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1. Introduction 

1.1. Context 
This Construction Noise and Vibration Monitoring Program (the Program) has been prepared for 
the Design and Construction of the M6 Stage 1 (the Project). The Program forms Appendix A of 
the Noise and Vibration Management CEMP Sub-plan (CNVMP) and has been prepared to 
address the requirements of the Minister’s Conditions of Approval (CoA), the Environmental 
Management Measures (EMMs) listed in the M6 Stage 1 Environmental Impact Statement (EIS) 
and all applicable legislation. 

1.2. Scope 
The scope of this Program is to define how the CPB Contractors, Ghella, UGL Engineering (CGU) 
joint venture intends to monitor potential noise and vibration impacts during construction of the 
Project. Operational monitoring measures do not fall within the scope of the construction phase 
and therefore are not included in this Program. 

This monitoring Program will apply for the duration of the Project’s construction works, unless a 
longer period is specified by the Secretary of the Department of Planning, Industry and 
Environment (DPIE).  
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3. Noise and vibration monitoring 

3.1. Relevant standards and guidelines 
The main guidelines, specifications and policy documents relevant to this noise and vibration 
monitoring Program include: 

 NSW Interim Construction Noise Guideline, Department of Environment and Climate 
Change 2009; 

 NSW Industrial Noise Policy, Environment Protection Authority 2000; 

 NSW Noise Policy for Industry, Environment Protection Authority 2017; 

 NSW Assessing Vibration – a technical guideline (AVTG), Department of Environment and 
Conservation 2006; 

 Roads and Maritime Construction Noise and Vibration Guideline (Roads and Maritime 
2016); 

 Australian Standard 1055 Acoustics – Description and Measurement of Environmental 
Noise; 

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

 Australian Standard AS2436-2010 Guide to noise and vibration control on construction, 
demolition and maintenance sites Australian Standard 2659.1 – 1998 Guide to the use of 
sound measuring equipment – portable sound level meters; 

 Australian Standard 2659.1 – 1998 Guide to the use of sound measuring equipment – 
portable sound level meters; 

 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 DIN4150-3:2016 Vibration in buildings – Part 3: Effects on structures; 

 International Standard IEC 61672.1 Electroacoustic – Sound Level Meters – Specifications; 

 International Standard IEC 60942 'Electroacoustics - Sound calibrators; 

 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 
conditions; 

 ISO 6395 Earth-moving machinery - Determination of sound power level - Dynamic test 
conditions; and 

 NATA General Accreditation Guidance - General Equipment - Calibration and Checks, 
General Equipment Table 2018. 
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3.2. Existing environment (baseline monitoring) 
As part of the EIS process, baseline noise monitoring was conducted within the following three 
noise monitoring periods: 

 June 2015 (as part of the New M5 Motorway project); 
 November/December 2017; and 
 February 2018. 

The monitoring locations were representative of receivers that would likely be most affected by the 
construction and operation of the Project. The EIS noted that key noise sources in the study area 
include transport infrastructure, including the M5 East Motorway, the arterial road network, Sydney 
Airport and freight and passenger railway lines.  

For further information regarding baseline noise monitoring refer to Section 4.2 of the CNVMP and 
Section 3 of the EIS Appendix G Noise and Vibration Technical Report. 

A review was undertaken on the data from June 2015 (as part of the M8 Motorway project) as the 
data is more than 5 years old. The data is considered representative of the existing acoustic 
environment in Arncliffe. Furthermore, monitoring during COVID 19 restrictions in Sydney may 
result in non-typical background noise levels. No additional baseline monitoring is anticipated, 
however, if required, it will be undertaken in accordance with the relevant guidance and the 
CNVMP will be updated as necessary and issued to DPIE for approval. 

3.3. Sensitive receptors 
A land use survey in areas where works could impact on sensitive receivers is included in 
Appendix B of the CNVMP. The land use survey identified the existing land use and development 
within and around the Project contains a mix of residential, educational, commercial, industrial and 
open space uses. 

To facilitate the assessment of noise impacts from the Project, receivers along the Project 
alignment have been divided into Noise Catchment Areas (NCAs). NCAs group individual sensitive 
receivers by common traits such as existing noise environment and location in relation to the 
Project. An overview of the NCA’s featured in Figure 1 below.  

The NCAs and Land Use Survey are described and presented in more detail in Section 4.1 and 
nine detailed maps are featured in Appendix B of the CNVMP.
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Plant/ equipment noise checks 

Plant/ equipment noise checks are required for noise intensive plant and equipment to ensure 
compliance with the noise levels for construction equipment assumed in the CNVIS (see Appendix 
C, Table C1 of the relevant CNVIS) or the levels established in Table F.1 of the CNVG. Spot 
checks would be carried out as required on a case-by-case basis, such as in response to a 
plant/equipment 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. 

Ongoing spot checks for noise intensive plant and equipment should typically be carried out at a 
distance of 7 metres from the plant. The measurements should be undertaken at least 3.5m from 
any reflecting structure other than the ground. The preferred measurement height is 1.2-1.5m 
above the ground. Where the noise monitors are placed within 3.5 metres of building facades, 
walls or cliffs, then a reflection correction of up to -2.5dB(A) shall be applied to remove the effect of 
increased noise due to sound reflections from such structures. 

Further guidance for noise monitoring of specific plant items can be obtained from ISO 3744, ISO 
3746, ISO 6393 and ISO 6395, referenced in Section 3.1. 

Ground-borne noise monitoring 

Ground-borne noise monitoring locations would be determined on a case-by-case basis in a 
CNVIS, via the Project’s noise and vibration management tool (Gatewave, see CNVMP Section 
7.3) or in response to complaints. The 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, CGU will endeavour to monitor at the next most suitable 
available room or location, noting this in the monitoring form. 
 

3.4.4. Monitoring frequency and method 
All environmental noise monitoring equipment used must be at least Type 2 instruments as 
described in AS IEC 61672.1 ‘Electroacoustic - Sound Level Meters - Specifications’. Noise 
measurement will be taken with the following meter settings: 

 Time Constant: Fast (i.e. 125 milliseconds) 
 Frequency Weightings: A-weighting 
 The minimum range of noise metrics to be recorded are the following A-weighted noise levels:  

 For attended noise monitoring outlined in Section 3.4.2, L90, Leq, and Lmax 
 For noise monitoring outlined in Section 3.4.3, L90, Leq, L10, L1 and Lmax. 

Meteorological conditions such as wind velocity, wind direction and rainfall shall also be either 
monitored on site or recorded from the nearest weather station to the project site, during the noise 
monitoring period. Measurements of noise should be disregarded when rain or wind affects the 
measured noise levels as described in the AS 1055. 

Monitoring frequency and methods are outlined in Table 4.  
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Building damage vibration monitoring 

Attended or unattended vibration monitoring locations may vary throughout the life of the Project. 
Locations would be determined on a case-by-case basis in a CNVIS, via the Project’s predictive 
noise and vibration management tool (Gatewave, see CNVMP Section 7.3) or in response to 
complaints. The identification of a suitable vibration monitoring location will consider the following: 

 vibration monitoring equipment shall be placed outside at the footings or foundations of the 
building of interest closest to the vibrating plant; 

 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 
adhesive, double sided tape or a magnetic mounting plate onto a steel washer, plate or bracket 
which shall be either fastened or glued to the surface of interest; and 

 where a suitable mounting surface is unavailable, then a metal ground spike shall be driven 
into solid ground adjacent to the building of interest, and the vibration sensor or transducer 
shall be mounted on that. 

Plant/ equipment vibration monitoring  

Attended vibration monitoring to confirm the site specific minimum working distances for vibration 
intensive plant/ equipment would be determined on a case-by-case basis in a CNVIS, via the 
Project’s noise and vibration management tool (Gatewave, see CNVMP Section 7.3). Items to 
consider in the identification of a suitable vibration monitoring location are noted above. 

Human exposure vibration monitoring  

Attended vibration monitoring to confirm human exposure to vibration would be determined on a 
case-by-case basis in a CNVIS, via the Project’s noise and vibration management tool (Gatewave, 
see CNVMP Section 7.3) or in response to complaints. The monitoring will be undertaken in the 
most affected habitable room of the sensitive receiver building and will be conducted in conjunction 
with ground-borne noise measurements where applicable. The room selected for vibration 
monitoring should be well shielded from extraneous vibration intrusions, such as heavy vehicle 
road traffic, condenser units or pumps. 

There may be instances where the resident does not allow access to monitor in the most suitable 
habitable room. In these instances, CGU will endeavour to monitor at the next most suitable 
available room or location, noting this in the monitoring form. 

3.5.4. Monitoring frequency and method 
The minimum range of vibration metrics to be recorded is the following:  

 Root-Mean-Square acceleration (RMS);  
 Peak Particle Velocity (PPV) or 
 Vibration Dose Values (VDVs) (for human exposure to vibration). 

Monitoring frequency and methods are outlined in Table 7.  
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Figure 2: CGU M6 Stage 1 Project vibration monitoring (cosmetic damage to structures) flow chart 
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Human exposure vibration monitoring  

Where human comfort is a concern, vibration monitoring would be undertaken as outlined in Figure 
3. 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, as presented in the 
CNVMP (Section 5.5.1). 

 

Figure 3: CGU M6 Stage 1 Project vibration monitoring (human exposure) flow chart 
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3.6. Calibration, quality assurance and documentation 
Attended 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 CGU 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 vibration instruments will be calibrated in accordance with manufacturers specifications or 
relevant Australian Standards. Records of monitoring equipment calibration will be maintained by 
CGU throughout the delivery of the Project. 

All monitoring records will be retained throughout CGU’s delivery of the Project. Monitoring records 
will record: 

 Date and time of measurements; 
 Name of person(s) undertaking the measurements; 
 Qualifications and/or competency/suitability of the person carrying out the monitoring; 
 Weather conditions during measurements; 
 Type and model number of monitoring equipment; 
 Calibration dates of monitoring equipment; 
 Time of day, length of measurement and measurement time intervals; 
 Monitoring location details including:  

 a sketched map showing the monitoring location, the location of noise/vibration generating 
items (construction activities and other environmental noise sources), the location and type of 
mitigation measures, the location of other acoustically relevant items (e.g. walls/barriers); and  
 photographs clearly identifying the monitoring location; 

 Number of measurements at each location; 
 Construction activities under investigation, including load conditions of plant; and  
 Possible extraneous noise (e.g. road traffic, aircraft, insects) or vibration influences from other 

sources (e.g. domestic vibrations, other mechanical plant, traffic etc.) 
 For noise, the following additional items should be recorded: 

 results of field calibration checks;  
 microphone height; 
 presence (or otherwise) of reflecting surfaces (such as walls), the distance from them in 
addition to any corrections made for the presence of reflecting surfaces; 
 Measured noise levels including the minimum descriptors required in Section 3.4.4; 
 Estimated noise level from construction activities only; 
 Presence of identified annoying characteristics and if a correction has been made to the 
measured noise levels; 
 Estimated noise levels from environmental noise sources other than construction; and 
 Mitigation measures in place at the time of the measurement and observations on their 
potential effectiveness. 
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4. Compliance management 

4.1. Roles, responsibility and training 
The CGU Project Team’s organisational structure and overall roles and responsibilities are outlined 
in Section 3.4 of the CEMP. Specific responsibilities for the implementation of environmental 
controls for construction noise and vibration are detailed in the CNVMP. 

All noise and vibration monitoring 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, detailed in the CNVMP. Training 
will be undertaken by the Project Noise and Vibration consultant.  

All employees, contractors and utility staff working on site will undergo site induction. Further 
details regarding staff induction and training are outlined in Section 3.6 of the CEMP. 

4.2. Monitoring and inspection 
This Program details the monitoring requirements for noise and vibration. In accordance with 
Section 3.4 of the CEMP, CGU Environmental and Sustainability Manager will be responsible for 
ensuring monitoring activities are undertaken. Additional requirements and responsibilities in 
relation to inspections are documented in Section 3.9.2 of the CEMP. 

4.3. Data analysis and management response 
Results obtained as per the construction monitoring Program will be compared against the noise 
goals listed in Section 3.4.5 and Section 3.5.5. If an exceedance is observed a review will be 
initiated to determine the significance of the exceedance(s) and possible causes.  

The review will assess: 

 Activities occurring during the exceedance compared to CNVIS;  
 Effectiveness of noise and vibration management and mitigation measures in place (Table 20 

of the CNVMP);  
 Effectiveness of specific mitigation and management measures identified in the relevant 

CNVIS; and 
 Other aspects that may have influenced the measurement result (e.g. meteorological 

conditions, extraneous noise/ vibration source).   

If the exceedance is determined to be attributable to Project works, the event will be treated as an 
environmental incident and managed in accordance with the requirements of the CEMP (section 
3.8 and Appendix A7). Corrective and preventative actions will be identified and implemented as 
part of that process. 

4.4. Compliance and Auditing  
Compliance monitoring and Auditing (both internal and external) will be undertaken to assess the 
effectiveness of environmental controls, compliance with this Program, CoA, and other relevant 
approvals, licenses and guidelines. Compliance and auditing requirements are detailed in Section 
3.9.3 of the CEMP. 

4.5. Reporting 
During construction, noise and vibration monitoring data will be collected, tabulated and assessed 
against the criterion identified in Table 5. A Noise and Vibration Monitoring Report will be submitted 
to DPIE and EPA within 60 days of the end of the reporting period unless otherwise agreed with 
DPIE and will be made publicly available. 
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5. Review and improvement 

5.1. Continual improvement 
Monitoring data will be reviewed throughout the construction for continual improvement. 

Continual improvement of this Program will be achieved by the ongoing evaluation of 
environmental management performance against environmental policies, objectives and targets 
and Project performance outcomes of the EIS for the purpose of identifying opportunities for 
improvement. 

The continual improvement process will be undertaken in accordance with Section 3.2 of the 
CEMP and the intention of this process is 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 Program 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; and  
 Make comparisons with objectives and targets. 
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 Map of Fixed Monitoring Stations 
 

 














