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1 INTRODUCTION 
The Sydney Intermodal Terminal Alliance (SIMTA) received approval for the construction and 
operation of Stage 1 of the Moorebank Precinct East (MPE) Project, including the rail link (Package 1) 
and Intermodal Terminal Facility (Package 2) on 12 December 2016 (SSD 6766). The construction 
and operation of the MPE Stage 1 Project was subject to an appeal in September 2017 (Appeal 
Number 2017/00081889). The approval was upheld and the revised Conditions of Consent (CoC) 
were released on 13 March 2018.  

This Construction Noise and Vibration Management Plan (CNVMP) has been developed to manage 
impacts to the existing acoustical environment during the construction of Package 2 of the MPE Stage 
1 Project (hereafter referred to as the Project). 

Within this plan, a strategy has been established to demonstrate the contractor’s approach to the 
management of the noise and vibration. The CNVMP also accounts for requirements of the MPE 
Stage 1 Project Environmental Impact Statement (EIS) [Appendix N - SIMTA Intermodal Terminal 
Facility- Stage 1 - Noise and Vibration Impact Assessment and Appendix H - SIMTA Intermodal 
Terminal Facility- Stage 1 – Response to Submissions – Noise and Vibration Addendum]. 

This CNVMP addresses the relevant requirements of the Project Approvals, including the EIS, 
Submissions Report and Minister’s Conditions of Consent (CoC), and all applicable guidelines and 
standards specific to the management of noise and vibration during construction of the Project. 

1.1 Background and Scope 
The MPE Project site is located approximately 27 kilometres (km) south-west of the Sydney Central 
Business District (CBD) and approximately 26 km west of Port Botany and includes the former 
Defence National Storage and Distribution Centre (DNSDC) site.  

The MPE Project involves the development of an intermodal facility, including warehouse and 
distribution facilities, freight village (ancillary site and operational services), stormwater, landscaping, 
servicing and associated works on the eastern side of Moorebank Avenue, Moorebank. It is to be 
developed in three key stages:  

 Stage 1 - Construction of the Intermodal Terminal Facility (IMT) and Rail link  
 Stage 2 - Construction of warehouse and Distribution Facilities  
 Stage 3 - Extension of the IMT and completion of Warehouse and Distribution Facilities.  

Stage 1 of the MPE Project comprises, and would be constructed across, two packages: 

 Package 1: The Rail Link (not included within this CNVMP) includes a connection to the IMT 
facility, and traverses across Moorebank Avenue, Anzac Creek and Georges River prior to 
connecting to the Southern Sydney Freight Line (SSFL).  

 Package 2 (Figure 1): The IMT Facility (subject of this CNVMP) includes the following key 
components: 

– Truck processing, holding and loading areas - entrance and exit from Moorebank Avenue 

– Rail loading and container storage areas – installation of four rail sidings with adjacent 
container storage area serviced by manual handling equipment initially and overhead gantry 
cranes progressively  

– Administration facility and associated car parking- light vehicle access from Moorebank Avenue 

 Removal of the Disused Rail Spur (DURS) and rehabilitation of the land containing the DURS as 
required by CoC C23B of the MPE Stage 1 Consent (as amended by the court decision on 13 
March 2018). 

The layout of the IMT facility generally comprises operational areas, an administration area, rail 
sidings, utilities and drainage infrastructure, landscaping and signage. The operational areas of the 
IMT facility consist of the primary and secondary container loading / unloading areas and container 
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storage areas, and the truck holding area. Within these areas containers would be stacked up to five 
high. 

1.1.1 Removal of Disused Rail Spur 

As a result of the NSW Land and Environment Court Order of 13 March 2018, the MPE Stage 1 
Consent was amended to include the removal of the DURS as CoC 23B.The DURS removal works 
involve the removal of the DURS and associated infrastructure, followed by the remediation and 
rehabilitation of the DURS footprint. Remediation of the site will be covered by the existing “Boot 
Land” Environmental Management Plan (EMP) prepared by GHD and dated May 2016. This EMP 
includes procedures for managing unexpected finds, water and sediment monitoring, reporting and 
record keeping. 
 
Management measures in this CNVMP are considered appropriate to manage the DURS construction 
activities. 

1.1.2 Environmental Planning and Approval 

The MPE Stage 1 Project has been assessed by the Department of Planning and Environment 
(DP&E) under Division 4.7 (Division 4.1 prior to March 2018) of the Environmental Planning and 
Assessment Act 1979 (EP&A Act) as State Significant Development (SSD). The Planning 
Assessment Commission (PAC) granted Approval for the MPE Stage 1 Project on 12 December 2016 
and is subject to the Minister’s Conditions of Consent (CoC, 18 December 2016 (ref SSD-6766)). The 
MPE Stage 1 Project, its impacts, consultation and mitigation were documented in the following 
documents relevant to construction noise and vibration: 

 State Significant Development Application SSD 6766 (as amended in the Land and Environment 
Court 13 March 2018); 

 SIMTA Intermodal Terminal Facility- Stage 1 – Environmental Impact Statement, prepared by 
Hyder Consulting Pty Ltd, dated May 2014 (EIS). 

 SIMTA Intermodal Terminal Facility- Stage 1 - Noise and Vibration Impact Assessment, prepared 
by Wilkinson Murray on behalf of Hyder Consulting Pty Ltd, dated May 2015 (NVIA). 

 SIMTA Intermodal Terminal Facility- Stage 1 – Response to Submissions – Noise and Vibration 
Addendum, prepared by Wilkinson Murray on behalf of Hyder Consulting Pty Ltd, dated 
September 2015. 

Table 1 to Table 6 to demonstrate how the CNVMP complies against the requirements of the relevant 
Project Approval for the works.   
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2 ENVIRONMENTAL OBLIGATIONS 

2.1 Legislation 
In NSW, noise pollution is typically regulated through the Protection of the Environment Operations 
Act 1997 (POEO Act) as the key piece of environment protection legislation.  Noise pollution is 
defined under the POEO Act as: 

‘the emission of offensive noise, which means noise that by reason of its level, nature, character or 
quality, or the time at which it is made, or any other circumstances, is harmful (or is likely to be 
harmful) to or interferes unreasonably (or is likely to interfere unreasonably) with the comfort or 
repose of a person outside the premises from which the noise is emitted’. 

Under the POEO Act, the ‘POEO (Noise Control) Regulation 2008’ addresses common noisy 
activities that occur in residential situations; it limits the time of day that noisy articles (such as lawn 
mowers, stereos and leaf blowers) are permitted to be heard in neighbouring residences, however it 
does not specify noise limits and an applicable approach for the assessment of construction noise. 

Various construction noise and vibration assessment guidelines (and policy) are endorsed by NSW 
regulators and provide a framework and methodology for deriving acceptable levels and standard 
methods for assessing, managing and measuring construction noise and vibration impacts with due 
regard to the POEO Act.  For the CNVMP the applicable policy and guidelines are presented in 
Section 2.2 below. 

2.1.1 Environmental Protection Licence 

An EPL (No. 21054) was issued by the EPA for the Moorebank Precinct on 4 June 2018. A variation 
to the license was issued on 18 April 2019 to capture cut and fill earthworks occurring on the MPE 
Stage 2 Project Site and additional considerations observed during a site inspection on the 23 
November 2018.  

The licence applies to the Moorebank Precinct (excluding the MPE Stage 1 Rail Access Land 
Package (RALP) which has a separate EPL licence (No. 20966) and authorises > 100,000 – 500,000 
tonnes crushing, grinding or separating processing capacity per annum and > 500,000 – 2,000,000 
tonnes extraction, processing or storage capacity per annum. The licence applies to all other activities 
carried on at the premises, including road construction, bulk earthworks ‘cut and fill’ and importing fill. 

Specific requirements for EPL 21054 are addressed in Table 5 and Section 4.2 of the CEMP. 

2.2 Policy and Guidelines  
The CNVMP has been prepared with due regard to and in accordance with the NSW Department of 
Environment and Climate Change – NSW Interim Construction Noise Guideline (ICNG), July 2009.  
The ICNG is the key guideline relating to construction noise and vibration in NSW. 

The CNVMP has also considered and applied the following additional policy, guidelines and 
standards as relevant: 

 NSW Environment Protection Authority – NSW Environmental Noise Management – Industrial 
Noise Policy (INP), January 2000 and relevant application notes; 

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

 NSW Government – Transport for NSW (TfNSW) Construction Noise Strategy (CNS), April 2013; 
 Standards Australia AS 2436–2010™ (AS2436) – Guide to Noise and Vibration Control on 

Construction, Demolition and Maintenance Sites; 
 Standards Australia AS1055–1997™ (AS1055) – Description and Measurement of Environmental 

Noise; 
 Standards Australia AS IEC 61672.1–2004™ (AS61672) – Electro Acoustics - Sound Level 

Meters Specifications Monitoring or Standards Australia AS1259.2-1990™ (AS1259) – Acoustics 
– Sound Level Meters – Integrating/Averaging as appropriate to the device; 
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 Standards Australia AS/IEC 60942:2004/IEC 60942:2003 (IEC60942) – Australian Standard™ – 
Electroacoustic – Sound Calibrators; 

 German Institute for Standardisation – DIN 4150 (1999-02) Part 3 (DIN4150:3) – Structural 
Vibration - Effects of Vibration on Structures; 

 British Standard BS7385: Part 2-1993 (BS 7385) - Evaluation and Measurement for Vibration in 
Buildings — Part 2 – Guide to Damage Levels from Ground-borne Vibration, dated 1993; and 

 NSW Department of Environment and Conservation – NSW Environmental Noise Management – 
Assessing Vibration: a Technical Guideline (the NSW Vibration Guideline), February 2006. 
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Figure 2 Noise catchment areas and noise monitoring locations  
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Vibration refers to the oscillating movement of any object.  The effects of vibration from construction 
works can be separated into two categories: 

4. Human exposure – disturbance to building occupants: vibration in which the occupants or users of 
the building are inconvenienced or possibly disturbed 

5. Building structure – vibration in which the integrity of the building or structure itself may be affected 

Each of these effects can be assessed as follows: 

 Human comfort – utilising the NSW Vibration Guidelines Assessing Vibration: A Technical Guide 
(DECC 2006) 

 Structural Damage – application of the German Standard DIN4150:3  

To meet the requirements of the CNS, BS7385 is also considered in this CNVMP to provide guidance 
for potential cosmetic damage issues.  Each of the three relevant guidelines and standards are technical 
in nature but ultimately present fixed values that may apply to either human or building receptors. 

The NSW Vibration Guidelines, DIN4150:3 and BS7385 criteria vary depending on the receptor type, 
the time of day and the potential sensitivity of the receptor being considered.  They are each considered 
and adopted in the CNVMP to establish the applicable management levels for vibration that will apply 
to the Project works and activity. 

4.2.1 Human Comfort 

The NSW Vibration Guideline provides guidance for assessing human exposure to vibration. The 
publication is based on British Standard BS 6472:1992. 

It presents criteria for three types of vibration: 

 Impulsive- up to three instances of sudden impact per monitoring period (Table 13) 
 Continuous - from uninterrupted sources (Table 14) 
 Intermittent - such as from drilling, compacting or activities that would result in continuous 

vibration if operated continuously (Table 15) 

Construction work is generally considered as an intermittent source of vibration however all potentially 
relevant criteria are presented in this CNVMP to ensure that emissions are assessed and managed 
accordingly. 

Table 13 sets out PPV (mm/s) values for impulsive vibration and Table 14 sets out PPV values for 
continuous vibration.  Table 15 sets out VDV (m/s1.75) values for intermittent vibration. 

In each case daytime means between 7:00am and 10:00pm and night time means 10:00pm to 
7:00am, Monday to Sunday inclusive. 
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Criteria Selection based on Potential Impacts 

During the works, impacts from vibration will be considered both in terms of the effects on building 
occupants (human comfort) and the effects on the building structures (structural/cosmetic damage). 

The applicable criteria will be evaluated, selected and applied based on the receptor type and 
potential impacts: 

 Human comfort criteria will be applied on a case by case basis, where necessary (i.e. if impacts 
have the potential to occur) and where appropriate to the vibration type being generated by the 
activity under assessment.  The vibration type (impulsive, continuous or intermittent) and 
application of the relevant criteria will be evaluated and selected by a suitably experienced person 
or in consultation with a qualified technical specialist; and 

 Structural damage criteria will be applied on a case by case basis, where necessary (i.e. if 
impacts have the potential to occur) and where appropriate to the structure under assessment.  
The structure type and application of the relevant criteria will be evaluated and selected by a 
suitably experienced person or in consultation with a qualified technical specialist.  In general the 
DIN4150:3 “Line 1” criteria will apply to commercial buildings, the “Line 2” criteria will apply to 
residential buildings and the “Line 3” criteria will apply to heritage structures, or other structures 
that, because of their particular sensitivity to vibration, cannot be classified under either “Line 1” or 
“Line 2” classifications. 

5.2.3 Impacts to Heritage Structures 

Retained heritage structures exist on the MPE Stage 2 site; these will not be impacted on by the 
Project (refer to Section 5.2.2, figure 6 and the NVIA).  Impacts to heritage structures are not 
expected, such that detailed options for any alteration of construction methodology will be evaluated 
and implemented on a case-by-case basis and if specific circumstances arise that deem it necessary.  
If vibratory activities are deemed to occur in the vicinity of a heritage structure, works will be planned 
accordingly, with regard to the safe work distances presented in Table 25 and vibratory monitoring will 
be undertaken to ensure levels are within those specified in Table 16 and Figure 6. 

The sensitivity of a heritage structure can vary and the applicable DIN 4150-3 limits (refer commercial, 
residential or sensitive structures in Table 16 and Figure 6) will be established when planning the 
works and evaluating potential impacts.  The sensitive structures criteria may not apply to all heritage 
structures. 

The monitoring is designed to prevent damage to any heritage items and includes procedures for 
identifying minimum working distances. Monitoring procedures are described Section 8.1.5 of this 
CNVMP. 
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Figure 4 Project Access Point, Compound, and Stockpile Locations 
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Figure 5 Project Construction Phases 
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Figure 6 Location of Heritage Structures 
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directly adjacent (to the west) of the MPE Stage 1 site. Other key features include services and buried 
pipework located running parallel to Moorebank Avenue (along the eastern boundary of the MPE 
Stage 1 site and the East Hills Railway Line, which is located approximately 600 m to the south of the 
MPE Stage 1 site.  

Monitoring of future HEIC works will be undertaken in accordance with methodology outlined in 
Section 7.2.2.  

Vibration levels measured at all surrounding residential receivers were indistinguishable from the 
existing ambient vibration level at each residential receptor measured, and compliant with relevant 
vibration criteria. It is therefore concluded that no additional mitigation measures associated with 
vibration impacts from site wide HEIC are required, however, monitoring will continue to be conducted 
as per section 7.2.3.  
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6 NOISE AND VIBRATION ASSESSMENT  

6.1 Hours of Work 
All general construction works and activity will be scheduled to occur between the approved standard 
hours: 

 7:00am to 6:00pm Mondays to Fridays, inclusive 
 8:00am to 1:00pm Saturdays 
 At no time on Sundays or public holidays 

 ‘Construction works and activity with the potential to generate “high noise impact” will be restricted to 
the following hours: 

 between the hours of 8:00 am to 5:00 pm Monday to Friday 
 between the hours of 8:00 am to 1:00 pm Saturday 
 in continuous blocks not exceeding three hours each with a minimum respite from those activities 

and works of not less than one hour between each block 

 ‘Continuous' includes any period during which there is less than a one hour respite between ceasing 
and recommencing any of the work the subject of this condition.  High-noise impact activities and 
work means “jack hammering, rock breaking or hammering, pile driving, vibratory rolling, cutting of 
pavement, concrete or steel or other work occurring on the surface that generates noise with 
impulsive, intermittent, tonal or low frequency characteristics”. 

Out of Hours Works (OOHW) are works outside the approved Project standard hours. Where OOHW 
are required, the OOHW Protocol developed in accordance with CoC – E21 and CoC – E34(b)(iv) be 
implemented, as presented in Appendix B. 

Works may be undertaken outside of the standard construction hours as follows: 

 Where construction works will not generate LAeq, 15minute noise levels more than 5 dB above the 
rating background level at any residence and/or more than the noise management levels specified 
in Table 3 of the ICNG, as applicable to other sensitive land uses, as assessed in accordance with 
the ICNG and the additional requirements of this CNVMP; or 

 For the delivery of materials required by the police or other authorities for safety reasons; or 
 Where OOHW is required in an emergency to avoid the loss of lives, property and/or to prevent 

environmental harm; 
 Construction works approved via the OOHW Protocol, provided the relevant Council, local residents 

and other affected stakeholders and sensitive Receptors are informed of the timing and duration at 
least 48 hours prior to the commencement of the works; or 

 identified works are approved by the Secretary. 

6.2 Noise Management Levels 
Based on the ICNG and CNS methodology summarised in Section 4 the following construction Noise 
Management Levels (NMLs) will apply to the Project as presented below in Table 22. 
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6.3 Vibration Management Levels 
Impacts from vibration will be considered both in terms of effects on building occupants (human 
comfort) and the effects on the building structure (structural/cosmetic damage).  Of these 
considerations, the human comfort limits are the most stringent. Therefore, for occupied buildings, if 
compliance with human comfort limits is achieved, it will follow that compliance will be achieved with 
the building damage objectives. 

Refer Section 4.2 which describes how the human comfort structural/cosmetic damage criteria will be 
evaluated, selected and applied as appropriate to the receptor and potential impacts. 
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7 MITIGATION AND MANAGEMENT MEASURES 
This section describes the overall approach to managing and mitigating noise and vibration impacts 
as a result of the Project works based on the predicted impacts as summarised in this CNVMP. 

The management measures discussed in this section are based on the applicable EIS, NVIA, CoC, 
the ICNG as well as the requirements and standards of SIMTA and its contractors, including 
application of the CNS as relevant to the works. 

The CNS was developed to address the assessment requirements documented in the ICNG.  It also 
identifies the thresholds by which impacts can be qualified and the level of mitigation and 
management that is required for each stage of works. 

The mitigation and management measures are consistent with the intent and recommendations of the 
INCG for own best-practice techniques to be developed for managing construction noise and 
vibration, and implementing feasible and reasonable mitigation measures. 

The CNS assessment and mitigation approach has been adopted, in conjunction with the 
requirements of the ICNG, for the measured described in this CNVMP. 

7.1 Standard Mitigation Measures 
The standard mitigation measures that will be adopted during the Project are described in Table 25 
and will be implemented for the works to manage and potentially reduce construction noise and 
vibration impacts.   
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8 COMPLIANCE MANAGEMENT 

8.1 Training 
All site personnel, contractors and sub-contractors shall undergo site specific induction training, which 
will include noise and vibration management training developed with an emphasis on understanding 
and managing noise impacts from the work activities being undertaken. 

This site-specific induction training will include: 

 The location of potentially sensitive receptors 
 All relevant noise and vibration mitigation measures 
 Site hours of operation i.e. the permissible hours of work, including deliveries 
 A summary of relevant licence and approval conditions 
 Any limitations on high noise generating activities 
 Construction employee parking areas 
 Designated loading/unloading areas and procedures 
 Emphasis that there should be no swearing, shouting or loud stereos/radios on site 
 Details of the complaints handling procedure 
 Details of the environmental incident procedures 
 Outline the consequences of not complying with these measures. 

Toolbox meetings will be undertaken as required covering specific environmental issues and will 
include noise and vibration control measures where required, including but not limited to: 

 Ensuring work occurs within approved hours 
 Locating noisy equipment away from sensitive receptors 
 Ensuring plant and equipment is well maintained and not making excessive noise 
 Turning off machinery when not in use 

Toolbox training on noise and vibration management requirements and measures will be completed 
by the Environmental Manager (or nominated authority) during the Project. 

Personnel directly involved in implementing noise and vibration control measures on site will be given 
specific training in the various measures to be implemented.  Records of all training will be filed in the 
Project filing system. 

8.2 Monitoring and Reporting Requirements 
Attended measurements will be the focus of all noise and vibration monitoring.  Unattended noise and 
vibration monitoring will not be undertaken unless specific circumstances warrant.  Real-time or 
internet accessible noise and vibration monitoring systems are not warranted and will not be 
implemented for the Project works unless specific circumstances warrant. 

All attended measurements will be conducted by appropriately trained personnel in the measurement 
and assessment of construction noise and vibration. They will be familiar with the requirements of the 
relevant standards and procedures. 

Attended noise measurements will be undertaken by an operator using a hand held Type 1 or Type 2 
‘integrating-averaging’ sound level meter.  The device will be calibrated prior to and after all 
measurement rounds, with any change in calibration levels noted. Measurements will be completed 
with the sound level meter mounted to a tripod at a height of 1.2-1.5m and with a windscreen fitted. 

Noise monitoring will not be completed within 3 m of any reflective structure or wall, if possible.  
Where it is not possible to measure more than 3 m from any reflective structure or wall, a reduction of 
up to 2.5 dB will be applied to the measured site noise contribution (LAeq, 15 minute) to account for the 
likely increase in noise associated with reflective surfaces.  No noise monitoring will be completed 
during periods where wind speeds exceed 5 m/s or during any rain events. 
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Instantaneous noise levels for all noted noise emission sources (extraneous or otherwise) and 
meteorological conditions (average and maximum wind speeds, temperature, precipitation and cloud 
cover etc.) shall be recorded during all measurements. 

Monitoring will be conducted as per the requirements of this CNVMP and with due regard to AS1055, 
AS61672, AS1259 (or similar), IEC60942, or the NSW Vibration Guideline as relevant to the 
monitoring being conducted. 

All noise samples shall be recorded using the “fast” time response of the sound level meter. Site 
activity records will be maintained during any noise or vibration monitoring events. 

8.2.1 Maximum Noise Levels for Plant and Equipment 

Attended noise measurements will be undertaken within a period of 28 days of significant equipment 
arriving on site to establish the Sound Power Level (LW or SWL) and to confirm that the operating 
noise levels comply with the values presented in Table 19 of this Plan. Table 2 of the CNS (or 
AS2436) will be utilised where necessary e.g. new equipment are introduced to the works. 

Plant and equipment noise monitoring will ensure the LAeq, and LA90 parameters are recorded as a 
minimum, with LAeq, 15minute values inferred by extrapolation or calculation as necessary. The LAmax 
parameter should be recorded for each measurement with the LA1, 1minute parameter measured 
directly or calculated where possible and if applicable. The time and location of the monitoring will 
also be noted.  

The plant and equipment measurement sample height will be 1.5 m above ground level, unless an 
alternate height is identified by the operator that more accurately captures emissions data for the item 
being considered.  All measurements will be completed with the sound level meter mounted to a 
tripod (if possible, hand held measurements are acceptable if the assessment height or position 
cannot be achieved using a tripod) and with a windscreen fitted. 

The duration of each plant and equipment measurement sample will be selected by the operator to 
ensure the noise emission form the item being considered is adequately recorded.  To avoid 
misunderstanding, a shorter duration less than 15 minutes may be adopted for plant and equipment 
noise level tests. 
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8.2.2 Community Noise Monitoring  

Attended noise measurements will be undertaken within a period of 14 days from the commencement of 
construction activities to confirm that the noise levels in the adjacent community are consistent with the 
predictions the NVIA as reproduced in this CNVMP. 

The attended measurements will be conducted at the potentially most affected receptors. 

Attended noise measurements will be undertaken: 

 On a three-monthly basis as part of the audit cycle to ensure that noise levels in the adjacent 
community remain consistent with the predicted NML 

 In response to a complaint 
 At the start of a new noisy activity 
 During OOHW 

Community noise monitoring will ensure the LAeq, 15minute and LA90, 15minute parameters are recorded 
as a minimum.  The site noise level contribution (LAeq, 15minute) shall be determined in the absence of 
any influential source not associated with the Project works for direct comparison to the relevant 
criteria.  The LAmax, LAmin, LA1 and LA10 parameters should be recorded for each measurement with 
the LA1, 1minute parameter measured directly or calculated where possible and if applicable. 

The community noise measurement sample height will be 1.5 m above ground level.  The duration of 
each community noise measurement sample will be 15 minutes.  All measurements will be completed 
with the sound level meter mounted to a tripod (if possible) and with a windscreen fitted. The devices 
microphone will be focused on the noise emission centre of the equipment being tested. 

If community noise monitoring identified that predicted noise levels are being exceeded, the 
contractor will revisit construction practices/sequencing etc. to reduce noise levels, minimise impacts 
and to enable provision of information on noise levels to surrounding and potentially affected 
residents should this be required (i.e. on request or following a complaint). 

Where OOHW is approved and monitoring is determined to be required, attended noise 
measurements will be conducted at the most affected receptors following the general and community 
monitoring requirements specified above.  Further guidance is provided in the OOHW Protocol 
included in this CNVMP as Appendix B. 

Noise monitoring will be undertaken at the following receivers: 

 NCA1: 15 Lara Court, Wattle Grove 
 NCA2: 6 Namoi Court, Wattle grove 
 NCA3: 2 Rushton Place, Casula 
 NCA4: 14 Goodenough Street, Glenfield 

8.2.3 Vibration Monitoring 

Vibration monitoring of plant or equipment or in the community may be required. Circumstances where 
this may be required include: 

 In response to vibration complaint 
 Works occurring near or adjacent to retained heritage structures 

The implementation of all noise and vibration mitigation measures will be monitored regularly throughout 
the works and audited on a three monthly basis. The location of vibration monitoring has not yet been 
nominated as there are currently no predicted vibration impacts.  

Specific monitoring requirements and measures for heritage and other sensitive structures are 
described below: 

 Should activities with the potential to generate significant vibration events in close proximity to 
heritage structures be identified, vibration testing will be undertaken for the activity at a location 
away from sensitive buildings or structures. 
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8.5 Non-compliances, Non-conformance and Actions 
It is the responsibility of all site personnel to report non-compliances and non-conformances to the 
Site Supervisor and/or the Contractor’s EM. 

Non-compliances, non-conformances and corrective and preventative actions will be managed in 
accordance with Section 9.2.1 of the CEMP. 

8.6 Review and Improvement 
The CNVMP will be reviewed on a case by case basis and where circumstances arise during the 
works that require amends to the plan.  The type of circumstances that may trigger a CNVMP review 
could include, but are not limited to, significant changes in construction procedures, management 
protocols or environmental requirements; trends in validated noise or vibration complaints are 
identified; and/or an increase in noise and vibration impacts is identified. 

Where noise (or vibration) levels are repeatedly identified (e.g. via monitoring) to be above 
management levels or the predicted values in the NVIA, a review of this CNVMP will be undertaken.  
The following steps will be completed: 

 review and identify the cause of any noise (or vibration) exceedances.  This should focus on the 
plant, equipment or machinery in use at the time, or activities undertaken so that any trends can 
be identified; 

 confirm the type and extent of any mitigation or corrective actions implemented during the non-
compliant events; 

 identify, develop and implement any opportunities for improvement or additional mitigation or 
management measures that will assist to minimise impacts associated with any trends; and 

 revise this management plan document, or supplement this plan (e.g. with separate work 
instructions) to reflect the outcomes of the review. 

The revised management plan (or supplementary documentation) will be developed to the satisfaction 
of the Environmental Manager, so that the management strategy and management measures 
continue to assist to minimise impacts at receptors and to ensure that the plan remains an effective 
instrument for noise management and mitigation. 

The CNVMP review will reflect these considerations and upon final approval of the revised CNVMP, 
the document will be circulated to relevant personnel. 
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Acoustics: Glossary of Terms and Definitions 
Noise is often defined as a sound, especially one that is loud or unpleasant or that causes disturbance or 
simply as unwanted sound, but technically, noise is the perception of a series of compressions and 
rarefactions above and below normal atmospheric pressure. 

Vibration refers to the oscillating movement of any object.  In a sense noise is the movement of air particles 
and is essentially vibration, though in regards to an environmental assessment vibration is typically taken to 
refer to the oscillation of a solid object(s).  The impact of noise on objects can lead to vibration of the object, 
or vibration can be experienced by direct transmission through the ground, this is known as ground-borne 
vibration. 

Essentially, noise can be described as what a person hears, and vibration as what they feel. 

What Factors Contribute To Environmental Noise? 

The noise from an activity, like construction works, at any location can be affected by a number of factors, 
the most significant being: 

 How loud the activity is; 
 How far away the activity is from the receiver; 
 What type of ground is between the activity and the receiver location e.g. concrete, grass or water; 
 How the ground topography varies between the activity and the receiver (is it flat, hilly, 

mountainous) as blocking the line of sight to a noise source will generally reduce the level of noise; 
and 

 Any other obstacles that block the line of sight between the sources to receiver e.g. buildings or 
purpose built noise walls. 

How To Measure And Describe Noise? 

Noise is measured using a specially designed ‘sound level’ meter which must meet internationally 
recognised performance standards.  Audible sound pressure levels vary across a range of 107 Pascals (Pa), 
from the threshold of hearing at 20 µPa to the threshold of pain at 200 Pa.  Scientists have defined a 
statistically described logarithmic scale called Decibels (dB) to more manageably describe noise. 

To demonstrate how this scale works, the following points give an indication of how the noise levels and 
differences are perceived by an average person: 

 0 dB - represents the threshold of human hearing (for a young person with ears in good condition); 
 50 dB – represents average conversation; 
 70 dB – represents average street noise, local traffic etc; 
 90 dB – represents the noise inside an industrial premises or factory; and 
 140 dB - represents the threshold of pain – the point at which permanent hearing damage may 

occur. 

Human Response to Changes in Noise Levels 

The following concepts offer qualitative guidance in respect of the average response to changes in noise 
levels: 

 Differences in noise levels of less than approximately 2 dB(A) are generally imperceptible in 
practice, an increase of 2 dB is hardly perceivable; 

 Differences in noise levels of around 5 dB(A) are considered to be significant; 
 Differences in noise levels of around 10 dB(A) are generally perceived to be a doubling (or halving) 

of the perceived loudness of the noise.  An increase of 10 dB is perceived as twice as loud.  
Therefore an increase of 20 dB is four times as loud and an increase of 30 dB is eight times as loud 
etc; 

 The addition of two identical noise levels will increase the dB level by about 3 dB.  For example, if 
one car is idling at 40 dB and then another identical car starts idling next to it, the total dB level will 
be about 43 dB; 

 The addition of a second noise level of similar character which is at least 8 dB lower than the existing 
noise level will not add significantly to the overall dB level; and 



 
 
 

 

 A doubling of the distance between a noise source and a receiver results approximately in a 3 dB 
decrease for a line source (for example, vehicles travelling on a road); and a 6 dB decrease for a 
point source (for example, the idling car discussed above).  A doubling of traffic volume for a line 
source results approximately in a 3 dB increase in noise, halving the traffic volume for a line source 
results approximately in a 3 dB decrease in noise. 

Terms to Describe the Perception of Noise 

The following terms offer quantitative and qualitative guidance in respect of the audibility of a noise source: 

 Inaudible / Not Audible: the noise source and/or event could not be heard by the operator, masked 
by extraneous noise sources not associated with the source.  If a noise source is ‘inaudible’ its 
noise level may be quantified as being less than the measured LA90 background noise level, 
potentially by 10 dB or greater; 

 Barely Audible: the noise source and/or event are difficult to define by the operator, typically 
masked by extraneous noise sources not associated with the source.  If a source is ‘barely audible’ 
its noise level may be quantified as being 5 - 7 dB below the measured LA90 or LAeq noise level, 
depending on the nature of the source e.g. constant or intermittent; 

 Just Audible: the noise source and/or event may be defined by the operator.  However there are 
a number of extraneous noise sources contributing to the measurement.  The noise level should be 
quantified based on instantaneous noise level contributions, noted by the operator; 

 Audible: the noise source and/or event may be easily defined by the operator.  There may be a 
number of extraneous noise sources contributing to the measurement.  The noise level should be 
quantified based on instantaneous noise level contributions, noted by the operator; and 

 Dominant: the noise source and/or event are noted by the operator to be significantly ‘louder’ than 
all other noise sources.  The noise level should be quantified based on instantaneous noise level 
contributions, noted by the operator. 

The following terms offer qualitative guidance in respect of acoustic terms used to describe the frequency of 
occurrence of a noise source during an operator attended environmental noise measurements: 

 Constant: this indicates that the operator has noted the noise source(s) and/or event to be 
constantly audible for the duration of the noise measurement e.g. an air-conditioner that runs 
constantly during the measurement; 

 Intermittent: this indicates that the operator has noted the noise source(s) and/or event to be 
audible, stopping and starting intervals for the duration of the noise measurement e.g. car pass-
bys; and 

 Infrequent: this indicates that the operator has noted the noise source(s) and/or event to be 
constantly audible, however; not occurring regularly or at intervals for the duration of the noise 
measurement e.g. a small number of aircraft are noted during the measurement. 

How to Calculate or Model Noise Levels? 

There are two recognised methods which are commonly adopted to determine the noise at particular location 
from a proposed activity.  The first is to undertake noise measurements whilst the activity is in progress and 
measure the noise, the second is to calculate the noise based on known noise emission data for the activity 
in question. 

The second option is preferred as the first option is largely impractical in terms of cost and time constraints, 
notwithstanding the meteorological factors that may also influence its quantification.  Furthermore, it is also 
generally considered unacceptable to create an environmental impact simply to measure it.  In addition, the 
most effective mitigation measures are determined and implemented during the design phase and often 
cannot be readily applied during or after the implementation phase of a project. 

Because a number of factors can affect how ‘loud’ a noise is at a certain location, the calculations can be 
very complex.  The influence of other ambient sources and the contribution from a particular source in 
question can be difficult to ascertain.  To avoid these issues, and to quantify the direct noise contribution 
from a source/site in question, the noise level is often calculated using noise modelling software packages.  
The noise emission data used in each noise model of this assessment has been obtained from ERM’s 
database of measured noise emissions. 

Acoustics Terminology and Statistical Noise Descriptors 



 
 
 

 

Environmental noise levels such as noise generated by industry, construction and road traffic are commonly 
expressed in dB(A).  The A-weighting scale follows the average human hearing response and enables 
comparison of the intensity of noise with different frequency characteristics.  Time varying noise sources are 
often described in terms of statistical noise descriptors.  The following descriptors are commonly used when 
assessing noise and are referred to throughout this acoustic assessment: 

 Decibel (dB is the adopted abbreviation for the decibel): the unit used to describe sound levels 
and noise exposure.  It is equivalent to 10 times the logarithm (to base 10) of the ratio of a given 
sound pressure to a reference pressure; 

 dB(A): the unit used to measure ‘A-weighted’ sound pressure levels. A-weighting is an adjustment 
made to sound-level measurement to approximate the response of the human ear; 

 dB(C): the unit used to measure ‘A-weighted’ sound pressure levels.  C-weighting is an adjustment 
made to sound-level measurements which takes account of low-frequency components of noise 
within the audibility range of humans; 

 dB(Z) or dB(L): the unit used to measure ‘Z-weighted’ sound pressure levels with no weighting 
applied, linear; 

 Hertz (Hz): the measure of frequency of sound wave oscillations per second.  1 oscillation per 
second equals 1 hertz; 

 Octave: a division of the frequency range into bands, the upper frequency limit; 
 1/3 Octave: single octave bands divided into three parts; 
 Leq: this level represents the equivalent or average noise energy during a measurement period.  

The Leq, 15minute noise descriptor simply refers to the Leq noise level calculated over a 15 minute 
period.  Indeed, any of the below noise descriptors may be defined in this way, with an 
accompanying time period (e.g. L10, 15 minute) as required; 

 Lmax: the absolute maximum noise level in a noise sample; 
 LN: the percentile sound pressure level exceeded for N% of the measurement period calculated by 

statistical analysis; 
 L10: the noise level exceeded for 10 per cent of the time and is approximately the average of the 

maximum noise levels; 
 L90: the noise level exceeded for 90 per cent of the time and is approximately the average of the 

minimum noise levels.  The L90 level is often referred to as the “background” noise level and is 
commonly used as a basis for determining noise criteria for assessment purposes; 

 Sound Power Level (LW): this is a measure of the total power radiated by a source.  The Sound 
Power of a source is a fundamental property of the source and is independent of the surrounding 
environment; 

 Sound Pressure Level (LP): the level of sound pressure; as measured at a distance by a standard 
sound level meter with a microphone.  This differs from LW in that this is the received sound as 
opposed to the sound ‘intensity’ at the source; 

 Background noise: the underlying level of noise present in the ambient noise, excluding the noise 
source under investigation, when extraneous noise is removed.  This is described using the LA90 
descriptor; 

 Ambient noise: the all-encompassing noise associated within a given environment.  It is the 
composite of sounds from many sources, both near and far; 

 Cognitive noise: the noise in which the source is recognised as being annoying; 
 Masking: the phenomenon of one sound interfering with the perception of another sound.  For 

example, the interference of traffic noise with use of a public telephone on a busy street. 
 Assessment Background Level (ABL): is defined in the INP as a single figure background level 

representing each assessment period (day, evening and night).  Its determination is by the tenth 
percentile method (of the measured LA90 statistical noise levels) described in Appendix B on the 
INP; 

 Rating Background Level (RBL): is defined in the INP as the overall single figure background 
level representing each assessment period (day, evening and night) over the whole monitoring 
period (as opposed to over each 24hr period used for the ABL).  This is the level used for 
assessment purposes.  It is defined as the median value of: 

– all the day assessment background levels over the monitoring period for the day; 

– all the evening assessment background levels over the monitoring period for the evening; and 



 
 
 

 

– all the night assessment background levels over the monitoring period for the night. 

 Extraneous noise: the noise resulting from activities that are not typical of the area.  Atypical INP 
activities may include construction, and traffic generated by holiday periods and by special events 
such as concerts or sporting events. Normal daily traffic is not considered to be extraneous; 

 Most affected location(s): locations that experience (or will experience) the greatest noise impact 
from the noise source under consideration.  In determining these locations, one needs to consider 
existing background levels, exact noise source location(s), distance from source (or proposed 
source) to receiver, and any shielding between source and receiver; 

 Feasible and Reasonable measures: feasibility relates to engineering considerations and what is 
practical to build; reasonableness relates to the application of judgement in arriving at a decision, 
taking into account the following factors: 

– noise mitigation benefits (amount of noise reduction provided, number of people protected); 

– cost of mitigation (cost of mitigation versus benefit provided); 

– community views (aesthetic impacts and community wishes); and 

– noise levels for affected land uses (existing and future levels, and changes in noise levels). 

How to Measure and Control Vibration 

Vibration refers to the oscillating movement of any object.  In relation to construction projects, ground-borne 
vibration is the most likely outcome of works and potentially has three (3) effects on vibration sensitive 
Receptors, these are: 

 ground-borne vibration that may cause annoyance; 
 ground-borne vibration that may have adverse effect on a structure e.g. a building; and 
 regenerated noise due to ground-borne vibration. 

Each of these potential effects can be assessed in accordance with the relevant standard.  Perceptible levels 
of vibration often create concern for the surrounding community at levels well below structural damage 
guideline values; this issue needs to be managed as part of the vibration monitoring program. 

Vibration is typically measured using specific devices that record the velocity or acceleration at a designated 
receiver location – usually being the closest premises to works.  Modern vibration monitoring devices will 
typically capture amplitude data for the three (3) orthogonal axes being, the transverse, longitudinal and 
vertical and also the frequency at which the measured vibration event occurs.  Monitoring of this level of 
detail enables analysis of significant vibration events to determine compliance with relevant guidelines. 

Vibration propagates in a different manner to noise and can be difficult to control depending on the frequency 
of the source in question, although identifying the strategy best suited to controlling vibration follows a similar 
approach to that of noise.  This includes elimination, control at the source, control along the propagation path 
and control at the receiver and/or a combination of these, such as no work/respite periods. 

Vibration Descriptors 

The following terms are often used to describe measured vibration levels. 

 Parameter: an attribute with a value - for example, weighting; 
 Particle Velocity: the instantaneous value of the distance travelled by a particle per unit time in a 

medium that is displaced from its equilibrium state by the passage of a sound or vibration wave; 
 Peak Particle Velocity (PPV): is the highest (maximum or peak) particle velocity which is recorded 

during a particular vibration event over the three (3) axes.  PPV is measured in the unit, mm/s; 
 Phase: the relative position of a sound wave to some reference point, the phase of a wave is given 

in radians, degrees, or fractions of a wavelength; 
 Acceleration: the change in velocity over time.  Acceleration is dependent on the velocity and the 

frequency of the vibration event (velocity is a vector), as such acceleration changes in two ways - 
magnitude and/or direction.  Acceleration is measured in the unit; m/s2; 

 Perceptible: vibration levels that a receiver of building occupant may ‘feel’.  0.2 mm/s is typically 
considered to be the human threshold for perception of vibration; 

 Geophone or accelerometer: the transducer/device typically used to measure vibration; 
 Damage: is defined in DIN 4150-3 (1999-02) Structural vibration - Effects of vibration on structures 

to include minor non-structural effects such as cosmetic damage or superficial cracking in paint or 



 
 
 

 

cement render, the enlargement of cracks already present, and the separation of partitions or 
intermediate walls from load bearing walls; and 

 Vibration Dose Value (VDV): a concept outlined in the NSW Vibration Guideline which is a 
calculative approach to assessing the impact of intermittent vibration or extended periods of 
impulsive vibration.  VDV require the measurement of the overall weighted RMS (Root Mean 
Square) acceleration levels over the frequency range 1Hz to 80Hz. 

To calculate VDV the following formula (refer section 2.4.1 of “the guideline”) is used: 

250

0

4 )( 







 

T

dttaVDV  

Where VDV is the vibration dose value in m/s1.75, a (t) is the frequency-weighted RMS of acceleration in 
m/s2 and T is the total period of the day (in seconds) during which vibration may occur. 
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