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1 Introduction 

1.1 Context 

This Noise and Vibration Management Sub Plan (NVMP or Plan) forms part of the Construction 

Environmental Management Plan (CEMP) for the Sydney Metro Barangaroo Metro Station (the Project). 

This Plan has been prepared to address the relevant requirements of Sydney Metro’s Construction 

Environmental Management Framework (Appendix B of the Submissions and Preferred Infrastructure Report), 

the Revised Environmental Mitigation Measures (REMMs), the Revised Environmental Performance 

Outcomes, applicable legislation, the SMCSWCS Environmental Impact Statement (EIS) (Sydney Metro, 2016) 

and contractual requirements and the Project Planning Approval and approved modifications.  

1.2 Project background and description of works 

The Minister approved the Stage 2 (Chatswood to Sydenham) Metro application lodged by Transport for 

NSW (TfNSW) as a Critical State Significant Infrastructure (CSSI) project (reference SSI 7400) (the CSSI 

Consent) on 9 January 2017. The construction of Barangaroo station forms part of the Sydney City Metro & 

Southwest (Chatswood to Sydenham) (SMCSWCS) project. This project falls under the construction and 

operation of the section between Chatswood and the Sydenham dive site known as “CSSI_7400”. Approval 

was granted on 9 January 2017 followed by eight approved modifications: 

MOD 1 – Victoria Cross and Artarmon Substation (determined 18 October 2017) 

MOD 4 – Sydenham Station and Metro Facility South (determined 13 December 2017) 

MOD 2 – Central Walk (determined 21 December 2017) 

MOD 3 – Martin Place Metro Station (determined 22 March 2018) 

MOD 5 – Blues Point Acoustic Shed (determined 2 November 2018) 

MOD 6 – Administrative Changes (determined 21 February 2019) 

MOD 7 – Administrative Changes (determined 24 June 2020) 

MOD 8 – Blues Point Access Site (determined 25 November 2020) 

MOD 9 – Extension to standard construction hours (determined 30 June 2022) 
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1.3 Purpose and objectives of this Plan 

The purpose of this Plan is to describe how the BESIX Watpac proposes to manage potential noise and 

vibration impacts during construction of the Project. It provides the framework and mechanisms for the 

implementation of feasible and reasonable mitigation and management of potential noise and vibration 

impacts.  

The objectives for this noise and vibration management plan are to ensure: 

• Compliance with applicable conditions in CSSI 7400 and approved modifications 1-9. 

• Noise levels would be minimised with the aim of achieving the noise management levels where 

feasible and reasonable; 

• The project would avoid any structural damage to buildings or heritage items as results of 

construction vibration; 

• Construction noise and vibration impacts are mitigated and managed in accordance with the 

Sydney Metro City and Southwest Construction Noise and Vibration Strategy (CNVS); 

• Maintain a good relationship with the potential noise affected community (e.g. schools, childcare 

centres, local residents and building owners) through an effective, transparent and efficient 

communication strategy 

• Affected sensitive receivers are notified of upcoming works and any out-of-hours works; 

• Reasonable and feasible mitigation measures are implemented to minimise and manage noise 

and vibration impacts on surrounding residents, commercial and other sensitive receivers; 

• Any complaints are addressed in a timely and efficient manner. 

1.4 Interactions with other management plans 

This NVMP is a sub-plan of the Construction Environmental Management Plan (CEMP). The environmental 

management system overview is described in the CEMP. Used together, the CEMP and the NVMP form 

management guides that clearly identify required environmental management actions for reference by 

BESIX Watpac personnel and contractors. 

The NVMP has the following relationships with other management plans and documents:  

• Construction Noise & Vibration Impact Statements (CNVIS) detail predicted noise and vibration 

impacts and site-specific management and mitigation measures for the Barangaroo Station works 

• Site Environmental Control Maps identify adjacent residential and other sensitive receivers and 

Noise Catchment Areas and will be progressively updated to incorporate physical noise and 

vibration management measures identified in CNVIS  
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• Construction Heritage Management Plan (HMP) developed for the Project to provide details of 

heritage structures and items in the areas surrounding the Project. The HMP is a sub plan of the 

CEMP.  

• Community Communications Strategy and Business Management Plan details the procedures 

and processes for community notification, consultation, and complaints management. 
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2 Environmental requirements 

2.1 Relevant legislation and guidelines 

2.1.1 Legislation 

This NVMP is prepared in accordance with the: 

• Environmental Planning and Assessment Act 1979  

• Protection of the Environment Operations Act 1997 (POEO Act) 

• Environmental Planning and Assessment Amendment (Part 3A Repeal) Act 2011  

• State Environmental Planning Policy (State and Regional Development) 2011. 

Refer to the CEMP for further details. 

2.1.2 Guidelines 

The main guidelines and standards relating to the management of construction noise and vibration from 

this project include: 

• NSW Interim Construction Noise Guideline (ICNG), Department of Environment and Climate 

Change 2009 

• NSW Road Noise Policy (RNP), Department of Environment, Climate Change and Water 2011 

• NSW Assessing Vibration – a technical guideline (AVTG), Department of Environment and 

Conservation 2006 

• Australian Standard AS/NZS 2107:2016 Acoustics - Recommended design sound levels and 

reverberation times for building interiors 

• Australian Standard 2834-1995 Computer Accommodation, Chapter 2.9 Vibration 

• Australian Standard AS 2187.2 Explosives - Storage and use - Part 2 Use of explosives 

• Australian Standard AS2436-1981 Guide to Noise Control on Construction, Maintenance and 

Demolition Sites 

• British Standard BS 6472-2008, ‘Evaluation of human exposure to vibration in buildings (1-80Hz); 

• British Standard 7385: Part 2-1993 'Evaluation and measurement of vibration in buildings 

• German Standard DIN4150-2016 Structural vibration Part 3: Effects of vibration on Structures 

• Environmental Noise Management Manual (ENMM), Roads and Traffic Authority 2001. 
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2.1.3 Sydney Metro Construction Noise and Vibration Strategy 

Sydney Metro City & Southwest Construction Noise and Vibration Strategy (Report No. 610.14213-R3, 2016) 

provides practical guidance on how to minimise, to the fullest extent possible, the impacts of noise and 

vibration on the community. They outline all feasible and reasonable mitigation measures that should be 

considered by the Project to reduce airborne noise, ground-borne noise and vibration during the 

construction of infrastructure projects. The above reference strategies will be adopted to guide 

management of construction noise and vibration impacts. 

The Sydney Metro City & Southwest Construction Noise and Vibration Strategy (Addendum A v2) has been 

updated by Sydney Metro to satisfy Condition of Approval E32. The Addendum provides internal noise 

criteria for sensitive receivers, consistent with the requirements of Conditions of Approval E38, E41, E42 and 

E43. Where internal noise criteria are applicable, additional steps are required when preparing CNVISs to 

predict internal noise levels based on the facade transmission loss of affected receivers and applying 

appropriate levels of mitigation, consultation and respite (refer Sections 4.5.1 and 6.3). 

2.2 Environmental performance outcomes 

CoA C4(a) requires that the environmental performance outcomes identified in the EIS as amended by the 

documents listed in CoA A1 will be achieved.  

As a CEMP sub-plan, this NVMP describes how noise and vibration will be managed and mitigated during 

construction of the Project. To achieve environmental performance outcomes, this Plan has been prepared 

to address the relevant requirements of Sydney Metro's Construction Environmental Management 

Framework (Appendix B of the Submissions and Preferred Infrastructure Report), the Revised Environmental 

Mitigation Measures (REMMs), the Revised Environmental Performance Outcomes, applicable legislation, the 

SMCSWCS Environmental Impact Statement (EIS) (Sydney Metro, 2016),contractual requirements and the 

Project Planning Approval. In the event of an inconsistency between the EIS as amended by the description 

in Chapters 2, 3 and 9 of the PIR, or any other document required under the CSSI 7400 conditions of 

approval and a term of the approval, the term of the approval prevails to the extent of the inconsistency. 

 

2.3 Environmental Representative and Acoustic Advisor 

The Project Planning Approval requires Sydney Metro to appoint an independent Environmental 

Representative (ER) for the duration of the Project and an independent Acoustic Advisor (AA) to oversee 

construction noise and vibration planning, modelling, management and reporting.  The ER and AA have 

been appointed by Sydney Metro. The role of the ER and the AA is set out in the Construction 

Environmental Management Plan (CEMP) and in: 

• Project Planning Approval Conditions A22 to A24, in relation to the ER  

• Project Planning Approval Conditions A25 to A27, in relation to the AA.  



RENZO TONIN & ASSOCIATES 30 SEPTEMBER 2022 

 

BESIX WATPAC  

TM031-01F01 BARANGAROO METRO STATION NVMP(R10) 35 

BARANGAROO METRO STATION 

NOISE AND VIBRATION MANAGEMENT PLAN (NVMP) 

 

The principal role of the ER and the AA with regard to noise and vibration from the SMCSWCS works is as 

follows: 

• Receive and respond to communication from the Secretary of NSW Government Department of 

Planning and Environment (DPIE) in relation to the performance of SMCSWCS Works in relation 

to noise and vibration;  

• Consider and inform the Secretary on matters specified in the terms of this approval relating to 

noise and vibration; 

• Consider and recommend, to the Proponent, improvements that may be made to work practices 

to avoid or minimise adverse noise and vibration impacts;  

• Review all noise and vibration documents required to be prepared under the terms of this 

approval and, should they be consistent with the terms of this approval, endorse them before 

submission to the Secretary (if required to be submitted to the Secretary) or before 

implementation (if not required to be submitted to the Secretary); 

• Regularly monitor the implementation of all noise and vibration documents required to be 

prepared under the terms of this approval to ensure implementation is in accordance with what 

is stated in the document and the terms of this approval;  

• Notify the Secretary of noise and vibration incidents in accordance with Condition A41 of this 

approval;  

• In conjunction with the ER, the AA must: 

- Consider requests for out of hours construction activities and determine whether to 

endorse the proposed activities in accordance with Condition E47 

- As may be requested by the Secretary or Complaints Commissioner, help plan, attend or 

undertake audits of noise and vibration management of the SMCSWCS Works including 

briefings, and site visits; 

- If conflict arises between the Proponent and the community in relation to the noise and 

vibration performance during construction of the Project, follow the procedure in the 

Community Communication Strategy approved under Condition B3 of the CSSI Consent to 

attempt to resolve the conflict, and if it cannot be resolved, notify the Secretary;  

- Consider relevant minor amendments made to this CEMP, relevant sub-plans and noise and 

vibration monitoring programs that require updating or are of an administrative nature, and 

are consistent with the terms of this approval and the management plans and monitoring 

programs approved by the Secretary and, if satisfied such amendment is necessary, endorse 

the amendment. This does not include any modifications to the terms of this approval;  

- Prepare and submit to the Secretary and other relevant regulatory agencies, for information, 

a monthly Noise and Vibration Report detailing the AAs actions and decisions on matters 

for which the AA was responsible in the preceding month (or other timeframe agreed with 



RENZO TONIN & ASSOCIATES 30 SEPTEMBER 2022 

 

BESIX WATPAC  

TM031-01F01 BARANGAROO METRO STATION NVMP(R10) 36 

BARANGAROO METRO STATION 

NOISE AND VIBRATION MANAGEMENT PLAN (NVMP) 

 

the Secretary). The Noise and Vibration Report must be submitted within seven (7) days 

following the end of each month for the duration of construction of the Project, or as 

otherwise agreed with the Secretary of DPIE. 

2.4 Collaboration with Sydney Metro, ER and AA 

The Environment Representative (ER) and the Acoustic Advisor (AA) have roles that include overseeing noise 

and vibration management.  These roles are set out in the Construction Environmental Management Plan 

(CEMP).  

BESIX WATPAC will provide Sydney Metro, the ER and the AA with: 

• Noise and vibration documents for review 

• Access to monitoring activities and data 

BESIX WATPAC will work collaboratively with Sydney Metro, the ER and the AA to ensure all reasonable and 

feasible noise mitigation is implemented in accordance with the Conditions of Approval (CoA), the Revised 

Mitigation Measures and Performance Environmental Outcomes and this NVMP. 

AA and ER endorsement of the NVMP is required prior to submission to DPIE for approval no later than 

one(1) month before the commencement of construction. Evidence of endorsement is presented in 

APPENDIX G. 

Construction will not commence until this Plan has been approved by the Secretary. The NVMP, as approved 

by the Secretary, including any minor amendments approved by the AA will be implemented for the 

duration of construction. Where the CSSI is being staged, construction of that stage is not to commence 

until the relevant CEMP and sub-plans have been approved by the Secretary. 

2.5 Consultation 

This Plan is to be provided1 to City of Sydney Council in accordance with CoA C3 (a), C5.  

The Construction monitoring plan2 (APPENDIX E of this Plan) is to be provided to EPA and City of Sydney 

Council in accordance with CoA C9(a). 

A summary of the consultation undertaken in relation this Plan is included in APPENDIX F.  

 

1 Paragraph to be updated following agency consultation. 

2 Paragraph to be updated following agency consultation. 
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3.2.1 Noise and vibration sensitive receivers 

The sensitivity of occupants to noise and vibration varies according to the nature of the occupancy and the 

activities performed within the affected premises. For example, recording studios are more sensitive to 

vibration and ground-borne noise than residential premises, which in turn are more sensitive than typical 

commercial premises. 

To assess and manage construction noise impacts, the areas around the worksite (up to approximately 

250 m from the worksite) have been divided into Noise Catchment Areas (NCAs). These are based on each 

area’s similar acoustic environment before construction works start. The NCAs, based upon the SMCSWCS 

EIS, have been reviewed and modified, based on more detailed design information and site-specific 

characteristics. 

The land use information was collated from a combination of site inspections; review of street-level imagery 

and aerial photography; and review of publicly available land and property information. All cadastral lots 

within the identified NCAs were classified into one of the following receiver categories: 

Figure 3.1: Land use categories identified in Land Use Survey GIS and Appendix B 

 

The comprehensive updated land-use survey in each project NCA are included in Appendix B. 

3.2.2 Heritage receivers 

Renzo Tonin and Associates, in consultation with BESIX Watpac, have identified potentially vibration 

sensitive heritage properties in each NCA near the construction site. Heritage properties (see list provided in 

Table 3-2) have been included in the land use GIS database, and subsequently incorporated into the 

vibration models to ensure vibration impacts are managed to minimise the risk of property damage. 
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4.3 COVID-19 extended construction hours 

The Environmental Planning and Assessment (COVID-19 Development – Infrastructure Construction Work 

Days) Order 2020 commenced on 9 April 2020 and will continue until 31 March 2022. The order permits 

standard construction hours on this project to be extended as follows: 

• Saturday from 7am to 8am and from 1pm to 6pm (no high noise work permitted) 

• Sundays from 7am to 6pm (no high noise work permitted)  

• Public holidays from 7am to 6pm (no high noise work permitted). 

High noise work means activities such as rock breaking, rock hammering, sheet piling, pile driving or similar 

noisy activities, unless an existing consent or approval already allows these works to occur on any of the 

extended days.  

4.4 Out of hours works 

4.4.1 Utility and road works 

Most utility and road area works will be undertaken during standard construction hours. However, when 

works are proposed to be carried out along Hickson Road, Road Occupancy Licence (ROL) may not be 

granted during the day due to the importance of the road to the functionality of the road network. This may 

preclude or restrict access to the work area before 10 pm, so that construction works would have to be 

carried out during the ‘night’ period, or OOHW Period 2. 

The existing background noise levels around the project site are generally controlled by ambient urban 

noise since the Project site is an inner-city site. The noise logging results indicate that background noise 

levels remain steady or marginally decrease in the early night between 10 pm to 12 am, and decrease to 

minimum levels around 2 am to 4 am.  

As such, it would be unduly stringent to apply stricter ‘night’ criteria during the 10 pm to 12 am period. 

Accordingly, a shoulder period has been derived in line with guidance provided in the NSW Industrial Noise 

Policy (INP) (Section 3.3) so that the assessment NMLs are consistent with the existing background noise 

levels during this assessment period. As such, an additional OOHW Period, OOHW Shoulder has been 

identified for assessing and managing OOHW at residential receivers and outlined in APPENDIX B. 

4.4.2 Station works 

In accordance with CoA E48(d), underground station fit out work may be undertaken 24 hours per day, 

seven days per week. These works will be completed underground inside the station box which would be 

enclosed with a concrete roof. 
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The ICNG recommends that where construction works are planned to extend over more than two 

consecutive nights, maximum noise levels and the extent and frequency that maximum noise levels exceed 

the RBL should be analysed. 

4.5.6 National Standard for exposure to noise 

In accordance with CoA E43, project worksites will be managed to ensure that noise generated by 

construction will not exceed the National Standard for exposure to noise in the occupational environment of 

an eight-hour equivalent continuous A-weighted sound pressure level of LAeq,8h, of 85dB(A) for any 

employee working at a location near a Project worksite. Noise monitoring will be conducted to verify 

compliance with this condition (APPENDIX E). 

4.6 Construction-related road traffic noise 

When trucks and other vehicles are operating within the boundary of a construction site, road vehicle noise 

contributions are included in the overall predicted LAeq(15minute) construction site noise emissions. When 

construction-related traffic moves onto the public road network a different noise assessment methodology 

is appropriate, as vehicle movements would be regarded as ‘additional road traffic’ rather than as part of the 

construction site.  

On roads located immediately adjacent to construction sites, the community may associate heavy vehicle 

movements with the project works. However, once the heavy vehicles move further from construction sites 

onto major collector or arterial roads, the noise may be perceived as being part of the general road traffic. 

Noise from construction traffic on public roads is not assessed under the ICNG, although the guideline does 

reference the Environmental Criteria for Road Traffic Noise (Environment Protection Authority, 1999), which 

has been superseded by the RNP. The RNP states that in assessing feasible and reasonable mitigation 

measures, an increase of up to 2 dB represents a minor impact that is considered barely perceptible to the 

average person.  For existing residences and other sensitive land uses affected by additional traffic on 

existing roads generated by land use developments (in this case the construction area), any increase in the 

total traffic noise level should be limited to 2 dB above that of the corresponding ‘without construction’ 

scenario.    

Where the road traffic noise levels are predicted to increase by more than 2 dB as a result of construction 

traffic, consideration would be given to applying feasible and reasonable noise mitigation measures to 

reduce the potential noise impacts and preserve acoustic amenity. 

In considering feasible and reasonable mitigation measures where the relevant noise increase is greater 

than 2 dB, consideration would also be given to the actual noise levels associated with construction traffic 

and whether or not these levels comply with the following road traffic noise criteria in the RNP: 

• 60 dB LAeq(15hour) day and 55 dB LAeq(9hour) night for existing freeway/ arterial/ sub-arterial roads. 

• 55 dB LAeq(1hour) day and 50 dB LAeq(1hour) night for existing local roads. 
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In accordance with Project Planning Approval Condition E31, the advice of a heritage specialist on methods 

and locations for installing equipment used for vibration, movement and noise monitoring of heritage-listed 

structures will be sought. 

Unless otherwise advised, a conservative vibration damage screening level (peak component particle 

velocity) for heritage buildings/structures can be set to 2.5mm/s (the more stringent criterion in the German 

Standard DIN 4150-2016 Structural Vibration Part 3: Effects of Vibration on Structures). This screening level 

will allow potentially impacted heritage structures to be identified. If a heritage structure is predicted to be 

exposed to vibration levels above the conservative vibration screening level of 2.5mm/s, further 

investigation would be undertaken to determine whether the structure is structurally unsound. Where a 

heritage building is deemed to be sensitive to vibration impacts, the more stringent DIN 4150-2016 Group 3 

guideline values can be applied. Otherwise, structural damage vibration limits based on BS 7385 (Section 

4.8.3) can be applied. 

4.8.5 Sensitive scientific and medical equipment 

Some scientific equipment (e.g. electron microscopes and microelectronics manufacturing equipment) can 

require more stringent objectives than those applicable to human comfort. 

No such equipment has been identified in proximity to the Project area. If required, objectives for the 

satisfactory operation of sensitive instruments will be identified in the relevant CNVIS. Where manufacturer’s 

data is not available, generic vibration criterion (VC) curves as published by the Society of Photo-Optical 

Instrumentation Engineers (Colin G. Gordon - 28 September 1999) may be adopted as vibration goals.  

4.8.6 Utilities and other vibration sensitive structures 

Some structures and utilities located near the Project may be particularly sensitive to vibration. A vibration 

goal which differs from the cosmetic damage goals presented in Section 4.8.2 may need to be adopted. 

Examples of such structures and utilities include: 

• Tunnels 

• Gas pipelines 

• Fibre optic cables 

The British Standard BS 7385-2:1993 'Evaluation and measurement for vibration in buildings - Part 2: Guide 

to damage levels from ground-borne vibration' notes that structures below ground are known to sustain 

higher levels of vibration and are very resistant to damage unless in very poor condition (British Standard BS 

7385-2:1993, p5). Further guidance is taken from the German Standard DIN 4150: Part 3-1999.02 ‘Structural 

vibration in buildings - Effects on Structures’.  Section 5.3 of DIN 4150: Part 3 sets out guideline values for 

vibration velocity to be used when evaluating the effects of vibration on buried pipework.   
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5 Construction noise and vibration assessment 

5.1 Construction noise and vibration management system 

5.1.1 Overview 

This Plan has been prepared to provide a framework for assessment of noise and vibration impacts and the 

identification of reasonable and feasible noise mitigation measures. Site specific Construction Noise and 

Vibration Impact Statements (CNVIS) will be progressively prepared to address: 

• Surface works (utility and road works); 

• Station construction works. 

Each CNVIS will provide detailed construction noise and vibration predictions, assessment, mitigation design 

outcomes and discussion of management measures to limit impacts to sensitive receivers.  

The outcomes of the CNVIS feed into the Community Communication Strategy and Business Management 

Plan to inform the affected community of the likely noise and vibration that will be experienced during 

construction. 

5.1.2 Construction noise and vibration impact statements 

The CNVISs will be a key site management tool that will give BESIX Watpac clear instructions for managing 

the worksite. Each CNVIS will be prepared before construction noise and vibration impacts commence and 

will set out the mitigation and management measures required for the construction stage, through 

consultation with affected receivers (in accordance with Condition of Approval E33) and the specific 

measures that must be in place before any construction works may start.   

Each CNVIS will address: 

• Scope of work covered by the CNVIS; 

• Justification for OOHW (where required); 

• Nearest noise and vibration sensitive receivers, based on land use survey; 

• Construction noise and vibration objectives; 

• Construction noise and vibration assessment; 

• Construction ground-borne noise; 

• Construction traffic; 

• Cumulative impacts; 

• Mitigation options and preferred management measures; 
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• Noise and vibration monitoring requirements for each construction worksite/activity. 

Physical noise mitigation measures such as noise barriers, fan attenuators and acoustic shed will be outlined 

in the CNVIS. Furthermore, management measures such as staging of works; respite periods and community 

notification will also be summarised. In accordance with CoA E33, site specific mitigation measures identified 

through consultation with affected sensitive receivers will be included in the CNVIS. The CNVIS will identify 

how the proponent is required to notify the community of works pending to ensure the community is 

informed of the likely noise and vibration impacts during the assessed works, the duration of impact and 

any additional mitigation (e.g. respite periods) that may be required to manage noise and vibration impacts.  

The CNVIS will aid in reducing noise and vibration impact from construction.   

5.1.3 OOHW - Management procedures and hold points 

All OOHWs will be assessed and managed in accordance with the Sydney Metro Out of Hours Works 

Protocol3. This document addresses internal approval and hold points relating to: 

• The justification of OOHW 

• Noise and vibration assessment 

• External approvals, including high noise/vibration risk works, either  

 ER approval following endorsement by AA 

 DPE approval following endorsement by AA and ER for high risk works after 9 pm 

• Community notification 

• Tool boxing of the workforce on sensitive receivers and management requirements prior to the 

commencement of works 

• Additional mitigation measures to be implemented 

• Noise and vibration verification monitoring. 

All OOHW (except in emergency situations) will be documented on the relevant OOHW Form and submitted 

to the AA and Sydney Metro for approval. 

For emergency construction works, additional requirements are applicable per CoA E45 including notifying 

the AA of the need for those activities or work and using best endeavours to notify all affected sensitive 

receivers of the likely impact and duration of those works. 

5.2 Overview of evaluation and assessment process 

Renzo Tonin & Associates recognises construction noise and vibration management is a key community 

issue. Detailed models are developed to accurately model and predict airborne noise, ground-borne noise 

 

3 City & Southwest out of hours works strategy/Protocol, reference SM-17-00005396, version 5.2, dated 9/10/2020 
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and vibration impacts related to the Project. In close consultation with the construction team, all potential 

options and optimum solutions for reasonable and feasible noise and vibration mitigation are identified for 

the construction works. This process includes: 

• Use of CadnaA noise modelling software to develop detailed models of the construction 

worksites.  The models allow different stages of construction to be modelled and noise emissions 

predicted, giving greater ability to find noise mitigation solutions that suit each construction 

stage of the worksite.  Verification monitoring on previous infrastructure projects has found that 

measured noise levels are within the predicted noise levels, giving greater confidence in the 

modelled outcomes.  The noise models consider: 

 Location of noise sources at each worksite, sources located within acoustic sheds and 

enclosures 

 Sensitive receiver locations, including land use details obtained from the GIS database, to 

ensure appropriate NMLs are applied 

 Height of sources and receivers referenced to digital ground contours within the 

construction site area and 1 to 2 metre digital ground contours outside the construction 

site area 

 Noise source levels of individual construction plant, based Renzo Tonin & Associate’s 

extensive database of construction plant and equipment noise data 

 Outcomes from CadnaR modelling of acoustic enclosures (if required) to ensure noise 

inputs from these sources are representative in the CadnaA model 

 Ground type between sources and receivers (mixed soft/ hard) 

 Attenuation from barriers (natural and purpose built) and other structures such as buildings 

surrounding the construction site 

 Identifying facade transmission loss of airborne noise affected receivers to predict internal 

airborne noise levels. 

• Training engineers on noise modelling and required inputs to ensure accurate information for the 

modelling process.  Key details regarding the construction site layout, the likely plant and 

equipment (including truck movements), and hours of operation will be provided by the Design 

and Construction Teams 

• Sensitivity analysis to determine the best combination of management measures including 

scheduling (avoiding impacts at night where possible), using quieter plant and equipment where 

practicable, using barriers and enclosures, and training staff in quiet noise practices 

• Under the PPA, an independent Acoustic Advisor (AA) has been engaged by Sydney Metro to 

review noise and vibration assessments. 

• Comprehensive community notification and complaints management. BESIX WATPAC will engage 

with residents, utility owners, businesses and stakeholders to help them understand what to 

expect during the Project works.  
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The assessment process for construction noise and vibration impacts is detailed in the flow diagram in 

Figure 5.1. 

Figure 5.1: Process for assessing and managing construction noise and vibration  

 

5.2.1 Construction traffic 

The worksite will generate additional traffic movements in the form of: 

• Light vehicle movements generated by construction personnel travelling to and from work 

• Heavy vehicle movements generated by: 

 Delivery vehicles bringing raw materials, plant, and equipment to the site 

 Trucks removing demolition / excavation material from the site 

Construction traffic on the site is included as part of the construction noise assessment of the work 

activities, while when construction-related traffic moves on the public road network, a different noise 
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assessment methodology is appropriate as vehicle movements would be regarded as additional road traffic 

on public roads rather than as part of the construction site's activities.  

As part of the planning works for the project, BESIX WATPAC has developed a Construction Traffic 

Management Plan (CTMP).  Noise impacts from construction related traffic on public roads will be reviewed 

and addressed in each CNVIS, to mitigate the potential impacts throughout the construction of the Project. 

5.3 Communication and consultation 

5.3.1 Overview of approach 

The aim during construction is to minimise disruption, delay and inconvenience to nearby residents and 

businesses. The Community Communication Strategy (CSS) and Business Management (BMP) Plan outlines 

how essential commitment to collaboration, mutual respect and genuine consideration of community and 

business concerns is in achieving this. It also details how the proponent will meet the community relations 

obligations of the Project Approval. It acknowledges that robust community and stakeholder engagement 

depends on effective communications and on strong collaboration and coordination between Sydney Metro 

and BESIX Watpac, other Project contractors and other significant projects under construction near the 

Project construction site. The overarching objectives of the CCS are to: 

• Comply with the community consultation obligations and Project Planning Approval; 

• Summarise site-specific mitigation measures previously identified through community 

consultation in accordance with CoA E33. 

• Summarise relevant information on nearby noise affected receivers such as sensitive periods, 

complaints, effectiveness and preferences on mitigation measures previously identified by 

JHCPBG JV on Sydney Metro City and Southwest Project at Barangaroo worksite. 

• Work cooperatively with Sydney Metro to provide a coordinated and consistent approach; 

• Identify and appropriately address stakeholder, business and community issues; 

• Maximise stakeholders and the community understanding of the Project activities, the objectives 

and benefits and the timing, potential impacts, mitigation measures and expected outcomes; 

• Provide timely, accurate and relevant information to the community; 

• Minimise, where possible, the Project impacts on stakeholders, businesses and the community; 

• Enhance and protect the reputation of the Project, the NSW Government and Sydney Metro. 

There will be a diverse range of residential, commercial and government stakeholders, with potentially 

changing communication needs across the life of the project. A range of communication and consultation 

tools will be implemented for the Project. Recognising the relative strengths of different communication 

tools, they can be matched to stakeholders and their need for accurate information and interaction. 
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Capitalising on opportunities created by technology allows the proponent to better inform, receive and 

respond to feedback with interactive communication. 

In the event of inconsistency between the CCS & BMP from this NVMP for communication, consultation and 

complaints, the CSS and BMP prevails. 

5.3.2 Proactive consultation and notification 

Residents, property owners, businesses and community facilities near the construction site will have a wide 

range of unique needs and concerns about construction impact. BESIX Watpac will engage through multiple 

channels to notify and build understanding of the likely impacts of airborne noise, ground-borne noise and 

vibration, and the reasonable and feasible options available to mitigate these impacts, including respite. 

Every effort will be made by the project team to mitigate these impacts. BESIX WATPAC will ensure proactive 

stakeholder and community liaison and communication at all times, is embraced across the project, 

delivering timely, quality information and consultation to local stakeholders and community as outlined in 

the Community Communication Strategy and Business Management Plan for the project. Using multiple 

communication channels, clear points of contact will be provided and face-to-face communication for those 

most affected. With the scale of construction currently underway in Sydney, the stakeholders and the 

community will be affected by multiple sources of impacts and information. When they are affected, they 

may not understand which of the projects or contractors should be contacted to address their issues. They 

are also likely to have interests in different stages of the Project (e.g. demolition works vs  station fit-out 

works) for various reasons. 

A key feature of the strategy is extensive collaboration with Sydney Metro, agencies and interface 

contractors to find opportunities to minimise cumulative impacts. Coordinated communications in 'plain 

English' will serve to guide the community to the right points of contact for information and complaints and 

minimise frustration. 

When informing sensitive receivers on the level of noise and vibration to be expected from construction 

activities, potential impacts will be described using qualitative terminology consistent with the TfNSW 

Construction Noise and Vibration Strategy (e.g. noticeable, clearly audible, moderately intrusive, highly 

intrusive). 

5.3.3 Specific Project Planning Approval requirements 

CoA C3 requires relevant council(s) to be consulted for each CEMP sub-plan. The records of consultation 

with relevant agencies in this plan, responses to agency comments and how these were implemented in this 

plan are attached in APPENDIX F. 

To satisfy the CoA E33, consultation will be carried out to develop specific mitigation measures for the works 

with the affected sensitive receivers. The outcomes of this consultation will be fed back into the construction 

noise and vibration management system and will assist with the final detailed design of mitigation measures 

for the site, where reasonable and feasible. 
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• 24-hour, 1800 community information line (1800 171 386 which is run by Sydney Metro for the Project 

as a whole) 

• Dedicated project email mailbox  

• Dedicated project website  

• Face to face meetings  

Specific details on the above communication channels are made available within the project Community 

Communication Strategy and Business Management Plan. Complaints may be received directly or referred 

by Sydney Metro or other contractors.  

All calls to the 1800-number will be answered and responded to 24 hours a day, seven days a week. A call 

centre reception service managed by Sydney Metro records contact details and basic information about the 

nature and location of the complaint. The complainant is made aware that an on-call officer will contact 

them shortly to address the issue.  With this approach, the caller is not placed on hold or referred to a 

recorded message. If the rostered officer cannot receive a call (e.g. they are on the phone responding to 

another caller), calls can be directed to an alternate rostered on-call officer. Translators will be arranged if a 

stakeholder or community member is unable to communicate their concerns in English. Email and other 

contact options will assist those with disabilities.  

Specific protocols and procedures have been arranged to ensure a consistent approach to managing 

enquires and complaints, including systems for recording and monitoring stakeholder contact. All staff and 

work crews will be informed that all contact from the community must be referred to the community 

relations team for action. To facilitate this everyone will be provided with community contact cards to direct 

enquiries to the community information line or email address.  

Each stakeholder contact is an opportunity to build understanding about the Project and allay concerns. 

Complaints provide important feedback to improve project processes and mitigation measures to avoid or 

minimise further complaints. All reasonable measures will be taken to prevent the reoccurrence of 

stakeholder and community complaints. The strategic approach to managing complaints consists of: 

• Courtesy 

• Accessibility 

• Responsiveness 

• Delegation of authority to resolve the issue 

• Access to accurate information. 

All employees and subcontractors are required to respond to stakeholders with courtesy and 

professionalism. This will be reinforced during Project inductions. Specific toolbox talks will further 

consolidate the approach. 

BESIX WATPAC Community and Stakeholder Liaison Manager will manage the ongoing communication with 

the complainant until they are satisfied with the actions taken. The BESIX WATPAC Community and 

Stakeholder Liaison Manager will immediately report all environmental complaints to the Project 

Environment and Planning Manager to confirm any required action, including but not limited to: 
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• Noise, and/or vibration monitoring (see APPENDIX D) 

• Subject to monitoring results consideration of options to reduce impacts including: 

 Scheduling activities to minimise impacts 

 Targeted inspection to determine if it is reasonable and to install additional controls (i.e. 

noise barriers) 

 Respite offers (for example, coffee vouchers, movie tickets ormeal vouchers) 

• Site visit with complainant to assist in understanding our operations and mitigation strategies. 

The complaint is escalated to the BESIX Watpac Project Director and Sydney Metro representative if the 

complainant remains unsatisfied. Further escalation will be in line with the Sydney Metro Overarching 

Community Communications Strategy (Sydney Metro Document Reference: A5732897) and the Sydney 

Metro Construction Complaints Management System and may include the:  

• Environmental Representative required under Project Planning Approval Condition A22, 

• Acoustic Advisor required under Project Planning Approval Condition A25,  

• Community Complaints Commissioner required under Project Planning Approval Conditions B11 

to B14 or  

• Independent Property Impact Assessment Panel (IPIAP) required under Project Planning Approval 

Condition E62 as appropriate.   

5.4 Blasting assessment 

No blasting assessment has been undertaken, as blasting is not proposed for the Project.  In the event that 

this circumstance changes, a blast management strategy will be prepared. 
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6 Environmental control measures 

As outlined in Section 5.1.2, each CNVIS will review in detail the noise and vibration mitigation and 

management measures for each construction stage, including all physical noise mitigation measures such as 

noise barriers, fan attenuations and acoustic sheds, along with all management measures such as staging of 

works; respite periods and community notification that are appropriate to the construction stage.  

This section outlined the standard noise and vibration mitigation and management measures (including the 

Revised Environmental Management Measures NV1 to NV7) that are to be reviewed and adopted where 

reasonable and feasible across the project and will be considered in each CNVIS. 

6.1 Revised Environmental Management Measures 

Revised Environmental Mitigation Measures detailed in the EIS and Submissions Report that are relevant to 

the Barangaroo Metro Station works are summarised in Table 6-1 below (REMMs that are not applicable in 

accordance with staging report have not been included). This includes reference to required outcomes, the 

timing of when the commitment applies and relevant documents or sections of the environmental 

assessment influencing the outcome and implementation. 
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6.2 Standard noise and vibration management measures 

An indicative list of standard noise and vibration mitigation measures to be implemented for the Project 

construction works to reduce construction noise and vibration is provided in the tables that follow.  This 

information is based on information available at the time of preparation of this NVMP and includes: 

• Table 6-2 which identifies standard noise and vibration management measures;  

• Table 6-3 which lists standard noise and vibration source mitigation measures; 

• Table 6-4 which lists standard noise and vibration path mitigation measures; 

• Table 6-5 which sets out standard noise and vibration receptor mitigation measures. 
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6.3 Existing acoustic shed 

BESIX Watpac will utilise the existing acoustic shed on the northern shaft on Hickson road to access the 

underground station and cross-over cavern and deliver materials required for the station fitout works. 

6.4 Alternative methods to rock hammering 

In accordance with CoA E35, the Proponent must review alternative methods to rock hammering and 

blasting (not currently proposed) for excavation as part of the detailed construction planning with a 

view to adopting methods that minimise impacts on sensitive receivers. The construction methodology 

is to adopt the least impact alternative in any given location unless it can be demonstrated, to the 

satisfaction of the AA, why it should not be adopted.  

No excavation works are planned for the Project, however, hydraulic hammers are required for the 

demolition of piled walls, capping and steel beams, girders and the access bridge of the station box. 

After reviewing alternative demolition methodologies, BESIX Watpac is proposing to use a combination 

of pulverisers and hydraulic hammers whenever practicable. The use of pulveriser will be the preferred 

construction method, however, due to access limitations, hydraulic hammers may also be required. It is 

noted that the reduction in time spent using hydraulic hammers will provide the opportunity to offer 

respite periods to affected receivers. 

6.5 Minimising vibration impacts 

The pattern of vibration radiation is very different to the pattern of airborne noise radiation and is very 

site specific.  Final vibration levels are dependent on many factors including the actual plant used, its 

operation and the intervening geology between the activity and the receiver. 

Recommended minimum working distances presented in the following sections provide a conservative 

screening method for indicating buildings and structures where there is a risk of vibration impact. 

Vibration monitoring would be carried out to confirm the minimum working distances at specific sites, 

where vibration significant plant is required to operate within or near the recommended minimum 

working distances. 

6.5.1 Human exposure 

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 construction works nearby receivers may be able to feel vibration when vibration-

generating equipment is being utilised.  For this reason it is appropriate identify properties where there 

is a probability of adverse comment so that impacts can be managed. 
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6.6.1 Applying additional management measures - airborne construction noise 

In circumstances where, after application of all reasonable and feasible mitigation measures, the 

LAeq(15minute) airborne construction noise levels are still predicted to exceed the NMLs, additional airborne 

noise management measures can be applied to further limit the risk of annoyance from construction 

noise. This requirement is supplemental to the basic requirements in the ICNG. These measures are 

consistent with the approach outlined in the Sydney Metro City and Southwest Construction Noise and 

Vibration Strategy (SMCSNVS) [15]. 

The steps to be carried out to determine the additional management measures to be implemented are 

identified in Figure 6.1. 

Figure 6.1: Additional airborne noise mitigation measures  

 

Notes: LB = Letter box drops  

M = Monitoring 

SN = Specific notifications 

IB = Individual Briefing  

RO = Project specific respite offer 

AA* = Alternative accommodation 

 PC = Phone Call and email   

 Where OOHW occur in the evening/night shoulder period (10:00pm to 12:00am) or the night/morning shoulder period (5:00am to 

7:00am) apply additional airborne mitigation measures from the OOHW Period 2, excluding AA. 

*AA applies where a construction activity impacts receivers over 2 or more consecutive nights. 
 

 

  

1 

2 
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6.6.2 Applying additional management measures – ground-borne construction 

noise 

In circumstances where, after application of all reasonable and feasible mitigation measures, the 

LAeq(15minute) ground-borne construction noise levels are still predicted to exceed the ground-borne NML 

identified in Table 4-7 ,additional ground-borne noise management measures can be applied to further 

limit the risk of annoyance from construction noise. This requirement is supplemental to the basic 

requirements in the ICNG. 

The steps to be carried out to determine the additional management measures to be implemented are 

identified in Figure 6.2. 

Figure 6.2: Additional ground borne noise management measures  

 

Notes: LB = Letter box drops  

M = Monitoring 

SN = Specific notifications 

IB = Individual briefing  

RO = Project specific respite offer 

AA** = Alternative accommodation 

 PC = Phone call and email   

 Where OOHW occur in the evening/night shoulder period (10:00pm to 12:00am) or the night/morning shoulder period (5:00am to 

7:00am) apply additional airborne mitigation measures from the OOHW Period 2, excluding AA. 

*AA applies where a construction activity impacts receivers over 2 or more consecutive nights. 
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6.6.3 Applying additional management measures – construction vibration 

In circumstances where, after application of all reasonable and feasible mitigation measures, 

construction vibration is still found to exceed the maximum Vibration Dose Value outlined in Table 4-8, 

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

construction noise. 

The steps to be carried out to determine the additional management measures to be implemented are 

identified in Figure 6.3. 

Figure 6.3: Additional vibration management measures 

 

Notes: LB = Letter box drops  

M = Monitoring 

SN = Specific notifications 

IB = Individual briefing  

RO = Project specific respite offer 

AA* = Alternative accommodation 

 PC = Phone call and email   

 Where OOHW occur in the evening/night shoulder period (10:00pm to 12:00am) or the night/morning shoulder period (5:00am to 

7:00am) apply additional airborne mitigation measures from the OOHW Period 2, excluding AA. 

*AA applies where construction activity impacts receivers over 2 or more consecutive nights. 
 

If the predicted ground-borne vibration levels exceed the structural damage objectives in Section 4, a 

different construction method with lower source vibration levels should be considered. Attended 

measurements should be undertaken at the commencement of all high vibration generating activities. If 

there is any risk of exceedance of the structural damage objective, a permanent vibration monitoring 

system should be installed, to warn plant operators (via flashing light, audible alarm, SMS, etc.) when 

vibration levels are approaching the structural damage objective. 
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6.6.4 Applying additional management measures – Exceedances of internal noise 

levels  

Should detailed modelling as part of CNVIS predictions indicate exceedances of the noise and vibration 

objectives, the process described in Addendum A2 of the Sydney Metro CNVS (Figure 6.4) will be 

followed to identify additional mitigation and management measures. 

Figure 6.4: Mitigation process for locations where impacts are predicted to be long term and 

significant 
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7 Compliance management 

7.1 Roles and responsibilities 

Specific responsibilities for the implementation of environmental controls are detailed in NVMP 

compliance matrix. 

7.2 Training 

All employees, contractors, sub-contractors and utility staff working on site will undergo site induction 

training that includes construction noise and vibration management issues. The induction training will 

address elements related to noise and vibration management including: 

• Existence and requirements of this sub-plan 

• Relevant legislation 

• Approved construction hours 

• The process for seeking approval for OOHW, including consultation 

• Location of noise sensitive areas 

• Complaints reporting 

• General noise and vibration management measures 

Specific responsibilities to minimise impacts on the community and built environment from noise and 

vibration associated with the works. 

7.3 Inspection and monitoring 

Weekly and other routine inspections by the BESIX Watpac Team, Sydney Metro, AA will occur 

throughout construction. 

Noise and vibration monitoring will also occur routinely for the duration of the Project, in accordance 

with the Project’s Noise and Vibration Monitoring Program, which is detailed in APPENDIX E. 

The noise and vibration monitoring program details when monitoring will be undertaken, as well as the 

representative locations adjacent to the construction works where noise and vibration monitoring will 

be undertaken. 

To satisfy CoA C11, where real time noise and vibration monitoring is undertaken, the data would be 

readily available to the construction team, Sydney Metro, AA. DPIE and EPA would be provided with 

access to the real-time monitoring data in real-time. 
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Monitored noise and vibration levels will be analysed against the predictions made in the relevant noise 

and vibration assessments. Where monitored noise levels are found to be above modelling predictions 

or vibration goals are exceeded, the following actions will be undertaken: 

• Cease the noise and/or vibration generating source which causes the exceeded predictions, 

• Confirm the monitored levels are not being impacted by other (non-Project related) noise or 

vibration sources, 

• Confirm if the exceedance is due to an uncharacteristically loud piece of equipment, 

• Identify if the equipment can be swapped out for another piece of equipment or alternative 

equipment or plant, or if additional mitigation can be included in the site design, 

• Confirm that the modelling reflects the actual activity being undertaken, 

• Implement other feasible and reasonable measures which may include reducing plant size, 

modifying time of works, changing operational settings (such as turning off the vibratory 

function of the machine), and utilising alternative construction methodology or a 

combination of these, 

• Review and revision of additional mitigation measures previously applied where appropriate, 

• Review work practices to ensure compliance with the management levels set out in this 

NVMP, 

• Ensure that the learnings from the above are fed back into the noise modelling assessment 

process for fine-tuning, 

• Continue work where impacts can be reduced and 

• Communicate lessons learnt to relevant personnel. 

7.4 Complaints 

Complaints will be recorded and managed as detailed in the Community Communications Strategy and 

Business Management Plan. 

7.5 Auditing 

Audits (both internal and external) will be undertaken to assess the effectiveness of environmental 

controls, compliance with this NVMP, CoA and other relevant approvals and guidelines. 

Audit requirements are detailed in the CEMP. 
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7.6 Reporting 

Reporting requirements and responsibilities are documented in the CEMP. The complaints management 

and reporting procedure is described in Section 5.3.4. 

7.7 Records Management 

Records will be maintained by the Planning and Environment manager and Stakeholder and Community 

Manager of the following:  

• Any complaints received in relation to noise or vibration 

• Out of Hours permits applied for and issued 

• Approvals received 

• Hold point clearances for out of hours works  

• Compliance Monitoring undertaken  
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8 Review and improvement 

8.1 Continuous improvement 

Continuous improvement of this Plan will be achieved by the ongoing evaluation of environmental 

management performance against environmental policies, objectives and targets for the purpose of 

identifying opportunities for improvement.  

The continuous improvement process will be designed to: 

• Identify areas of opportunity for improvement of environmental management and 

performance; 

• Determine the cause or causes of non-conformances and deficiencies; 

• Develop and implement a plan of corrective and preventative action to address any non-

conformances and deficiencies; 

• Verify the effectiveness of the corrective and preventative actions; 

• Document any changes in procedures resulting from process improvement; 

• Make comparisons with objectives and targets. 

8.2 Update and amendment 

The processes described the CEMP may result in the need to update or revise this Plan. This will occur as 

needed, in accordance with the process outlined in the CEMP. 

A copy of the updated plan and changes will be distributed to all relevant stakeholders in accordance 

with the approved document control procedure – refer to the CEMP. 
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APPENDIX B Land Use Survey, Noise Catchment Areas (NCA) 

and Noise Management Levels (NML) 
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APPENDIX C Indicative site layouts and schedule of construction 

activities 





RENZO TONIN ASSOCIATES 7/05/2021

Table C1: Construction timetable/ activities/ equipment BARANGAROO

Indicative timing/ Duration
Day

7am - 6pm

Evening

6pm - 10pm

Night

10pm - 7am
LAeq Penalty LAmax

Site preparation and establishment

(mobilisation fencing etc)

October 2021 / Less than 1 month All Zones Telehander / Franna crane (20t) Franna Crane 1 - - 98 - 102 - -

Handtool - power Hand tools 2 - - 108 - 118 - -

EWP EWP 1 - - 95 - 98 - -

Excavator with auger (5t) Excavator with auger attachment 1 - - 102 - 106 - X

Hiab Hiab 2 - - 95 - 98 - -

Excavator w bucket (5t) Small excavators 1 - - 101 - 114 - -

Forklift Forklift 1 - - 99 - 103 - -

Demolition works (girders etc) Zone 3 Excavators with hammers (35-45T) 30t excavator with rock breaking tool 1 - - 118 5 126 HN X

Zone 3 Zone 9 Mobile crane (20t-250t) 150t crawler crane 1 - - 104 - 108 - -

Zone 3 Zone 4 Handtool - rattle gun Rattle guns 2 - - 107 - 118 - -

Zone 9 Welding tools /oxy Oxy Acetylene torch 1 - - 96 - 107 - -

Zone 3 Zone 4 Excavators with hammers (10-15T) Concrete pecker / rock hammer 1 - - 118 5 123 HN X

Zone 4 Excavator w bucket (25t) 30t excavator 1 - - 103 - 108 - -

Utility works (stormwater and other

services) (OOHW Zone 6)
Zone 1

Concrete cutting saw Concrete saw 1 - - 119 5 124 HN X

Zone 1 Zone 5 Excavator w bucket (25t) 30t excavator 2 - - 103 - 108 - -

Zone 1 Mobile crane (20t-250t) 150t crawler crane 1 - - 104 - 108 - -

Zone 1 Piling Rig - vibratory High frequency vibrodriver type PTC 24 HVF or similar 1 - - 116 5 119 HN X

Zone 1 Telehander / Franna crane (20t) Franna Crane 2 - - 98 - 102 - -

Zone 1 Water pump - D esel Water pumps 3 - - 99 - 101 - -

Zone 1 Concrete vibrator Concrete vibrators 1 - - 97 - 100 - -

Zone 1 Tipper Tipper 1 - - 103 - 111 - -

Zone 2 Mobile crane (20t-250t) Truck mounted crane 1 - - 104 - 108 - -

Zone 2 Marr Diesel Tower Crane Tower crane 1 - - 115 - 122 - -

Zone 2 Vibratory Roller (20T Padfoot) Roller compactor 1 - - 108 5 113 HN X

Zone 7 Mobile crane (20t-250t) 15t mobile crane 1 - - 104 - 108 - -

Zone 7 Vacuum truck Suction truck 2 - - 107 - 111 - -

Zone 7 - Cable roll feed 1 - - - - - - -

Zone 7 Handtool - power Hand tools 1 - - 108 - 118 - -

Zone 6 Tipper Asphalt trucks 1 1 1 103 - 111 - - OOHW required due to ROL

Zone 6 Vibratory Roller (20T Padfoot) Rollers 1 1 1 108 5 113 HN X OOHW required due to ROL

Zone 6 Concrete Agitator Concrete trucks 2 p.h. 2 p.h. 2 p.h. 108 - 111 - - OOHW required due to ROL

Zone 6 Concrete pump Concrete pumps 1 1 1 103 - 107 - - OOHW required due to ROL

Zone 9 Forklift 14t forklift 1 1 1 99 - 103 - - OOHW requred to support main laydown area materials equipment in Zone 9

Zone 9 Telehander / Franna crane (20t) Franna Crane 1 1 1 98 - 102 - - OOHW requred to support main laydown area materials equipment in Zone 9

Road upgrading works Zone 3 Zone 4 Excavator w bucket (25t) 30t excavator 2 - - 103 - 108 - -

(OOHW zone 6) Zone 3 Zone 4 Tipper Tipper trucks 1 - - 103 - 111 - -

Zone 3 Zone 4 Vibratory Roller (20T Padfoot) Roller compactor 1 - - 108 5 113 HN X

Zone 3 Zone 4 Tipper Asphalt trucks 1 - - 103 - 111 - -

Zone 3 Zone 4 Vibratory Roller (20T Padfoot) Rollers 2 - - 108 5 113 HN X

Zone 3 Zone 4 Concrete Agitator Concrete trucks 4 p.h. - - 108 - 111 - -

Zone 3 Zone 4 Concrete pump Concrete pumps 1 - - 103 - 107 - -

Zone 3 Zone 4 Concrete cutting saw Wet saws 1 - - 119 5 124 HN X

Zone 3 Zone 4 Handtool - power Hand tools 1 - - 108 - 118 - -

Zone 3 Mobile crane (20t-250t) Truck mounted crane 1 - - 104 - 108 - -

Zone 6 Mobile crane (20t-250t) Truck mounted crane 1 1 1 104 - 108 - - OOHW required due to ROL

Zone 6 Excavators with hammers (10-15T) Concrete pecker / rock hammer 1 1 1 118 5 123 HN X OOHW required due to ROL

Zone 6 Truck and Dog Trucks 4 p.h. 2 p.h. 2 p.h. 106 - 111 - - OOHW required due to ROL

Zone 9 Forklift 14t forklift 1 1 1 99 - 103 - - OOHW requred to support main laydown area materials equipment in Zone 6

Zone 9 Telehander / Franna crane (20t) Franna Crane 1 1 1 98 - 102 - - OOHW requred to support main laydown area materials equipment in Zone 6

Traffic switch Zone 3.1 Zone 4.1 Zone 3 Zone 4 Zone 6 Excavator w bucket (25t) 30t excavator 1 1 1 103 - 108 - - OOHW is proposed during the traffic switch from East to West Zone 6

Zone 3.1 Zone 4.1 Zone 3 Zone 4 Zone 6 Tipper Tipper trucks 1 1 1 103 - 111 - - OOHW required to install concrete barriers for traffic switch

Zone 3.1 Zone 4.1 Zone 3 Zone 4 Zone 6 Lighting tower Lighting towers 2 2 2 99 - 102 - - OOHW is proposed during the traffic switch from East to West Zone 6

Zone 3.1 Zone 4.1 Zone 3 Zone 4 Zone 6 Mobile crane (20t-250t) Truck mounted crane 2 2 2 104 - 108 - - OOHW is proposed during the traffic switch from East to West Zone 6

Zone 3.1 Zone 4.1 Zone 3 Zone 4 Zone 6 Telehander / Franna crane (20t) Franna Crane 1 1 1 98 - 102 - - OOHW is proposed during the traffic switch from East to West Zone 6

Zone 9 Forklift 14t forklift 2 2 2 99 - 103 - - OOHW requred to support main laydown area materials equipment in Zone 9

Zone 9 Telehander / Franna crane (20t) Franna Crane 2 2 2 98 - 102 - - OOHW requred to support main laydown area materials equipment in Zone 9

Northern shaft backfill Northern shaft Truck and Dog Spoil trucks 8 p.h. - - 106 - 111 - - Up to 24 trucks per day

Northern shaft Compactor / Wacker packer Compactors 1 1 1 108 - 110 - X Within the Northern Shed. Limited use during OOHW subject to noise verification

Northern shaft Gantry Crane - electric Gantry crane 1 1 1 96 - 100 - - Gantry crane used to lower stabilised sand into the shaft compactors small excavators to move material

around in the Northern shaft. Only flash lighting OOH.

Northern shaft Excavator w bucket (5t) Small excavators 1 1 1 101 - 114 - - Loading Gantry crane inside the Northern Shed

Northern shaft shed demolition and

removal

March 2023 - April 2023 / 1 month
Zone 6

Excavator with pulver zer Excavator with pulverizer 3 - - 104 - 108 - -

Zone 6 Excavator w bucket (25t) 30t excavator 2 - - 103 - 108 - -

Zone 6 Handtool - rattle gun Rattle guns 3 - - 107 - 118 - -

Zone 6 EWP EWP 3 - - 95 - 98 - -

Zone 6 Concrete cutting saw Concrete Saw 2 - - 119 5 124 HN X

Zone 6 Dump truck Dump Truck 8 p.h. - - 106 - 111 - -

General landscaping/hardscaping Not specif ed (TBC by the client) Zone 2 Handtool - power Hand tools 3 - - 108 - 118 - -

Zone 2 Zone 4 Zone 5 Concrete cutting saw Wet saws 1 - - 119 5 124 HN X

Zone 4 EWP Scissor lift 1 - - 95 - 98 - -

Zone 4 EWP Cherry picker 1 - - 95 - 98 - -

Zone 5 Marr Diesel Tower Crane Tower crane 1 - - 115 - 122 - -

Zone 5 Handtool - power General landscaping equipment 3 - - 108 - 118 - -

Zone 5 Generator Generator 2 - - 94 - 95 - -

Station works Zone 2 Zone 3 Handtool - power Power hand tools 3 - - 108 - 118 - -

Zone 4 Concrete Agitator Concrete trucks 4 p.h. - - 108 - 111 - -

Zone 4 Concrete vibrator Concrete vibrators 2 - - 97 - 100 - -

Zone 4 Concrete Agitator Concrete agitator 2 - - 108 - 111 - -

Zone 4 Concrete pump Concrete pumps 2 - - 103 - 107 - -

Zone 4 - Finishing screed 2 - - - - - - - It is assumed that the finishing creed does not requre a motor to operate. Hence not producing any noise.

TBC by the client

Station Box EWP Scissor lift 2 2 2 95 - 98 - - Underground ins de the station

Station Box Handtool - power Hand tools 3 3 3 108 - 118 - - Underground inside the station

Northern shaft Delivery truck Vehicle movements 4 .ph. 4 .ph. 4 .ph. 106 - 111 - - Vehicle movements reversing into the Northern shaft to deliver goods into the crossover cavern

Station Box Forklift 14t forklift 2 2 1 99 - 103 - - Underground inside the station

Station Box Telehander / Franna crane (20t) Franna Crane 3 3 3 98 - 102 - - Underground inside the station

Station Box Concrete cutting saw Wet saws 1 - - 119 5 124 HN X Inside the station OOHW limited used subject to noise verification

Surface Works

Activity Work area
Plant/ Equipment

(as provided by client)
Plant/ EquipmentAspect

Station works and fitouts (including

deliveries)

October 2021 - November 2021 / 1 month

Novermber 2021 - July 2023 / 19 months

Novermber 2021 - July 2023 / 19 months

Novermber 2021 - July 2023 / 19 months

Feb 2023 - March 2023 / 1 month

High noise plant Vibration intensive plant Notes

Sound Power Level (Lw re: 1pW) in

Noise Model, dB(A)Number of plant/equipment items (operating on site)

BESIX Watpac

TM031-01 APPB

BARANGAROO SYDNEY METRO STATION

BARANGAROO
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APPENDIX D Vibration screening for cosmetic damage - 

Indicative minimum working distances 





RENZO TONIN & ASSOCIATES 30 SEPTEMBER 2022 

 

BESIX WATPAC  

TM031-01F01 BARANGAROO METRO STATION NVMP(R10) 79 
BARANGAROO METRO STATION 

NOISE AND VIBRATION MANAGEMENT PLAN (NVMP) 

 

 

APPENDIX E Monitoring program 

 



 

 

 

 

   

 

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 

BARANGAROO METRO STATION 

Construction Noise and Vibration Monitoring Plan 

6 August 2021 

BESIX Watpac 

TM031-01F01 Barangaroo Metro Station - NVMP APPE Monitoring program (r4) 





RENZO TONIN & ASSOCIATES 6 AUGUST 2021 

 

BESIX WATPAC 

TM031-01F01 BARANGAROO METRO STATION - NVMP APPE 

MONITORING PROGRAM (R4) iii 

BARANGAROO METRO STATION 

CONSTRUCTION NOISE AND VIBRATION MONITORING PLAN 

 

Contents 

1 Introduction 4 

1.1 Guidelines 4 

1.2 Noise Monitoring 5 

1.2.1 Baseline noise monitoring data 5 

1.2.2 Parameters to be monitored 6 

1.2.3 Airborne noise monitoring in the community 6 

1.2.4 Ground-borne noise monitoring 8 

1.2.5 Real-time (unattended) noise monitoring 9 

1.2.6 Calibration, QA and competency 9 

1.3 Vibration Monitoring 11 

1.3.1 Parameters to be monitored 11 

1.3.2 Vibration monitoring 11 

1.3.3 Real-time (unattended) vibration monitoring 15 

1.3.4 Heritage-listed structures 15 

1.4 Blast monitoring 15 

1.5 Continual improvement and corrective action 16 

1.6 Reporting of monitoring results 17 

APPENDIX A Barangaroo Metro Station – Indicative monitoring locations 18 

List of tables 

Table 1.1 Summary of unattended noise monitoring results 6 

List of figures 

Figure 1.1: Vibration monitoring (human comfort) flowchart 13 

Figure 1.2: Vibration monitoring (cosmetic damage to structures) flowchart 14 

 

 



RENZO TONIN & ASSOCIATES 6 AUGUST 2021 

 

BESIX WATPAC  

TM031-01F01 BARANGAROO METRO STATION - NVMP APPE 

MONITORING PROGRAM (R4) 4 

BARANGAROO METRO STATION 

CONSTRUCTION NOISE AND VIBRATION MONITORING PLAN 

 

 

1 Introduction 

The Construction Noise and Vibration Monitoring Guideline in the Sydney Metro CNVS sets out the 

requirements for: 

• Operator attended monitoring (short term) 

• Continuous, unattended monitoring (including real-time monitoring) 

This construction noise and vibration monitoring program will apply for the duration of works that pose 

a risk of exceeding set criteria. Monitoring is not required where activities to be undertaken do not pose 

risk of exceeding set criteria from the project planning approval.  

The Construction Noise and Vibration Monitoring Program results will be submitted to the EPA and 

relevant Councils, as required by PPA Condition C9. Construction will not commence until the Secretary 

has approved this monitoring plan.  

The Construction Noise Monitoring Program, as approved by the Secretary including any minor 

amendments approved by the AA will be implemented for the duration of construction and for any 

longer period set out in the monitoring program or specified by the Secretary, whichever is the greater. 

Noise and vibration monitoring will be undertaken to verify compliance with the noise and vibration 

objectives and/or the predicted levels in the relevant CNVIS’s. Real-time noise and vibration monitoring 

will be undertaken at the affected receivers as detailed in the following sections. After application of all 

reasonable and feasible mitigation measures identified in Section 6.2 of the NVMP, monitoring may still 

be above the construction noise and vibration objectives. In these instances, additional noise and 

vibration managements outlined in Section 6.6 of the NVMP may be applicable, taking into 

consideration when works are being undertaken (standard hours or OOHW) and the level of 

exceedance. 

1.1 Guidelines 

The main guidelines, specifications and policy documents relevant to monitoring include: 

• NSW Interim Construction Noise Guideline (ICNG), Department of Environment and Climate 

Change 2009 

• NSW Noise Policy for Industry (NPfI), Environment Protection Authority 2017 

• NSW Assessing Vibration – a technical guideline (AVTG), Department of Environment and 

Conservation 2006 

• Australian Standard AS/NZS 1055 Acoustics - Description and Measurement of 

Environmental Noise 

• Australian Standard AS 2659.1 1988 Guide to use sound measuring equipment 
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• Australian Standard AS/NZS 2012.1 Acoustics - Measurement of airborne noise emitted by 

earth-moving machinery and agricultural tractors - Stationary test condition - Determination 

of compliance with limits for exterior noise 

• Australian Standard AS/NZS 2107:2016 Acoustics - Recommended design sound levels and 

reverberation times for building interiors 

• Australian Standard AS 2187.2 Explosives - Storage and use - Part 2 Use of explosives 

• Australian Standard AS2436-2010 Guide to Noise Control on Construction, Maintenance and 

Demolition Sites 

• Australian Standard 2775 Mechanical Mounting of Accelerometers  

• British Standard BS 6472-2008, ‘Evaluation of human exposure to vibration in buildings (1-

80Hz) 

• British Standard 7385: Part 2-1993 'Evaluation and measurement of vibration in buildings' 

• German Standard DIN4150- 2016 Structural vibration Part 3: Effects of vibration on 

Structures, 

• ISO 3744 Acoustics - Determination of sound power levels and sound energy levels of noise 

sources using sound pressure - Engineering methods for an essentially free field over a 

reflecting plane 

• ISO 3746 Acoustics - Determination of sound power levels and sound energy levels of noise 

sources using sound pressure - Survey method using an enveloping measurement surface 

over a reflecting plane 

• ISO 6393 Earth-moving machinery - Determination of sound power level - Stationary test 

condition 

• ISO 6395 Earth-moving machinery - Determination of sound power level - Dynamic test 

conditions. 

1.2 Noise Monitoring 

1.2.1 Baseline noise monitoring data 

Baseline noise monitoring data was reported in the SMCSWCS EIS.  Ambient noise measurements were 

undertaken at four noise monitoring locations near Barangaroo worksite. A summary of the noise 

monitoring results at these locations is provided below: 
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predicted noise impacts and that the management measures that have been implemented 

are appropriate. 

• Where a change in methodology, plant or equipment is anticipated to result in a significant 

increase in construction noise impact than what has been assessed (i.e. more than 5dB). 

• To ensure that noise generated by construction will not exceed the National Standard for 

exposure to noise in the occupational environment of an eight-hour equivalent continuous 

A-weighted sound pressure level of LAeq,8h, of 85dB(A) for any employee working at a location 

near a Project worksite.  

• Where appropriate in response to a noise related complaint(s) (determined by the project 

environmental manager on a case-by- case basis following procedures outlined in the CCS). 

• As otherwise required by the CNVIS. Specific monitoring requirements will be identified in 

the relevant CNVIS as they are location and task specific.  

• As required by the Out of Hours Works (OOHW) Protocol. 

• As identified in the OOHW application. 

• Following the implementation of mitigation measures or noise attenuation as a result of 

exceedance of predicted noise levels. 

• Ongoing spot checks for noise intensive plant and equipment will be undertaken at the first 

opportunity withing the fire month of staring construction activities as well as throughout 

construction to ensure compliance with the noise levels for construction equipment assumed 

in the CNVIS or the levels established in Table 11 of the Sydney Metro City and South West 

CNVS. Spot checks would be carried out approximately every 6 months depending on the 

plant/equipment, in response to a specific noise related complaint and during noise and 

vibration assessment validation monitoring when it is possible to isolate the noise from one 

piece of plant or equipment.  

• Unattended airborne noise monitoring may also be undertaken, with a noise logger deployed 

to obtain noise results over longer periods.  

Attended and unattended noise monitoring locations may vary throughout the life of the Project. 

Monitoring locations would be determined on a case-by-case basis based on the locations 

recommended in a CNVIS, in response to complaints and on the location of the noise source to be 

monitored.  

In accordance with the ICNG the duration and amount of noise monitoring will depend on the scale of 

the construction activities and extent of expected noise impacts. Noise monitoring will cover a 

representative period of the construction activity. A representative period is the stage of a construction 

activity where all the plant and equipment operating is consistent with the full range of plant and 

equipment modelled in the noise assessment, i.e. noise monitoring is not to be undertaken when the 

key noise contributing plant and equipment are turned off.  
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Where possible, monitoring will be undertaken at the most affected noise sensitive receiver location in 

proximity to the Project’s construction activities. Noise monitoring locations will consider factors, 

including the: 

• Location of previous monitoring sites, 

• Proximity of the receiver to a Project worksite, 

• Sensitivity of the receiver to noise, 

• Background noise levels, and  

• Safety of personnel undertaking the measurements, 

• Expected duration of the impact. 

Where noise monitoring indicates that the activity, work or combination of simultaneous activities or 

works has caused or is causing noise or vibration levels higher than the predicted levels at any noise 

sensitive receiver, BESIX WATPAC must review and where possible, modify the work or activity to prevent 

any recurrence and additional mitigation measures applied. 

1.2.4 Ground-borne noise monitoring 

Attended monitoring of ground-borne construction noise levels will be undertaken as follows: 

• At the first opportunity following the commencement of works if ground-borne noise 

impacts are identified in the CNVIS, 

• Where appropriate in response to a ground-borne noise related complaint(s) (determined on 

a case-by- case basis), and  

• As otherwise required by a CNVIS or OOHW Protocol. 

Monitoring will be undertaken in the most affected habitable room of the sensitive receiver building 

and will be conducted in conjunction with vibration measurements whenever practicable. The room 

selected for noise monitoring should be well shielded from airborne noise intrusions, such as road traffic 

noise to allow the ground-borne noise to dominate over non-construction generated airborne noise. 

There may be instances where the resident does not allow access to monitor in the most suitable 

habitable room. In these instances, BESIX Watpac will endeavour to monitor at the next most suitable 

available room or location, noting this in the monitoring form. 

Given that ground-borne noise is mostly noticed during the evening or at night, noise loggers may also 

be left in place over night and picked up at a mutually agreed time with the resident. In these instances, 

noise loggers will record audio to allow for the identification construction noise contribution and the 

presence of any extraneous noise, provided privacy concerns can be overcome. Where the sensitive 

receiver will not allow the noise logger to record audio, attended noise monitoring will be offered 

instead.   
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Measurements will be carried out by an appropriately trained and competent person in the 

measurement and assessment of construction noise and vibration, who is familiar with the requirements 

of the relevant standards and procedures. 

1.2.5 Real-time (unattended) noise monitoring 

Real time (unattended) noise monitoring will be undertaken to satisfy PPA Condition C11.  A real time 

noise monitor will be deployed to manage noise impacts from ‘high risk’ activities where there is likely 

to be a high risk of annoyance from construction noise (i.e. road reinstatement works and utility works).   

Real-time noise monitor will be installed along High Street or Hickson Road. An indicative monitoring 

location is presented in APPENDIX A. The timing, duration and final location of the real-time noise 

monitoring equipment will be subject to the construction program, availability of mains power, safety 

requirements and consultation.  

Real-time noise monitoring will continue during works that pose a risk of exceeding set criteria. Where 

activities being undertaken do not pose risk of exceeding set criteria from the project planning 

approval, real-time monitoring may be ceased. A secure website is required for data storage for the 

duration of monitored construction activities. 

The monitor will be installed by an appropriately trained person in the measurement and assessment of 

construction noise and vibration, who is familiar with the requirements of the relevant standards and 

procedures. 

The real-time monitoring data will be available to the construction team, Sydney Metro, ER, AA, DPIE 

and EPA via a web-based portal.   

1.2.6 Calibration, QA and competency 

All monitoring will be undertaken by competent personnel, suitability trained and experienced in 

undertaking noise measurements. 

Noise monitoring equipment used will be at least Type 2 instruments and calibrated in accordance with 

manufacturer specifications or relevant Australian Standards. Records of equipment laboratory 

calibration will be maintained by BESIX Watpac throughout the delivery of the Project. The calibration of 

the monitoring equipment will be checked in the field before and after the noise measurement period.  

All monitoring records will be retained throughout the delivery of the Project by BEISX Watpac. Noise 

monitoring records will be completed to record: 

• Date and time of measurement, 

• Name of person undertaking the measurement, 

• Type and model number of monitoring instrumentation and calibrator, 
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• Date of last laboratory calibration in a NATA accredited facility for the monitoring 

instrumentation and calibrator, 

• Results of field calibration checks, 

• Time of day, length of measurement and any measurement time intervals, 

• Monitoring location, including a sketched map of area and/or photographs clearly identifying 

the monitoring location, 

• Measurement location details and number of measurements at each location, 

• Weather conditions during measurements, 

• Operation and activities of the noise sources under investigation, 

• Estimated contribution of the Project’s activities, 

• Construction works location, and 

• Noise due to other extraneous and environmental sources (e.g. traffic, aircraft, trains, dogs 

barking, insects). 

Noise monitoring will be undertaken and recorded in accordance with the relevant noise measurement 

requirements in the reference standards and documents in Section 1.1. 

All outdoor noise measurements will be undertaken with a windscreen over the microphone and 

measurements of noise will be disregarded when rain or wind affects the measured noise levels as 

described in the AS 1055.. Where high background noise levels obscure construction noise contribution 

during attended noise measurements, operators will either:  

• Measure closer to the source and calculate back to the required position, or  

• Measure with the source noise off and then on (where possible) and calculate the difference 

or use the ‘pause and cut’ feature on the sound level meter to try to exclude as much of the 

extraneous noise as possible.  

Where possible, outdoor noise monitoring is to be carried out at least 3.5 m from any reflective surface 

other than the ground. The preferred microphone/measurement height is 1.2-1.5 m above the ground 

level. 

Measurements taken inside buildings should be at least one metre from walls or other reflective surface, 

and about 1.5 metres from windows, where such instrument siting is possible. The preferred 

microphone/measurement height is 1.2-1.5 m above the floor level. 
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1.3 Vibration Monitoring 

1.3.1 Parameters to be monitored 

The following noise parameters are required to be measured when assessing construction noise levels: 

• Peak Particle Velocity (ppv) in mm/s to assess compliance with the relevant cosmetic damage 

criteria; 

• Root-Mean-Square acceleration (a) in m/s2 to estimate the Vibration Dose Value (eVDV) and 

determine compliance with relevant human annoyance management levels.  

All short term attended vibration monitoring will be recorded over a representative sampling interval 

where the worst-case vibration levels can be captured. Where unattended vibration monitoring is 

proposed, monitoring will be undertaken continuously whilst the vibrating plant is operational to 

capture the worst-case vibration impacting on the structure. 

1.3.2 Vibration monitoring 

Attended vibration monitoring is to be undertaken as follows: 

• To confirm/identify the site-specific minimum working distances to prevent cosmetic damage 

or damage to sensitive equipment or buried pipework.  

• at the commencement of vibration intensive activities on site that have been identified in a 

CNVIS as likely to exceed the vibration screening criteria. 

• at the commencement of vibration generating activities that have the potential to impact on 

heritage items. 

• where vibration sensitive locations are found to fall within the recommended minimum 

working distances established for vibration intensive plant. 

• Where appropriate in response to a vibration related complaint(s) (determined on a case-by- 

case basis). 

• As otherwise required by a CNVIS (note that specific monitoring requirements will be 

identified in the relevant CNVIS and not prescribed in this Program), OOHW Protocol. 

Vibration monitoring will be undertaken in accordance with the relevant vibration measurement 

requirements in the reference standards and documents in Section 1.1. 

Where human comfort is a concern, vibration monitoring would be undertaken as outlined in Figure 1.1. 

Vibration monitoring results would be assessed and reported against the values set out in Tables 2.2 

and 2.4 of the EPA’s Assessing Vibration – a technical guideline.  
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Where property damage is a concern, vibration monitoring would be undertaken as outlined in Figure 

1.2. Vibration monitoring results will be assessed and reported against the British Standard 7385 and 

German Standard DIN 4150. The approach that will be adopted for the Project to assess and manage 

potential vibration impact, including on heritage structures is outlined in Section 4.6 of the NVMP. 

The following notes of importance are included: 

• Vibration monitoring equipment shall be placed outside at the footings or foundations of the 

building of interest, closest to the vibrating plant, where access is permitted.  

• The surface should be solid and rigid to best represent the vibration entering the structure of 

the building under investigation. 

• The vibration sensor or transducer shall not be mounted on loose tiles, loose gravel or other 

resilient surfaces. 

• The vibration sensor or transducer shall be directly mounted to the vibrating surface using 

either bees wax or a magnetic mounting plate onto a steel washer, plate or bracket which 

shall be either fastened or glued to the surface of interest. 

• Where a suitable mounting surface is unavailable, then a metal stake of at least 300mm in 

length shall be driven into solid ground adjacent to the building of interest and the vibration 

sensor or transducer shall be mounted on that. 

Where attended vibration monitoring is not feasible, due to extended periods of vibration intensive 

works, an unattended vibration monitoring system will be installed where initial monitoring to establish 

site specific minimum working distances is insufficient to ensure vibration criteria are met, due to 

changing plant or unknown/unstable ground conditions. Unattended monitors will warn plant operators 

(e.g. SMS, etc.) that vibration is approaching levels where there is potential for cosmetic damage to 

buildings and structures. 

Where unattended vibration monitors are left in place on a private property they will be picked up at a 

mutually agreed time with the resident. 

In accordance with PPA Condition E29, owners of properties at risk of exceeding the screening criteria 

for cosmetic damage (if any) will be notified before construction that generates vibration commences in 

the vicinity of those properties. A building condition survey will be prepared prior to construction for all 

properties identified at risk of damage and a follow-up survey will be offered within three months of the 

completion of works in accordance with PPA Conditions E59 and E60.   
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1.3.3 Real-time (unattended) vibration monitoring 

Real time (unattended) vibration monitoring will be undertaken to satisfy PPA Condition C11.  A real 

time vibration monitor will be deployed to manage vibration impacts from ‘high risk’ activities, where 

there is an increased risk of annoyance (or potential building damage) from construction vibration.   

Real time vibration monitors will be installed when works are proposed to occur within minimum 

working distances established for cosmetic damage. The final timing, duration and location of the real-

time vibration monitoring equipment will be subject to the construction program, availability of mains 

power, safety requirements and consultation. Real-time vibration monitoring will continue during works 

that pose a risk of exceeding set criteria. Where activities being undertaken do not pose risk of 

exceeding set criteria from the project planning approval, real-time monitoring may be ceased. An 

indicative monitoring location is presented in APPENDIX A. 

The monitor will be installed by an appropriately trained person in the measurement and assessment of 

construction noise and vibration, who is familiar with the requirements of the relevant standards and 

procedures. 

The real-time monitoring data will be available to Sydney Metro, ER, AA, DPIE and EPA via a web-based 

portal.   

1.3.4 Heritage-listed structures 

BESIX WATPAC will seek the advice of a Heritage Engineer on methods and locations for installing 

equipment used for vibration, movement and noise monitoring of heritage-listed structures.  Heritage 

structures near the works are identified in Section 3.2.2 of the NVMP. The location and activity specific 

CNVIS prepared for the Project will identify which nearby heritage items at risk of impact from vibration 

intensive activities.  

In accordance with PPA E30, BESIX Watpac will conduct vibration testing before and during vibration 

generating activities that have the potential to impact on heritage items, as identified in the CNVIS, to 

identify minimum working distances to prevent as far as practicable cosmetic damage. Should vibration 

testing and monitoring show that the preferred values for vibration are likely to be exceeded, BESIX 

Watpac will follow the process in Figure 1.2. 

1.4 Blast monitoring 

Blasting will not be adopted for the Project, therefore blast vibration and air-overpressure monitoring is 

not required.  
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1.5 Continual improvement and corrective action 

Monitored noise and vibration levels will be analysed against the predictions made in the relevant 

CNVIS. Where monitored construction noise levels are found to be above modelling predictions or 

vibration criteria are exceeded, the following actions will be undertaken: 

• Cease the noise and/or vibration generating activity which causes the exceeded predictions, 

• Confirm the monitored levels are not being impacted by other noise or vibration sources, 

• Confirm if the exceedance is due to an uncharacteristically loud piece of equipment, 

• Identify if the equipment can be swapped out for another piece of equipment or alternative 

equipment or plant, 

• Confirm if the exceedance is due to an uncharacteristically vibratory piece of equipment and 

if an alternative, less vibration generating mode of operation can be used, 

• Confirm that the modelling reflects the actual activity being undertaken, 

• Implement other feasible and reasonable measures which may include reducing plant size, 

modifying time of works, changing operational settings (such as turning off the vibratory 

function of the machine), and utilising alternative construction methodology or a 

combination of these, 

• Review work practices to ensure compliance with the relevant guidelines, 

• Review and revision where appropriate of previously applied adaptation mitigation measure, 

• Ensure that the learnings from the above are fed back into the noise and vibration 

assessment process, 

• Continue work where impacts can be reduced,  

• Where no alternative construction method is available and an exceedance of vibration 

objectives is still measured, site specific mitigation measures should be identified on a case-

by-case basis. In this case, a site and activity specific management strategy for the vibration 

intensive works should be established so that the risk of building/structure damage can be 

minimised. 

• Communicate lessons learnt to relevant personnel. 

BESIX Watpac will review the work or activity or combination of simultaneous works or activities and 

where possible, modify the work or activity to prevent any recurrence. Lessons learnt will be 

communicated to relevant personnel in toolbox talks.  
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1.6 Reporting of monitoring results 

The results of noise and vibration monitoring shall be documented every 6 months in a noise and 

vibration monitoring report and submitted to the Secretary for information.  

PPA Condition 16 includes the following requirements: 

The results of the Construction Monitoring Programs must be submitted to the Secretary for 

information, and relevant regulatory agencies, for information in the form of a Construction 

Monitoring Report at the frequency identified in the relevant Construction Monitoring Program. 
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