monitoring 13 

4 Construction noise and vibration objectives 16 

5 Construction airborne noise impacts 18 

5.1 Noise prediction methodology 18 

5.2 Predicted noise levels 19 

5.2.1 Standard construction hours 21 

5.2.2 Out of hours work 21 

5.2.3 Sleep disturbance 22 

5.2.4 Cumulative noise impacts (other projects) 22 

6 Ground-borne noise impacts 24 

7 Construction vibration impacts 25 

7.1 Vibration assessment methodology 25 

7.1.1 Vibration intensive activities 25 

7.1.2 Minimum working distances for vibration intensive plant 25 

7.2 Vibration assessment 26 

7.2.1 Structural damage 27 

7.2.2 Heritage structures at The Bays 27 

7.2.3 Human annoyance 28 

8 Construction traffic noise assessment 30 

8.1 Traffic noise assessment methodology 30 



RENZO TONIN & ASSOCIATES 21 DECEMBER 2023 

 

JOHN HOLLAND CPB CONTRACTORS GHELLA JOINT VENTURE 

TM372-02-1-01F01 SMW-ETP_DNVIS-TBY (REVC) 

iv 

SYDNEY METRO EASTERN TUNNELLING PACKAGE 

DETAILED NOISE AND VIBRATION IMPACT STATEMENT -        THE 

BAYS 

 

8.2 Predicted construction traffic noise 31 

9 Mitigation and management measures 32 

9.1 High noise impact activities 32 

9.1.1 Standard respite periods (CoA D22 and EPL) 32 

9.2 Consultation with affected receivers 33 

9.3 Noise and vibration control and management measures 34 

9.4 Additional management measures 41 

9.4.1 Additional airborne noise management measures 42 

9.4.2 Additional ground-borne noise management measures 42 

9.4.3 Additional vibration management measures 43 

9.5 Managing site specific activities and cumulative noise impacts 44 

9.5.1 Construction noise and vibration management tool (Gatewave) 44 

9.5.2 Managing cumulative noise impacts (other projects) 44 

9.6 Real-time and attended noise monitoring 44 

9.6.1 Airborne noise 44 

9.6.2 Ground-borne noise 45 

9.6.3 Vibration monitoring 45 

9.6.4 Complaints handling 45 

10 Impact classification 46 

11 Conclusion 48 

References 50 

APPENDIX A Glossary of terminology 52 

APPENDIX B Sensitive receivers and noise management levels 55 

B.1 NCAs and sensitive receiver identification 56 

B.2 NCAs and noise management levels 58 

APPENDIX C Construction timetable/ activities/ management 61 

C.1 Construction timetable/activities/equipment 62 

C.2 Construction mitigation and management measures 69 

APPENDIX D Construction airborne noise impacts 75 

D.1 Predicted noise levels 76 

D.2 Number of receivers above NMLs 77 

D.3 Additional management measures 78 

D.4 Predicted ABN levels greater than Leq(15 minute) 60 dB(A) at receivers (CoA D38) 79 

APPENDIX E Construction ground-borne noise impacts 80 

APPENDIX F Construction vibration impacts 81 

F.1 The Bays worksite - minimum working distance for vibration impact 82 

APPENDIX G Community consultation and construction noise respite program 84 



RENZO TONIN & ASSOCIATES 21 DECEMBER 2023 

 

JOHN HOLLAND CPB CONTRACTORS GHELLA JOINT VENTURE 

TM372-02-1-01F01 SMW-ETP_DNVIS-TBY (REVC) 

v 

SYDNEY METRO EASTERN TUNNELLING PACKAGE 

DETAILED NOISE AND VIBRATION IMPACT STATEMENT -        THE 

BAYS 

 

G.1 Evidence of receiver specific consultation 85 

List of tables 

Table 2.1: Summary of construction works under this DNVIS 9 

Table 2.2: Working hours for construction worksite 11 

Table 2.3: Assessment periods 12 

Table 3.1: Summary of baseline noise monitoring data from EIS 14 

Table 4.1: Summary of construction noise and vibration objectives 16 

Table 5.1: Summary of noise modelling parameters 18 

Table 5.2: Key to the predicted construction noise results tables 19 

Table 5.3: Number of receiver buildings over the airborne noise management level (all NCAs) – residential 

receivers 20 

Table 5.4: Number of other sensitive receivers over the airborne noise management levels (all NCAs) 20 

Table 7.1: The Bays vibration intensive activities and plant items 25 

Table 7.2:  Recommended minimum working distances (m) for managing vibration impact based on 

screening criteria 26 

Table 7.3:  Number of buildings within minimum working distances for vibration impact 26 

Table 8.1: Construction generated traffic (refer to Table C.1) 30 

Table 9.1 Site noise control measures 35 

Table 9.2: Nominated verification monitoring locations 45 

Table 10.1: Impact classification for the works – The Bays (Stage 1, Stage 2, and Stage 3) 46 

List of figures 

Figure 1.1: Overview of Sydney Metro West ETP construction work between The Bays and Sydney CBD 6 

Figure 2.1: The Bays worksite 8 

Figure 2.2: The Bays worksite heavy vehicle route 10 

Figure 3.1: Noise Catchment Areas appliable to The Bays worksite 15 

Figure 8.1: Construction Road Traffic Noise assessment procedure 30 

Figure 9.1: Additional airborne noise management measures 42 

Figure 9.2: Additional ground-borne noise management measures 43 

Figure 9.3: Additional vibration management measures 43 

 

 



RENZO TONIN & ASSOCIATES 21 DECEMBER 2023 

 

JOHN HOLLAND CPB CONTRACTORS GHELLA JOINT VENTURE  

TM372-02-1-01F01 SMW-ETP_DNVIS-TBY (REVC) 

6 

SYDNEY METRO EASTERN TUNNELLING PACKAGE 

DETAILED NOISE AND VIBRATION IMPACT STATEMENT -        THE 

BAYS 

 

1 Introduction 

1.1 Purpose and application 

This Detailed Noise and Vibration Impact Statement (DNVIS) has been prepared on behalf of John 

Holland CPB Ghella Joint Venture (JCG) in accordance with the Sydney Metro Construction Noise and 

Vibration Standard (CNVS)[1] for the construction of the Sydney Metro West – Eastern Tunnelling 

Package (ETP) Works. This DNVIS has been prepared to satisfy Planning Approval (SSI 19238057) 

Condition D29.  

1.2 Overview 

Sydney Metro West ETP is Stage 2 of the Sydney Metro West a new 24-kilometre metro line that will 

connect Greater Parramatta with the Sydney CBD via stations at Westmead, Parramatta, Sydney Olympic 

Park, North Strathfield, Burwood North, Five Dock, The Bays, Pyrmont, and Hunter Street (Sydney CBD). 

The Project includes all major civil construction work including station excavation (at Pyrmont and 

Hunter Street Station (Sydney CBD) construction sites) and tunnelling between The Bays and Sydney 

CBD. An overview of the construction work locations for Sydney Metro West ETP is presented in Figure 

1.1. 

Figure 1.1: Overview of Sydney Metro West ETP construction work between The Bays and Sydney CBD  

 

The aim of this assessment is to minimise the impact of construction noise and vibration on sensitive 

receivers and demonstrate compliance with relevant Conditions of Approval, the CSSI Stage 2 

Environmental Impact Statement (EIS)[4], the Revised Environmental Mitigation Measures (REMMs) 

included in the Submissions Report [6] and the Construction Noise and Vibration Management Plan 

(CNVMP) (SMWSTETP-JCG-SWD-SW000-EN-PLN-002019). 
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1.3 Detailed Noise and Vibration Impact Statement 

This DNVIS provides a quantitative noise and vibration assessment of activities and/ or locations where 

construction work will occur. It clarifies details provided in the EIS Noise and Vibration technical Paper 

[4], updated to include the more detailed information available at the detailed design and construction 

planning stage of the Project. This DNVIS is structured to meet the requirements of Condition of 

Approval D29 and the CNVS, including specific mitigation measures to be implemented for the duration 

of the assessed works, identified through consultation with affected sensitive land user(s). 

This DNVIS provides a noise and vibration assessment of the ETP works at The Bays worksite that are 

required to be completed within and outside of standard construction hours. Note that this DNVIS 

excludes the tunnelling works associated with mainline tunnels. Tunnelling works are assessed in a 

separate DNVIS (ref: TM372-02-1-04F01 SMW-ETP_DNVIS-TUN).  

The works covered by this DNVIS will be undertaken in accordance with the CEMP (incorporating the 

CNVMP), following its approval. 

1.4 Quality assurance 

The work documented in this report was carried out in accordance with the Renzo Tonin & Associates 

Quality Assurance System, which is based on Australian Standard / NZS ISO 9001. Appendix A contains a 

glossary of acoustic terms used in this report.  
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2 Construction works and hours 

2.1 Construction works addressed in this DNVIS 

2.1.1 Location of worksite  

The Bays worksite has already been established as part of the Sydney Metro West Stage 1 (SSI-10038). 

The site is located to the east of the former White Bay Power Station and north of Anzac Bridge. The 

worksite will occupy the eastern end of the station box constructed by CTP, with the bulk of the ETP 

worksite located to the south of the station box, and part of the site located to the northeast of the 

Stage 1 worksite.   

When TBM tunnelling is complete, Portion 01 of the station box will be handed over to the station build 

contractor. Access to the ETP portals will be from the eastern most section of the station box only, to 

support the remainder of cross passage excavation and tunnel backend works.  

The construction worksite location is shown in Figure 2.1 below. The CTP worksite will operate 

concurrently with the ETP worksite. 

Figure 2.1: The Bays worksite 
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4. Tunnelling does not include station box excavation and the requirements of Condition D26 apply. 

5. Where there is no exceedance of noise levels under Low Noise Impact Work circumstances identified in D23(b), unless otherwise agreed 

by the Planning Secretary. 

2.2.1 Justification for OOHW 

Stage 1 site establishment and sub tunnel excavation, including construction facilities, acoustic shed and 

STP construction will mostly be completed during standard construction hours, with some OOHW where 

low impact requirements are met, as per Condition D23(b). Similarly, Stage 2 TBM delivery would be 

undertaken during standard hours, with OOHW where low impact requirements are met.  

Activities during Stage 2 TBM Support and Stage 3 tunnel support works that fit the defined prescribed 

activities under condition D29(d) are permitted 24 hours a day.  Stage 2 and 3 works that do fit the 

defined prescribed activities under condition D29(d) would be undertaken during standard hours, with 

OOHW where low impact requirements are met. 

Out-of-hours work under CoA D29(c) would be undertaken through the Sydney Metro West Out of 

Hours Works Protocol [3] (OOHW Protocol) prepared for the project or under the Environment 

Protection Licence (EPL) number 21784 for works subject to an EPL. 

All reasonable and feasible mitigation and management measures will be implemented to reduce noise 

from the works to within NMLs.  

2.2.2 Assessment periods 

The standard hours and out of hours work (OOHW) periods for construction works are depicted in Table 

2.3. The OOHW periods are further defined as OOHW Period 1 and 2, based on the CNVS [1]. 

Construction traffic is assessed over a fifteen-hour day period, between 7am and 10pm (typically 

standard hours plus OOHW Period 1) and a nine-hour night period, between 10pm and 7am (typically 

OOHW Period 2). This is consistent with the NSW Road Noise Policy [10] and the CNVS [1]. 

Table 2.3: Assessment periods  
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3 Existing environment 

3.1 Land use survey 

To assess and manage construction noise and vibration impact, a Land Use Survey has been undertaken 

to satisfy Condition D20.  The Land Use Survey identifies existing land use and development along the 

Project alignment, including a mix of residential, commercial, and industrial uses; along with other noise 

and vibration-sensitive businesses, such as hotels, medical or dental surgeries and childcare facilities. At 

The Bays there are residential receivers to the north of the worksite and to the west, across Victoria 

Road.  

Heritage receivers have been identified in EIS [4] and in the land use survey. 

The Land Use Survey is maintained in a Geographic Information System (GIS) established for the Project 

and was used in the preparation of this DNVIS. The land use at the time of issue of this DNVIS is 

identified on an aerial photograph in Figure 3.1 (and in APPENDIX B). The land use revision date is 

shown in the top left corner of the drawing.    

3.2 Noise Catchment Areas  

Further to the Land Use Survey, residential areas have been divided into Noise Catchment Areas (NCAs) 

based on those established in the Environmental Impact Statement (EIS) [4] for the project. NCAs group 

individual sensitive receivers by common traits, such as existing noise environment and location in 

relation to the ETP works. NCAs relevant to The Bays worksite are identified in Figure 3.1. 

3.3 Baseline noise monitoring  

As part of the EIS process, baseline noise monitoring was conducted at The Bays in 2019 and 2021. 

Further review of the NCAs identified for The Bays in the EIS has been completed; NCA2 has been 

subdivided into three NCAs to better represent the existing acoustic environment and to provide 

consistency with the EIS for the Western Harbour Tunnel (WHT) and Warringah Freeway Upgrade (WFU) 

project (Renzo Tonin & Associates 2020) [7]. 

The ambient noise monitoring locations were selected with reference to the procedures outlined in the 

Noise Policy for Industry (NPfI, EPA 2017)[9]. Noise monitoring was used to determine appropriate RBLs 

and ambient noise levels (LAeq) for each NCA. Noise monitoring was used to establish the Rating 

Background Level (RBL). The RBL represents the average minimum background sound level for each 

measurement period, averaged over the measurement days . The RBLs and average ambient noise levels 

for the day, evening and night assessment periods are summarised in Table 3.1 and in Table B.1 in 

APPENDIX B. 
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Figure 3.1: Noise Catchment Areas appliable to The Bays worksite 
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5.2.1  Standard construction hours 

The results summarised in Table 5.3 and Table 5.4 show that no residential and other sensitive receivers 

are expected to be construction noise affected by all the works at The Bays during standard 

construction hours except during the Stage 1 works (i.e. Site establishment and tunnel excavation 

support). No residential receivers will be highly noise affected (i.e exposed to construction noise above 

LAeq(15min) 75 dB(A)). 

The predicted noise levels indicate that one (1) film recording studio (56-58 Robert Street, Rozelle) may 

be construction noise affected during standard construction hours for all stages of work. Consultation 

with the film recording studio has been undertaken as part of the SMW Stage 1 works and no enquiries 

or complaints have been made to date. Construction noise may be more than 10dB(A) above the NML 

during the during the noisier Stage 1 works, such as rockhammering on the surface during the 

establishment of construction facilities. This rockhammering is likely to be short term and would be 

managed with respite periods and through consultation with noise affected sensitive receivers to 

minimise impacts (see Section 9.1 and 9.2). Construction noise is predicted to be within 10dB(A) of the 

NML during the tunnel support works during Stage 2 and Stage 3. 

Mitigation and management measures to reduce construction noise levels towards the standard 

construction hours NML are summarised in Section 9. Consultation requirements are summarised in 

Section 9.1 and 9.2. 

5.2.2 Out of hours work 

The results summarised in Table 5.3 and Table 5.4 show that there will be no construction noise affected 

residential receivers where works are undertaken outside standard construction hours in the day and 

evening period. There may be construction noise affected residential receivers where works are 

undertaken during the night period. During Stage 2 TBM assembly works, out-of-hours works will only 

occur where the works meet low impact requirements, as outlined in Section 2.2.1. Works and activities 

will be managed to ensure construction noise levels are below the NMLs.  

During Stage 2 TBM support works and Stage 3 Tunnelling and Support works are permitted 24 hours a 

day, as outlined in Section 2.2.1. All reasonable and feasible mitigation measures have been 

implemented into the design of the site, including (but not limited to) the installation of a spoil shed to 

mitigate spoil handling, and enclosed slurry treatment plant, and a segment shed to reduce noise from 

out-of-hours segment and concrete deliveries to support the tunnelling works. Other mitigation and 

management measures are detailed in Table C1 and Table C2 in APPENDIX C. Predicted noise levels are 

marginally above NML (i.e. within 2 dB(A) of NML) at 19 receivers in NCA01, 02A, 02B and 03. There are 

14 receivers in NCA01 where predicted noise levels are within 3 to 6 dB(A) of the NML. It is noted that 

this predicted noise level represents the typical worst case scenario, with tunnelling at peak operation. It 

is likely that noise from the site will be lower, especially during the night period. 
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Predictions are based on a worst-case scenario that everything noted in Table C1 is occurring at the 

same time, which may not occur on site. Actual noise levels are likely to be lower than the predicted 

noise levels. The Stage 2 TBM support works and Stage 3 Tunnelling and Support works would be 

subject to verification monitoring to confirm all reasonable and feasible mitigation measures have been 

implemented and that actual noise levels are consistent with or below predictions.  

Mitigation and management measures to reduce construction noise levels towards the out-of-hours 

hours NML are summarised in Section 9. 

5.2.3 Sleep disturbance 

The results summarised in Table 5.3 show that there are residential receivers expected to experience 

construction noise levels above the LAeq(15min) sleep disturbance criteria by the works undertaken at The 

Bays during the night period based on a worst-case scenario that everything noted in Table C1 is 

occurring at the same time. No residential receivers are predicted to experience LAFmax noise events 

greater than the awakening criterion. 

Mitigation and management measures to reduce construction noise levels towards the sleep 

disturbance are summarised in Section 9. 

5.2.4 Cumulative noise impacts (other projects) 

Other significant infrastructure projects located near the ETP worksite have been considered in this 

assessment using the noise and vibration impacts statements publicly available including for Sydney 

Metro West Central Tunnelling Package (CTP) [20], WestConnex Rozelle Interchange (RIC) [22] and 

Western Harbour Tunnel Southern Tunnelling Package (WHTS) [21]. Potential cumulative impacts were 

estimated based on predicted noise levels presented in the reports. 

Table C3 in APPENDIX C presents the indicative construction timeline for the Project, and includes the 

timeline for works associated with CTP, RIC and WHTS. CTP TBM Operation works overlap with the ETP 

works until August 2024. The predicted noise levels in the DNVIS prepared for CTP The Bays are includes 

TBM assembly, TBM operation and support, and site decommissioning. TBM operation and 

decommissioning are the only activities that overlap with ETP. The CTP site is located to the northern 

side of the SMW site and at worst, noise from the ETP works at night may add 1-2 dB to the noise from 

CTP works at receivers north of The Bays in NCA02B and NCA02C; and 1-3 dB to the noise from CTP 

works at receivers west of The Bays in NCA01This marginal increase is unlikely to be noticeable at the 

receiver.  

Predicted noise levels for WHTS are below NML at all receivers during the day, evening, and night 

periods. The WHTS worksite is located on the western side of Victoria Road, more than 500 metres from 

the ETP worksite. The WHTS works are unlikely to add to noise generated by the ETP works. 

The RIC project will be completed in November 2023. The works being undertaken are finishing works, 

which include landscaping, pedestrian bridges, and portal works. The works will mostly be during 
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standard construction hours, except where works need to be completed under Road Occupancy Licence 

(ROL). The forecast night works are limited, and typically only for 2 to 3 nights until June 2023. OOHW 

undertaken at The Bays during this period would need to meet the low noise impact requirements of 

condition D23(b).  At worst, noise from the ETP works may add 1-2 dB to the noise from RIC works at 

night, which is unlikely to be noticeable at the receiver. For other assessment periods the impact is 

negligible. 
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6 Ground-borne noise impacts 

The works undertaken at The Bays will be surface works to support tunnel excavation. Due to the nature 

of surface works, airborne noise is expected to be much higher than ground-borne noise levels at the 

nearest sensitive receivers. In addition, the nearest sensitive receivers to the worksite are more than 150 

metres from the works area. On this basis, the potential impact of ground-borne noise from the 

construction activities is expected to be negligible. Therefore, the risk of annoyance due to ground-

borne noise is considered low and has not been addressed further in this DNVIS.  

Ground-borne noise impacts associated with TBM tunnelling and cross passage excavation are 

addressed in the tunnelling DNVIS (ref: TM372-02-1-04F01 SMW-ETP_DNVIS-TUN). 
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Of these heritage structures, the former (White Bay Power Station) is identified within the recommended 

minimum working distance for the conservative screening limit for cosmetic damage for ‘structurally 

unsound’ structures, as noted in Table 7.3. As the storage and laydown area adjacent to the site 

boundary has been constructed, it is unlikely that the vibration intensive activities and plant items 

identified in Table 7.1 will need to operate within the minimum working distances identified in Table 7.2. 

Works near the heritage structures would be managed to ensure the vibration intensive activities (see 

Table 7.1) will only occur outside the minimum working distances. The risk of vibration impact from ETP 

works is considered low. Note that this area is currently being used for the SMW Stage 1 Central 

Tunnelling Package works. 

Where a building condition report on this building finds it to be ‘structurally unsound’, vibration 

monitoring and review of construction methodology would be undertaken as outlined in Section 7.2.1.  

7.2.3 Human annoyance 

The assessing vibration guideline [9] notes that inside dwellings, adverse comments often arise when 

occupants can perceive (feel) vibration, particularly when the vibration arises from a source located 

outside their home (or outside their control) and assume that the vibration has the potential to damage 

their building or contents.   

However, it is noted that vibration levels required to cause minor cosmetic damage are typically 10 x 

higher than levels that will cause disturbance to building occupants.  Many building occupants assume 

that building damage is occurring when they feel vibration or observe rattling of loose objects, however 

the level of vibration at which people perceive vibration or at which loose objects may rattle is far lower 

than vibration levels that can cause damage to structures. 

At properties near the worksite, it is possible that the nearest receivers will be able to feel vibration 

levels when vibration-generating equipment is being utilised.  Properties where vibration levels may be 

above the vibration disturbance goals in Table 4.1 and there is a probability of adverse comment are 

shown in Table 7.3. It is important to note that human comfort levels are much lower than vibration 

levels likely to result in property damage and people therefore may be disturbed by vibration with no 

potential to result in property damage. More detailed results are presented in APPENDIX E. 

As can be noted from the table above, there are no properties that may be exposed to vibration above 

the screening limit for human annoyance. The above assessment is based on vibration-generating 

equipment being operating constantly at the closest location to nearby receivers.  When vibration-

generating equipment operates further from the closest point, the predicted vibration levels will reduce 

along with the probability of adverse comment.   

Attended vibration measurements are proposed to be carried out in accordance with the CNVMP 

Appendix A and in response to vibration complaints.  If measurement results indicate events above the 

vibration objectives for human annoyance, vibration control and management measures will be 

provided to reduce vibration impact (see Section 9). 
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After applying all feasible and reasonable vibration mitigation measures, if vibration monitoring still 

identifies that measured vibration levels are above the relevant vibration criteria for human annoyance, 

appropriate additional management measures should be considered (see Section 9). 
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9 Mitigation and management measures 

9.1 High noise impact activities 

9.1.1 Standard respite periods (CoA D22 and EPL) 

Highly noise intensive works are defined in the Conditions of approval as works which are defined as 

annoying under the ICNG, including: 

a) use of power saws, such as used for cutting timber, rail lines, masonry, road pavement or steel 

work; 

b) grinding metal, concrete or masonry; 

c) rock drilling; 

d) line drilling; 

e) vibratory rolling; 

f) bitumen milling or profiling; 

g) jackhammering, rock hammering or rock breaking; 

h) rail tamping and regulating; and 

i) impact piling.  

EPL 21784 defines high noise impact activities and works as jack hammering, rock breaking or 

hammering, pile driving, vibratory rolling, cutting of pavement, concrete or steel or other work occurring 

on the surface that generates noise with impulsive, intermittent, tonal, or low frequency characteristics. 

Consistent with the NSW Noise Policy for Industry [9] Fact Sheet C, the occurrence of intermittent, tonal, 

or low frequency characteristics is assessed at the receiver location.  

Activities during site establishment, acoustic shed construction and shaft excavation works include the 

use of the above items. Where verification monitoring finds highly noise intensive works exceed the 

applicable NML, respite will be provided by limiting activities as follows to satisfy CoA D22 and the EPL 

Condition L5.2: 

• Between the hours of 8:00am to 6:00pm Monday to Friday  

• Between the hours of 8:00am to 1:00pm Saturday, and 

• In continuous blocks not exceeding three hours each with a minimum respite from those 

activities or works of not less than one hour. 

For the purposes of this requirement ‘continuous’ includes any period during which there is less than 

one-hour respite between ceasing and recommencing any of the work.  
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Conditions D38 and D39 do not apply at The Bays. 

9.2 Consultation with affected receivers 

CoA D29 and D30 require consultation with noise and/ or vibration affected sensitive land users to assist 

in determining site-specific mitigation measures. 

JCG has commenced consultation and will continue to consult with potentially affected stakeholders 

including Councils, businesses, and residential receivers. The consultation is focused on specific 

mitigation and management measures applicable to the works at The Bays worksite. These measures 

include managing noise impact and appropriate respite periods for out-of-hours works; scheduling high 

noise impact works around sensitive periods where feasible and reasonable; alternative methods of 

compaction to reduce vibration, substitution of plant and equipment to ones with a lower sound power 

level, offers of movie or dinner vouchers; alternative accommodation offers.  

Details of completed consultation is recorded in the Sydney Metro Stakeholder Management System, 

Consultation Manager. A detailed outline of the receiver specific consultation undertaken to date and 

the consultation respite program derived through consultation is provided in APPENDIX G. A summary 

of the consultation program is provided below: 

• Consultation with relevant community members on construction works, including site 

establishment, demolition, acoustic shed construction, tunnel excavation and TBM tunnelling 

support works. 

• A Project wide community information session to discuss site establishment, utility and TBM 

support works. These sessions will occur every quarter as the Project continues. 

• Residents and businesses within the 50m of the tunnel alignment will receive advise of likelihood 

of ground-borne noise and vibration impact during tunnel excavation, a property condition survey 

offer letter, and other information on tunnelling as outlined in Tunnelling DNVIS. 

• Consultation with noise affected receivers identified in APPENDIX D to ensure additional 

management measures are provided (if required, refer to Section 9.4). 

• Consultation with potentially noise and/ or vibration affected community, religious, educational 

institutions and noise and vibration-sensitive businesses and critical working areas (such as 

theatres, laboratories, and operating theatres) to satisfy CoA D27 and ensure events resulting in 

noise levels above the NMLs are not timetabled within sensitive periods or make alternative 

arrangements where this cannot be avoided. 

• Consultation with community that are construction noise and/or vibration affected on a regular 

basis on respite during out-of-hours work. To satisfy CoA D37, this consultation will include: 

­ a progressive schedule for periods no less than three (3) months of likely out-of-hours 

work; 

­ a description of the potential work, location, and duration of the out-of-hours work; 
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­ the noise characteristics and likely noise levels of the work; and 

­ likely mitigation and management measures which aim to achieve the relevant NMLs 

under CoA D26, including the circumstances of when respite or relocation offers will be 

available and details about how the affected community can access these offers (see 

Section 9.4 and 9.3). 

• Consultation with the owners of properties identified as at risk of exceeding the screening 

criteria for cosmetic damage (should this occur), to satisfy Condition D31: 

­ Property condition survey offer letter, 

­ Community updates as shaft excavation progresses and the expected vibration impacts,  

­ Where requested, specific meetings with stakeholders.   

Evidence of the receiver specific consultation program and site-specific mitigation and management 

measures that have been adopted to date to reduce impacts to receivers is included in APPENDIX G. 

Consultation will continue and mitigation measures implemented as applicable to the stage of work. 

APPENDIX G will be updated progressively to reflect consultation completed prior to the next stage of 

work at The Bays. The ongoing consultation record will be entered into the Sydney Metro Consultation 

Manager system and included in future updates of this DNVIS.  

9.3 Noise and vibration control and management measures 

Noise and vibration control and management measures to reduce potential noise impacts will be 

implemented during the construction works, where reasonable and feasible. In accordance with the 

ICNG and consistent with the CNVS, feasible noise mitigation measures are those work practices or 

measures to reduce noise that are capable of being put into practice or of being engineered and 

are practical to build given project constraints such as safety and maintenance requirements. 

Reasonable noise mitigation measures are those feasible noise mitigation measures that are 

considered reasonable in the circumstances, based on a judgement that the overall noise benefits 

outweigh the overall adverse social economic and environmental effects, including the cost of 

implementing the measure. To make such a judgement, consideration is to be given to noise level 

impacts, duration of impacts, noise mitigation benefits, cost effectiveness of noise mitigation and 

community views. 

Table 9.1 outlines the noise and vibration control measures that will be implemented on site during 

the construction works, where feasible and reasonable. 
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9.4 Additional management measures 

Section 5 of the CNVS directs that in instances where, after the application of all reasonable and feasible 

mitigation and management measures (refer to Section 9.3), the LAeq(15minute) airborne construction noise 

and/ or LAeq(15minute) ground-borne noise levels are still predicted to exceed the relevant NMLs, or if 

vibration monitoring at representative locations still exceeds relevant vibration objectives for human 

annoyance, additional management measures can be applied to further limit the risk of annoyance from 

construction noise and vibration. The CNVS suggests the Project should consider implementing 

additional management measures such as: 

• Alternative accommodation (AA) options may be provided for residents living close to 

construction works that are likely to incur unreasonably high impacts over an extended period of 

time (more than 2 consecutive days). Alternative accommodation will be determined on a case-by-

case basis. 

• Monitoring (M) of noise or vibration may be conducted at the affected receiver(s) or a nominated 

representative location where it has been identified that specific construction activities are likely to 

exceed the relevant noise or vibration objectives. Monitoring can be in the form of either 

unattended logging or operator attended surveys. The purpose of monitoring is to inform the 

relevant personnel when the noise or vibration goal has been exceeded so that additional 

management measures may be implemented. 

• Individual briefings (IB) are used to inform stakeholders about the impacts of high noise 

activities and mitigation and management measures that will be implemented. Communications 

representatives from the contractor would visit identified stakeholders at least 48 hours ahead of 

potentially disturbing construction activities. Individual briefings provide affected stakeholders 

with personalised contact and tailored advice, with the opportunity to comment on the project. 

• Letter box drops (LB) in the form of a newsletter produced and distributed to the local 

community via letterbox drop or email via the project mailing list. The newsletter will provide an 

overview of current and upcoming works across the project and other topics of interest. The 

objective is to engage, inform and provide project-specific messages. Advanced warning of 

potential disruptions (e.g. traffic changes or noisy works) can assist in reducing the impact on the 

community.  

• Project specific respite offers (RO) provide residents subjected to lengthy periods of noise or 

vibration respite from an ongoing impact. 

• Phone calls and emails (PC) detailing relevant information about construction works would be 

made to identified noise or vibration affected stakeholders within 7 days of proposed work to 

provide tailored advice and the opportunity for stakeholders to provide comments on the 

proposed work and specific needs etc. 

• Specific notifications (SN) would be letterbox dropped or hand distributed to identified 

stakeholders no later than 7 days ahead of construction activities that are likely to exceed the 
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noise objectives. This form of communication is used to support periodic notifications, or to 

advertise unscheduled works. 

In addition, all potentially impacted receivers will be kept informed of the nature of works to be carried 

out, the expected noise levels and duration, as well as be given appropriate enquiries and complaints 

contact details (see Section 9.6.4).  

9.4.1 Additional airborne noise management measures 

The steps to be carried out to determine the additional airborne noise management measures to be 

implemented are identified in Figure 9.1.  

Figure 9.1: Additional airborne noise management measures 

 

Figure 9.1 presents a summary of the additional management measures applicable for construction 

activities where, after application of all reasonable and feasible mitigation options, construction noise 

levels are still above the NMLs.   

Prior to the commencement of works, receivers identified in APPENDIX D.3 will be notified to advise that 

noise from the works may at times be audible. Additional airborne noise management measures will be 

implemented as per Table D.3. Additional airborne noise management measures 

9.4.2 Additional ground-borne noise management measures 

The steps to be carried out to determine the additional ground-borne noise management measures to 

be implemented are identified in Figure 9.2. 
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Figure 9.2: Additional ground-borne noise management measures 

 

Figure 9.2 presents a summary of the additional ground-borne noise management measures applicable 

for construction activities where, after application of all reasonable and feasible mitigation options, 

ground-borne noise levels are still above the NMLs.   

Prior to the commencement of works, receivers identified in APPENDIX E will be notified to advise that 

ground-borne noise from the works may at times be audible.  

9.4.3 Additional vibration management measures  

If vibration monitoring at representative locations still exceeds relevant vibration objectives for human 

annoyance, the appropriate additional management measures [1], presented in Figure 9.3, should be 

provided. 

Figure 9.3: Additional vibration management measures 
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9.5 Managing site specific activities and cumulative noise impacts 

9.5.1 Construction noise and vibration management tool (Gatewave)  

This DNVIS has established the overall impacts associated with the proposed works. A 3D construction 

noise and vibration management tool (Gatewave, www.gatewave.com.au) is being developed specifically 

for the ETP Works to allow specific work areas and activities to be assessed as construction works 

progress. It also allows cumulative noise impact from other aspects of the Project or, where relevant 

noise from other construction projects, to be assessed and managed in accordance with relevant 

conditions of approval.  

Gatewave will be used regularly to plan, assess, and manage works progressively. 

Gatewave incorporates ground elevation contours, building heights, the built environment, and 

atmospheric conditions to predict construction noise in accordance with the International Standard ISO 

9613-2:1996 implementing quality standard ISO 17534-1:2015. All sensitive receivers identified by the 

land use survey are integrated into the Gatewave tool. 

9.5.2 Managing cumulative noise impacts (other projects) 

The estimated cumulative impacts from the CTP, RIC and WHTS projects under construction 

concurrently with the ETP works has been considered in Section 5.2.4. The potential increase in 

construction noise from concurrent operation of these projects was found to be low to negligible.  

Regular consultation and coordination with Place Management NSW is ongoing with the aim of 

coordinating ETP works with other infrastructure projects being undertaken within 300 metres of the 

ETP worksite at The Bays to manage cumulative noise and vibration impacts through SMART principles, 

in accordance with Conditions C6(d), D36 and the EPL. 

9.6 Real-time and attended noise monitoring 

Under the CNVMP, real time noise monitoring is not required at The Bays. 

Noise and vibration monitoring should follow the procedures outlined in the Noise and Vibration 

Monitoring Program required by condition C14 and the CNVS. Note that monitoring at all properties 

may be undertaken from the property boundary to limit any inconvenience to property owners. 

Monitoring should be undertaken at a minimum of two of the most affected locations nominated in 

Table 9.2. 

9.6.1 Airborne noise 

Attended noise monitoring is to be undertaken to verify that noise levels resulting from construction 

works are in accordance with the levels predicted in this report, subject to obtaining the property 

owner/occupier’s consent to access the property (where required).  Noise monitoring will be completed 
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11 Conclusion 

In conclusion, construction works associated with The Bays (Stage 1 demolition, Stage 2 excavation and 

Stage 3 post handover tunnel support) have been described in this DNVIS to identify potential 

environmental risks associated with construction noise and vibration. Construction noise and vibration 

objectives have been established consistent with the conditions of approval for the Project and the EIS. 

Construction airborne noise 

During Stage 1 works (i.e. Site establishment and tunnel excavation and support) the predicted noise 

levels indicate the nearby sensitive receivers will be construction noise affected during standard 

construction hours. No residential receivers are predicted to be highly noise affected receivers during all 

works at The Bays worksite. During Stage 2 and 3 (i.e. TBM assembly/support and Post handover tunnel 

support) the predicted noise levels indicate that no residential will be construction noise affected during 

standard construction hours. Nearby sensitive receivers including a film recording studio and place of 

worship will be construction noise affected during standard hours for all stages of the works. 

During Stage 1 (i.e. Site establishment and tunnel excavation and support) and Stage 2 TBM assembly 

works out-of-hours works will only occur where low impact requirements can be achieved. The 

predicted levels indicate that there will be no nearby residential receivers construction noise affected by 

these out-of-hours works at The Bays and the low impact requirements can be achieved during Stage 1 

works. During Stage 2 TBM support work and Stage 3 (i.e. Post handover tunnel support) out-of-hours 

works will occur 24 hours a day as prescribed tunnel support works. The predicted levels indicated that 

nearby residential receivers will be construction noise affected during these out-of-hours works at The 

Bays only during the night period. 

Noise mitigation and management measures, including noise monitoring requirements, have been 

presented in Section 9 to aid in providing additional noise reduction benefits where noise levels are 

above the NMLs. 

Construction ground-borne noise 

Ground borne noise impacts have been assessed as negligible. 

Construction vibration 

No building/structures have been identified as within the recommended minimum working distance for 

cosmetic damage during the works. No residential receivers have been identified as within the minimum 

working distance for human comfort during the works.  

Vibration mitigation and management measures have been presented in Section 9 to reduce the risk of 

damage to buildings near the worksite and to manage annoyance from construction vibration.  

Construction traffic 

The predicted noise impacts are assessed as low and generally within the minimum requirements in the 

CNVS. 
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Impact classification 

The overall noise and vibration impact of The Bays works is considered low.  

Careful management of noise and vibration generating activities will reduce the impact of the works.  
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APPENDIX B Sensitive receivers and noise management levels 
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B.1 NCAs and sensitive receiver identification 
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B.2 NCAs and noise management levels 
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APPENDIX C Construction timetable/ activities/ management 
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C.1 Construction timetable/activities/equipment 
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C.2 Construction mitigation and management measures 
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APPENDIX D Construction airborne noise impacts 
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D.1 Predicted noise levels 

 

The detailed predicted levels have been provided to JCG in a spreadsheet table to more adequately 

mitigate and manage potential noise impacts.  
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D.2 Number of receivers above NMLs  

The number of exceedances has been provided to JCG in a spreadsheet table. 
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D.3 Additional management measures  

The additional management measures have been provided to JCG in a spreadsheet table to more 

adequately mitigate and manage potential noise impacts. 
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D.4 Predicted ABN levels greater than Leq(15 minute) 60 dB(A) at receivers (CoA D38) 

Receivers likely to experience airborne noise levels greater than Leq(15 minute) 60 dB(A) have been provided to 

JCG in a spreadsheet table to more adequately mitigate and manage potential noise impacts. 
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APPENDIX E Construction ground-borne noise impacts 

 

Ground-borne noise impacts have been assessed as negligible. 
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APPENDIX F Construction vibration impacts 
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F.1 The Bays worksite - minimum working distance for vibration impact
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APPENDIX G Community consultation and construction noise 

respite program 
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G.1 Evidence of receiver specific consultation 

Provided as a spreadsheet table to allow to JCG to update with ongoing community consultation. 






