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DEFINITIONS 
 

CEMP Construction Environmental Management Plan 

dB Decibel 

dBA A-weighted decibel 

DEC (NSW) Department of Environment Conservation 

DECCW (NSW) Department of Environment, Climate Change and Water 

DEFRA (UK) Department for Environment, Food and Rural Affairs 

ECRTN Environmental Criteria for Road Traffic Noise 1999 

EIS Environmental impact statement 

EPA (NSW) Environment Protection Agency 

ICNG Interim Construction Noise Guideline 2009 

INP Industrial Noise Policy 2000 

L1 Sound level exceeded for 1% of the measurement period. 

L10 
Sound level exceeded for 10% of the measurement period, commonly referred to as the 
average maximum noise level 

L90 
Sound level exceeded for 90% of the measurement period, commonly referred to as the 
background noise level 

Leq Equivalent continuous sound level 

Lmax 
Maximum noise level measured during the measurement period as measured on fast time 
response. 

MCoA NSW Minister for Planning Condition of Approval 

NATA National Association of Testing Authorities  

NVIA 
Noise and vibration impact assessment (Marshall Day Acoustics reports: ‘Noise Impact 
Assessment June 2012’; ‘Candidate Turbine Noise Predictors September 2015’).  

RBL Rating background level as defined within the INP 

RNP Road Noise Policy 2011 
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1 PURPOSE 
The purpose of this plan is to describe how impacts associated with construction noise and vibration are to be 
managed throughout the duration of the project.  

The objectives include: 

 Identifying sensitive receivers and ensure appropriate controls and procedures are implemented during 
construction activities.  

 Minimising potential adverse noise and vibration impacts to the environment and community.  

 Managing impacts where they occur through a systematic analysis of mitigation strategies.  

 Ensure appropriate measures are implemented to address the relevant Project Approval conditions. 

 Ensure appropriate measures are implemented to comply with all relevant legislation and other 
requirements. 

 Works are implemented in accordance with the management measures and strategies contained in this 
sub-plan. 

Works are to be implemented in accordance with the management measures and strategies contained in this 
plan. 

The Plan addresses the agendas raised in Modification Application 2. 

Chapter 7 of the Collector Wind Farm Environmental Assessment (EA) (June 2012) assessed the project’s 
likely potential noise and vibration impacts. The EA confirmed the likely potential for noise impacts to occur 
during the project’s construction concluding that these impacts can be reduced with the application of 
appropriate mitigation.  Vibration construction activities are not expected to have adverse impacts where safe 
working distances are complied with.   
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2 DOCUMENT SCOPE 
This plan applies to all aspects of noise and vibration associated with the construction of the Collector Wind 
Farm.  It complies with and supplements the guidelines and / or procedure developed by the key stakeholder 
for the management of construction noise and vibration. 

The target audiences for this sub-plan are construction staff, sub-contractors and environmental personnel, 
and any other relevant stakeholders.  

The plan forms part of the Construction Environmental Management Plan (CEMP).  

It is formed from the following documents:   

 Minister’s Conditions of Approval (MCoA) issued by the NSW Minister of Planning and Environment  

 Mitigation and management commitments contained in the following assessment and planning 
documentation: 

- Collector Wind Farm Environmental Assessment, prepared for RATCH Australia Corporation 
Limited (APP Corporation, June 2012) (the EA). 

- Revised Statement of Commitments (APP Corporation, March 2013) 

- Collector Wind Farm Preferred Project and Submissions Report (APP Corporation, March 2013) 

- Collector Wind Farm Modification Report (NGH Environmental, September 2015) 

- Collector Wind Farm Submissions Report (NGH Environmental, December 2015). 

- Revised Statement of Commitments (22 July 2016) 

- Collector Wind Farm Second Modification Report (NGH Environmental, October 2018) 
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3 CEMP SUB-PLAN STRUCTURE 
A series of environmental sub-plans, as referenced in the project’s Construction Environmental Management 
Plan (CEMP), aim to identify environmental risks and opportunities, and provide mitigation controls to manage 
those risks with an emphasis on the critical risks and controls.  

As with the CEMP, the sub-plans reference any documents (including but not limited to, procedures, work 
instructions, and forms), client specific requirements, and project specific documents required to execute the 
project. 

Updates to sub-plans are subject to the document review and approval process detailed in the CEMP. 

  



 
Construction Noise and 

Vibration Management Plan
 Collector Wind Farm

 

Document Number: CWf-PM-PLN-0012 
Revision: 06 
Copyright © - Vestas Australian Wind Technology Pty Ltd ACN 089 653 878  www.vestas.com  

Page 6 of 40 

 

 

Classification: Restricted 
 

4 STANDARDS AND LEGISLATION 
4.1 Legislation and Regulatory Requirements 
The CEMP contains details of the legislation, regulation, guidelines and standards that are relevant to the 
noise and vibration management during construction of the wind farm project.  

4.2 Guidelines and Standards 
Table 4-1 lists the non-statutory guidelines and standards that provide for noise and vibration management.  

Table 4-1 - Guidelines and Standards 

Guidelines 

Assessing Vibration: A Technical Guidance, (DECC 2006) – Section 8.2.2 

Industrial Noise Policy (EPA, 2000). 

Interim Construction Noise Guideline (DECC, 2009). 

Road Noise Policy (EPA, 2013). 

Technical Basis for Guidelines to Minimise Annoyance due to Blasting Overpressure and Ground 
Vibration (1990) Australian and New Zealand Environment and Conservation Council (ANZECC). 

Code of practice: Noise management and protection of hearing at work (WorkCover 2004) 

Code of practice: Moving plant on construction sites (WorkCover 2004). 

Standards 

Australian Standard AS 1055 – Description and measurement of environmental noise. 

Australian Standard AS 2187.2-2006: ‘Explosives – Storage, Transport and Use’. 

Australian Standard AS 2436 – Guide to noise and vibration control on construction, demolition and 
maintenance sites. 

BS 7385-2:1993 Evaluation and Measurement for Vibration in Buildings. Guide to Damage Levels from 
Ground-borne Vibration 

German Standard DIN 4150 Part 3 Structural vibration - Effects of vibration on structures. 

4.3 Minister’s Conditions of Approval  
  

Table 4-2 - Relevant Conditions of Approval 

MCoA  Condition requirements  

Noise and Vibration 

D6 Construction activities associated with the Project shall be undertaken during 
the following standard construction hours:  

a) 7.00am to 6.00pm Mondays to Fridays, inclusive; and  
b) 8.00am to 1.00pm Saturdays; and 

Section 8 
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MCoA  Condition requirements  

c) at no time on Sundays or public holidays. 

BoP will be required to determine when a permit will be required and 
prepare the required application. Vestas shall submit and manage the 
permit process with the relevant authority 

D7 Construction works outside of the standard construction hours identified in 
condition may be undertaken in the following circumstances:  

a) construction works that generate noise that is:  
i. no more than 5 dBA above rating background level at any 

residence in accordance with the Interim Construction Noise 
Guideline (DECC 2009); and  

ii. no more than the noise management levels specified in Table 
3 of the Interim Construction Noise Guideline (DECC 2009) at 
other sensitive receivers; or  

b) for the delivery of materials required outside those hours by the NSW 
Police Force or other authorities for safety reasons; or  

c) where it is required in an emergency to avoid the loss of life, property 
and/or to prevent environmental harm; or  

d) works approved through an EPL; or  
e) works as approved through the out-of-hours work protocol outlined in 

the Construction Noise and Vibration Management Plan required 
under condition D25(b). 

Section 8 
and Annex C 

D8 Except as expressly permitted by the EPL, any activities resulting in impulsive 
or tonal noise emission (such as rock breaking, rock hammering, pile driving) 
shall only be undertaken:  

a) between the hours of 8.00 am to 5.00 pm Mondays to Fridays;  
b) between the hours of 8.00 am to 1.00 pm Saturdays;   
c) at no time on Sundays or public holidays; and  
d) 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.  

For the purposes of this condition, ‘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. 

Section 8 
and Annex C 

D9 Except as expressly permitted by the EPL, blasting operations shall only be 
undertaken during the following standard construction hours:  

a) 9.00am to 5.00pm Mondays to Fridays, inclusive; and  
b) 9.00am to 1.00pm Saturdays; and  
c) at no time on Sundays or public holidays.  

Where compelling safety reasons exist, the EPA may permit a blast to occur 
outside the abovementioned hours. Prior written notification of any such blast 
must be made to the EPA. 

Section 7.4 

 

MCoA  Condition requirements  

Construction Noise and Vibration 

D10 The Project shall be constructed with the aim of achieving the construction 
noise management levels detailed in the Interim Construction Noise 
Guideline (Department of Environment and Climate Change, 2009). All 
reasonable and feasible noise mitigation measures shall be implemented and 

Section 8 
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MCoA  Condition requirements  
any activities that could exceed the construction noise management levels 
shall be identified and managed in accordance with the Construction Noise 
and Vibration Management Plan required under condition D25(b).  

Note: The Interim Construction Noise Guideline identifies ‘particularly annoying’ 
activities that require the addition of 5dBA to the predicted level before comparing to 
the construction noise management levels.  

D11 The Project shall be constructed with the aim of achieving the following 
construction vibration goals:  

a) for structural damage, the vibration limits set out in the German 
Standard DIN 4150-3: Structural Vibration - effects of vibration on 
structures; and  

b) for human exposure, the acceptable vibration values set out in the 
Environmental Noise Management Assessing Vibration: A Technical 
Guideline (Department of Environment and Conservation, 2006). 

Section 8 

D12 Airblast overpressure generated by blasting associated with the Project shall 
not exceed the criteria specified in Table 6-5 when measured at the most 
affected residence or other sensitive receiver. 

Table 6-5 - Airblast overpressure criteria 

Airblast overpressure 
(dB (Lin Peak) 

Allowable exceedance 

115 
5% of total number of blasts 

over a 12mth period 

120 0% 
 

Section 6.3 

D13 Ground vibration generated by blasting associated with the Project shall not 
exceed the criteria specified in Table 6-6 when measured at the most 
affected residence or other sensitive receiver. 

Table 6-6 - Peak particle velocity criteria for blasting 

Receiver 
Peak particle 

velocity (mm/s) 
Allowable exceedance 

Residence of  
privately owned land 

5 
5% of total number of blasts 

over a 12-month period 

10 0% 

Historic heritage item 3 0% 
 

Section 6.3 

D14 Wherever practical, piling activities shall be undertaken using quieter 
alternative methods than impact or percussion piling, such as bored piles or 
vibrated piles. 

Section 8 

D25 b) Construction Noise and Vibration Management Plan to detail how 
construction noise and vibration impacts will be minimised and managed. 
The Plan shall be consistent with the guidelines contained in the Interim 
Construction Noise Guidelines (DECC, 2009) and shall include, but not 
be limited to:  

NVMP 
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MCoA  Condition requirements  
i. identification of sensitive receivers and relevant construction noise 

and vibration goals applicable to the Project stipulated in this 
Approval;  

ii. details of construction activities and an indicative schedule for 
construction works; including the identification of key noise and/or 
vibration generating construction activities (based on representative 
construction scenarios, including at ancillary facilities) that have the 
potential to generate noise and/or vibration impacts on surrounding 
sensitive receivers;  

iii. identification of reasonable and feasible measures proposed to be 
implemented to minimise and manage construction noise and 
vibration impacts (including construction traffic noise impacts);  

iv. procedures and mitigation measures to ensure relevant vibration and 
blasting criteria are achieved, including a suitable blast management 
program, applicable buffer distances for vibration intensive works, 
use of low-vibration generating equipment/ vibration dampeners or 
alternative construction methodology, and pre- and post- construction 
dilapidation surveys of sensitive structures where blasting and/ or 
vibration is likely to result in damage to buildings and structures 
(including surveys being undertaken immediately following a 
monitored exceedance of the criteria);   

v. a description of how the effectiveness of these actions and measures 
would be monitored during the proposed works, clearly indicating 
how often this monitoring would be conducted, the locations where 
monitoring would take place, how the results of this monitoring would 
be recorded and reported, and, if any exceedance is detected, how 
any non-compliance would be rectified;   

vi. an out-of-hours work (OOHW) protocol for the assessment, 
management and approval of works outside of standard construction 
hours as defined in condition D6, including a risk assessment 
process under which an Environmental Representative may approve 
out-of-hour construction activities deemed to be of low environmental 
risk and refer high risk works for the Secretary’s approval. The 
OOHW protocol shall detail standard assessment, mitigation and 
notification requirements for high and low risk out of hour works, and 
detail a standard protocol for referring applications to the Secretary;  

vii. mechanisms for the monitoring, review and amendment of this plan. 

 
Section 7 
 
 
Section 7.4, 
7.3 
 
 
 
 
Section 8 
 
 
Section 8 
 
 
 
 
 
 
 
 
Section 9, 
Section 10, 
Annex B 
 
 
 
Section 10, 
Annex C 
 
 
 
 
 
 
 
Section 10.2
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5 PROJECT ENVIRONMENT 
The project is the construction of a 55 turbine wind farm approximately 3km from Collector, NSW, known as 
the Collector Wind Farm.  The site is located approximately 55km north east of Canberra and 35 km south 
west of Goulburn in between the Hume Highway, Collector Road and Collector Creek. 

An environmental impact assessment (EIS) was prepared for the project in 2011. This included a noise and 
vibration impact assessment (NVIA) that provided an assessment of construction noise and vibration impacts. 
The project was approved in December 2013. A modification was submitted in 2015 that proposed to change 
configuration of the wind turbines. The construction impacts were not predicted to change as a result of the 
modification. 

The NVIA identified 34 sensitive residential receivers in the vicinity of the project as presented in Annex A. 
These receivers have been assigned identification letters A to Z and AA to HH. No non-residential receivers 
were identified in the vicinity of the construction works. 

Six of these receivers (Receiver IDs G, M, N, S, T and Z) have entered into an agreement with the wind farm 
and have been termed “involved” receivers. The other 28 receivers are considered non-involved. Involved 
receivers can be accepting of higher noise levels depending on the nature of the approved agreement with the 
property owner. 

Five of the involved receivers are within 2km of the wind farm and receiver G is approximately 3.4km from the 
closest turbine. None of the 28 non-involved receivers are within 2km of the wind farm turbines. Receiver 
locations are shown in the map in Annex A. 

Existing background noise levels were measured at the receivers in 2010 at 11 of the receiver locations. The 
measurements indicated that the background noise levels during the day (7.00am to 6.00pm), evening 
(6.00pm to 10.00pm) and night periods (10.00pm to 7.00am) were below 30 dBA.  

The modification EIS reports (Appendix G and H) detail the monitoring that was undertaken for operational 
assessment purposes and do not present the 2015 background noise monitoring in the format needed to 
determine the rating background level (RBL) as required by the Interim Construction Noise Guideline.  

Based on the additional data available in the modification EIS reports, the background noise levels (at wind 
speeds less than 5 m/s) indicate the RBLs are similar to those previously measured. 
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6 NOISE AND VIBRATION MANAGEMENT LEVELS 
6.1 Noise 
Noise impacts from construction noise are assessed using the Interim Construction Noise Guideline (ICNG) 
(DECCW 2009). The ICNG defines a noise management level for residential and other sensitive land uses. 
Above this level, feasible and reasonable mitigation should be considered to reduce noise levels. 

The noise monitoring undertaken for the NVIA at the sensitive receivers surrounding the construction works 
indicated that the rating background noise level (RBL) as derived in accordance with the procedures in the 
Industrial Noise Policy (INP) (EPA, 2000) were below 30 dBA during the day, evening and night at all 
receivers. The INP states that where the RBL is less than 30 dBA, it is to be set at 30 dBA. 

Table 6-1 defines the noise management level (NML) as specified in the ICNG and how they are applied for 
residential receivers. NMLs are the level of noise above which receivers are considered to be ‘noise affected’. 
They are based on the measured rating background level (RBL) as defined in the INP plus an additional 
allowance of 10 dB during standard hours and 5 dB outside of standard hours. 

Where construction noise levels are above 75 dBA at residential receivers during standard hours, they are 
considered ‘highly noise affected’ and require additional considerations to mitigate potential impacts. 

Table 6-1 - ICNG construction noise management levels for residential receivers and working hours 

Time of day 
NML 
Leq(15min)

1,2 dBA 
How to apply 

Recommended  
standard hours: 

Monday-Friday 

7 am-6 pm 

Saturday 8 am- 1 pm 

No work on Sundays 
or public holidays 

Noise affected 

RBL + 10 dB 

The noise affected level represents the point above which there may be 
some community reaction to noise. 
 Where the predicted or measured Leq(15min) dBA is greater than the 

noise affected level, the proponent should apply all feasible and 
reasonable work practices to meet the noise affected level. 

 The BoP, in consultation with Vestas, should also inform all 
potentially impacted residents of the nature of works to be carried 
out, the expected noise levels and duration, as well as contact 
details. 

Highly noise 
affected 

75 dBA 

The highly noise affected level represents the point above which there 
may be strong community reaction to noise. 

Where noise is above this level, the relevant authority (consent, 
determining or regulatory) could require respite periods by restricting the 
hours that the very noisy activities can occur, taking into account: 
 times identified by the community when they are less sensitive to 

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

 if the community is prepared to accept a longer period of 
construction in exchange for restrictions on construction times.

Outside  
recommended  
standard hours 

Noise affected 

RBL + 5 dB 

A strong justification would typically be required for works outside the 
recommended standard hours. 

The proponent should apply all feasible and reasonable work practices to 
meet the noise affected level. 

Where all feasible and reasonable practices have been applied and 
noise is more than 5 dB above the noise affected level, the proponent 
should negotiate with the community. 

 
Note 1:  Noise levels apply at the property boundary that is most exposed to construction noise, and at a height of 1.5 m above ground 

level. If the property boundary is more than 30 m from the residence, the location for measuring or predicting noise levels is at 
the most noise-affected point within 30 m of the residence. Noise levels may be higher at upper floors of the residence. 

Note 2:  The RBL is the overall single-figure background noise level measured in each relevant assessment period (during or outside 
the recommended standard hours). The term RBL is described in detail in the NSW Industrial Noise Policy (INP) (EPA 2000). 
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Table 6-2 - Construction noise management levels 

Receiver type 
NML Leq(15min) dBA 

Day (Standard hours) Day (OOHW1) Evening Night 

All residential 40 35 35 35 

Note 1: OOHW = Out of hours work and refers to work undertaken outside of standard hours. 

 

6.2 Vibration 
Construction vibration can lead to:  

 Cosmetic and structural building damage. 

 Loss of amenity due to perceptible vibration, termed human comfort. 

Importantly, cosmetic damage is regarded as minor in nature; it is readily repairable and does not affect a 
building’s structural integrity. It is described as hairline cracks on drywall surfaces, hairline cracks in mortar 
joints and cement render, enlargement of existing cracks, and separation of partitions or intermediate walls 
from load bearing walls. If there is no significant risk of cosmetic damage, then structural damage is not 
considered a significant risk and is not assessed.   

 

6.2.1 Cosmetic Building Damage  
The Project Approval stipulates that German Standard DIN 4150 Part 3 Structural vibration - Effects of 
vibration on structures is to be used for the assessment of impacts for building damage. Table 6-3 presents 
the guideline limits for structural damage for short term vibration. 

Table 6-3 - DIN 4150-3 Structural damage guideline limits 

Group Type of structure 

Vibration velocity (mm/s) 

At foundation, frequency of Upper storey 

1 - 10 Hz 10 - 50 Hz 50 - 100 Hz1 All frequencies 

1 
Buildings used for commercial purposes, 
industrial buildings and buildings of 
similar design 

20 20 to 40 40 to 50 40 

2 
Dwellings and buildings of similar design 
and/or occupancy 

5 5 to 15 15 to 20 15 

3 

Structures that because of their particular 
sensitivity to vibration, are not similar to 
dwellings or commercial buildings and 
have intrinsic values (e.g. buildings under 
a preservation order) 

3 3 - 8 8 - 10 8 

Note 1: At frequencies above 100 Hz, the values given in this column may be used as minimum values. 
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6.2.2 Human Exposure 
Table 6-4 presents the maximum limits above which there is considered to be a risk that the amenity and 
comfort of people occupying buildings would be affected by construction work. The limits are taken from 
Assessing Vibration: A Technical Guideline (DEC, 2006). 

The vibration limits are presented in two different units; vibration dose value (VDV) and peak particle velocity. 
The peak particle velocity limits have been taken from Appendix C of Assessing Vibration: A Technical 
Guideline (DEC, 2006).  Vibration limits are defined for the following types of vibration:   

 Continuous – vibration that continues uninterrupted for a defined period such as the duration of a day  

 Impulsive – vibration that comprises a rapid build up to a peak followed by several cycles of 
progressively reducing vibration  

 Intermittent – vibration that comprises interrupted periods of continuous (e.g. a drill) or repeated periods 
of impulsive vibration (e.g. a pile driver), or continuous vibration that varies significantly. 

Table 6-4 - Vibration limits (human exposure) 

Location Assessment period 
Vibration dose 
value m/s1.75 

Peak particle velocity (PPV) mm/s 

Continuous Impulsive 

Residences 
Daytime (7am to 10pm) 0.40 0.56 17.0 

Night time (10pm to 7am) 0.26 0.40 5.6 

 

6.3 Blasting 
As per MCoA D12, airblast overpressure generated by blasting associated with the Project shall not exceed 
the criteria specified in Table 6-5 when measured at the most affected residence or other sensitive receiver. 

Table 6-5 - Airblast overpressure criteria 

Airblast overpressure 
(dB (Lin Peak) 

Allowable exceedance 

115 
5% of total number of 

blasts over a 12 month 
period 

120 0% 

Ground vibration generated by blasting associated with the Project shall not exceed the criteria specified in 
Table 6-6 when measured at the most affected residence or other sensitive receiver. 

Table 6-6 - Peak particle velocity criteria for blasting 

Receiver 
Peak particle 

velocity (mm/s) 
Allowable exceedance 

Residence of privately-
owned land 

5 
5% of total number of blasts over a 12 month 

period 

10 0% 

Historic heritage item 3 0% 
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7 ENVIRONMENTAL IMPACTS 
7.1 Overview of Impacts 
The construction activities have the potential to cause adverse noise and vibration impacts at the surrounding 
sensitive receivers. The degree of impact depends on a number of factors typically including the following: 

 The plant and equipment operating. 
 The amount operating and the operating mode of the plant and equipment. 
 Topography and other physical barriers. 
 The distance from the activity to sensitive receivers. 
 The working hours and duration of each activity. 
 The prevailing ambient noise environment. 
 Ground conditions. 

7.2 Construction Activities 
Construction activities are outline in Table 7-1 and the whole program of works are expected to take up to 24 
months to complete. It should be noted, however, that noise and vibration impacts to receivers will occur for 
shorter periods.  

Table 7-1 - Main stages in the construction program 

Stage Summary of works 

Environmental controls  Progressive installation of controls including temporary or permanent fencing. 

Lerida Road South 
Upgrade 

 Temporary traffic management arrangements 
 Construction of internal access roads to substation and site compound 
 Establishment of temporary site office

Establishment of  
temporary facilities 

 Establishment of a temporary site compound including: 
o Site facilities (offices, meal room, showers, toilets, kitchen facilities etc.) 
o Utilities (water tanks, generator, waste, pumps etc.) 
o Laydown areas for major equipment deliveries 
o Car parking and fenced, secure access

Access Roads, 
Hardstands and 
Cabling 

 Temporary traffic management arrangements 
 Construction of internal access roads to turbine sites 
 Excavation and compaction of crane hardstands 
 Trenching and cable laying 

Foundation 
Construction 

 Excavation and preparation of foundations 
 Footing construction according to geotechnical conditions 

Substation Civil and 
Electrical Works 

 Site survey, clearing and levelling, foundations and fencing 
 Erection and fit-out of control buildings 
 Installation of transformers, busbars, earthing system etc. 

Turbine Erection  Delivery of tower and turbine components (tower sections, turbine blades, generator / 
nacelle assembly) 

 Tower erection and nacelle installation 
 Rotor assembly and installation 
 Electrical connections 

Wind Farm and 
Substation 
Commissioning 

 Turbine testing and commissioning 
 Testing and commissioning transformers, cables, switchgear 
 SCADA, communications, earthing 
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Stage Summary of works 

Grid Connection  High voltage connections and commissioning 
 System energisation and turbine connection

Rehabilitation  Rehabilitation of areas disturbed during construction phase. 

The equipment to be used includes (but is not limited to): 

 Excavator (100 to 200 kW) 

 Excavator fitted with pneumatic breaker 

 Tracked loaders 

 Mobile cranes 

 Delivery trucks 

 Concrete trucks 

 Concrete pumps 

 Dump trucks 

 Generators 

 Graders 

 Dozers 

 Trenchers  

 Cable laying machines 

 Compactors 

 Front end loaders 

 Rollers 

 Backhoes 

 Jackhammer 

 Asphalt pavers 

 Asphalt trucks 

 Vibratory piling rig (preferentially) 

 Crushing/screening equipment 

 

7.3 Constructions Activities 

7.3.1 Vibration 
- Stripping of top soil - Utilisation of Dozers 
- Rectify of subgrade - Utilisation of Pad foot roller 
- Placement of pavement layers – Utilisation of Rollers 
- Hammering of rock – Utilisation of Excavator fitted with pneumatic breaker 
- Backfill Foundation - Utilisation of Pad foot roller 

7.3.2 Nosie 
- Clearing and Grubbing - Utilisation of Excavators & Dozers 
- Stripping of top soil - Utilisation of Dozers 
- Rectify of subgrade - Utilisation of Pad foot roller 
- Placement of pavement layers – Utilisation of Rollers 
- Hammering of rock – Utilisation of Excavator fitted with pneumatic breaker 

 

7.4 Working Times 
Construction activities are expected to generally occur during standard construction hours. Some activities 
could require work outside of standard hours and would require justification and approval to proceed. Work 
during standard hours may only occur during the following times: 

 7.00am to 6.00pm Mondays to Fridays 

 8.00am to 1.00pm Saturdays 

 No work on Sundays or Public Holidays 
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Construction works outside of the standard construction hours may be undertaken in the following 
circumstances (as defined in the Project Approval):  

 construction works that generate noise that is:  
o no more than 5 dBA above rating background level at any residence in accordance with the ICNG  
o no more than the noise management levels specified in Table 3 of the ICNG at other sensitive 

receivers;  
 for the delivery of materials required outside those hours by the NSW Police Force or other authorities for 

safety reasons; or  
 in an emergency to avoid the loss of life, property and/or to prevent environmental harm;  
 works approved through an EPL; or  
 works as approved through the out-of-hours work protocol outlined in Annex C 

Activities resulting in impulsive or tonal noise emission (such as rock breaking, rock hammering, pile driving) 
shall only be undertaken:  

 between the hours of 8.00 am to 5.00 pm Mondays to Fridays;  

 between the hours of 8.00 am to 1.00 pm Saturdays;   

 at no time on Sundays or public holidays; and  

 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.  

For the purposes of this condition, ‘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. 

It is not expected that blasting would be required during construction but if necessary, would be undertaken 
during standard hours.  Where compelling safety reasons exist, the EPA may permit a blast to occur outside 
the abovementioned hours. Prior written notification of any such blast must be made to the EPA. 
 

7.5 Schedule of Works 
Below is an indicative schedule for the construction works, focusing on the main task which will result in 
construction noise or vibrations. 

Early Works Start Date Finish date 

Clearing and grubbing  04/03/2019 24/05/2019 

Stripping of topsoil 13/03/2019 24/05/2019 

Earthworks  18/03/2019 04/07/2019 

Placement of pavement  11/04/2019 24/09/2019 

Main Works    

Stripping of topsoil 09/05/2019 23/01/2020 

Earthworks  28/05/2019 19/02/2020 

Placement of pavement  29/07/2019 20/03/2020 

Excavate Turbine Inc. Hammer 02/08/2019 02/04/2020 

Pour Foundation 27/08/2019 23/04/2020 
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Back Fill Foundation 09/09/2019 11/05/2020 

  

 

7.6 Construction Noise Assessment 
The NVIA assessed the potential for adverse noise impacts to occur from construction activities. Noise levels 
for the most significant noise generating activities were predicted. There were no ‘annoying characteristics’ or 
considered mitigation options provided in the noise predictions.  

Noise levels at sensitive receivers were presented for the following scenarios: 

 Access road construction. 

 Turbine foundation preparation. 

 Trench digging for cables  

 Turbine assembly and erection  

 Concrete pouring for foundation. 

NVIA presented conservative noise predictions of the closest receivers to the construction works in Table 7-2. 
Note that a supplementary noise assessment will be undertaken solely to identify any potential noise impacts 
associated with the Lerida Road South upgrade prior to works commencing.  

Table 7-2 - Predicted construction noise levels from NVIA 

Receiver 

SH 
NML 

Leq,15min 
dBA 

OSH  
NML 

Leq,15min 
dBA 

Predicted construction noise level Leq,15min dBA 

Access road 
construction 

Turbine 
foundation 
preparation 

Cable trench 
digging 

WTG 
assembly 

Concrete 
pouring 

G 40 35 40-45 40-45 40-45 <30 30-35 

M 40 35 35-40 35-40 35-40 <30 <30 

N 40 35 55-60 55-60 55-60 40-45 45-50 

T 40 35 45-50 45-50 40-45 30-35 35-40 

L 40 35 30-35 30-35 30-35 <30 <30 

Q 40 35 30-35 30-35 30-35 <30 <30 

Z 40 35 35-40 35-40 35-40 <30 <30 

FF 40 35 35-40 35-40 35-40 <30 <30 

Notes: SH = standard hours, OSH = Outside of standard hours. 
Predicted noise levels that exceed the standard hours and outside of standard hours NMLs are highlighted in bold text and shaded red. 
Predicted noise levels that exceed the outside of standard hours NML are highlighted in italic text and shaded orange. 
Predicted noise levels that do not exceed the NMLs are highlighted green. 

 

 

The predictions indicate the following activities should allow for respite periods during construction: 
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 During access road construction, turbine foundation preparation and cable trench digging receivers G, N 
and T would experience noise levels above the standard and outside of standard hours NML. Receivers 
M, Z and FF would experience noise levels above the outside of standard hours NML only. 

 During WTG assembly, receiver N would experience noise levels above the standard and outside of 
standard hours NML. 

 During concrete pouring, receiver N would experience noise levels above the standard and outside of 
standard hours NML. Receiver T would experience noise levels above the outside of standard hours 
NML only. 

 When the NVIA was completed, receiver FF was within 2km of the closest turbine. Through the 
approvals process and design optimisation this is now approximately 2.1km so is extremely likely to 
experience lower noise than predicted in the NVIA.  
 

7.7 Construction Vibration Assessment 
The NVIA assessed the potential for adverse human exposure and building damage vibration impacts to 
occur from certain construction equipment. The NVIA selected the potentially most vibration intensive 
machinery and predicted indicative vibration levels at the nearest receivers (Receiver N) at 300m and the next 
nearest receiver which is 1000m away. 

Table 7-3 presents the indicative vibration levels at 300m and 1000m from the activity. The cosmetic damage 
and human exposure criteria have also been included for comparison. As the construction work is temporary, 
the maximum values from Table 7-3 have been used as the limiting criteria for human exposure. Note that a 
supplementary vibration assessment will be undertaken solely to identify any potential vibration impacts 
associated with the Lerida Road South upgrade prior to works commencing. 

 

Table 7-3 - Predicted vibration levels 

Equipment 
Typical1 

PPV at 
10m mm/s 

Indicative1,2,3  
PPV mm/s 

Cosmetic 
damage 
vibration 

limit  
PPV mm/s

Human exposure  
vibration limit PPV mm/s 

Continuous Impulsive 

300m 1000m Day Night Day Night 

Piling 12-30 0.1-2.0 <0.1-0.8 5 0.56 0.4 17.0 5.6 

Loader breaking kerbs 6-8 <0.1-0.5 <0.2 5 0.56 0.4 17.0 5.6 

15 tonne roller 7-8 <0.1-0.5 <0.2 5 0.56 0.4 17.0 5.6 

7 t compactor 5-6 <0.1-0.5 <0.2 5 0.56 0.4 17.0 5.6 

Roller 5-6 <0.1-0.4 <0.2 5 0.56 0.4 17.0 5.6 

Pavement breaker 4.5-6 <0.1-0.4 <0.2 5 0.56 0.4 17.0 5.6 

Dozer 2.5-4 <0.1-0.3 <0.1 5 0.56 0.4 17.0 5.6 

Backhoe 1 <0.1 <0.1 5 0.56 0.4 17.0 5.6 

Jackhammer 0.5 <0.1 <0.1 5 0.56 0.4 17.0 5.6 

Note 1: Vibration levels as presented in the NVIA. 
Note 2: Cells highlighted in green are unlikely to exceed the continuous human exposure criteria. Cells highlighted in yellow may 
marginally exceed the continuous human exposure criteria. Cells highlighted in red are at risk of exceeding the continuous human 
exposure criteria. 
Note 3: The predicted vibration levels are indicative only and are dependent on the equipment used and the ground conditions. 
 

Table 7-3 indicates that receivers are at low risk of exceeding the building damage criteria and the impulsive 
criteria for all of the identified construction plant. 
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When activities are 300m from receiver N, the predicted vibration levels indicate that the continuous vibration 
limits may be exceeded during the day and night for piling and during the night for the loader breaking kerbs, 
the 15 tonne roller and the 7 tonne compactor when these activities are producing high vibration levels. 

For receivers 1000m away or further the continuous vibration limits are not likely to be exceeded.  

7.7.1 Safe working distance 
Safe working distance for vibration intensive plant are stipulated below from Roads and Maritime service 
(RMS NSW).  

The minimum working distances are indicative and will vary depending on the particular item of plant and local 
geotechnical conditions.  

7.8 Construction Road Traffic Noise Assessment 
The construction works have the potential to cause adverse noise impacts as a result of additional vehicles 
travelling on existing roads to and from the construction site. The NVIA assessed the impacts of the additional 
traffic generated by the construction works on existing roads. The primary traffic route from Port Kembla is 
expected to be via Picton Road and the Hume Highway. The potentially impacted roads were identified as: 

o Hume Highway (west of Federal Highway). 

o Hume Highway (east of Federal Highway). 

o Picton Road. 

o Lerida Road South. 

The peak expected trips generated for the construction works are approximately 112 heavy vehicles and 220 
light vehicles per day. The NVIA assessed traffic noise with and without the construction traffic at receivers N 
and Z which are adjacent to Lerida Road South and receiver CC which is adjacent to the Hume Highway west 
of the Federal Highway. In addition, receivers at a representative distance of 20m and 45m were assessed for 
Picton Road and Hume Highway south of the Illawarra highway respectively were assessed. 

Figure 7-1 Minimum working distances from sensitive receivers 
Construction Noise and Vibration Guideline – August 2016 
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The NVIA presented an assessment of road traffic noise levels with reference to the Road Noise Policy (EPA, 
2011) as outlined in Table 7-4.  The road noise policy application notes (EPA, 2013) state that in relation to 
sensitive land uses affected by additional traffic on existing roads generated by land use developments: “any 
increase in the total traffic noise level as a result of the development should be limited to 2 dB above that of 
the noise level without the development. This limit applies wherever the noise level without the development is 
within 2 dB of, or exceeds, the relevant day or night noise assessment criterion.” 

 

Table 7-4 - NVIA predicted construction traffic noise levels for peak traffic generation (day time) 

Receiver 
Project 

related road 

Distance 
to road  

Existing traffic 
noise level  

Traffic noise level 
with construction  

RNP criteria 

Location (m) dBA dBA 

N 
Lerida Road 

South 
45 Leq,1hr 41 Leq,1hr 53 

Leq,1hr 55 dBA  
or less than 2.1 dBA increase 

CC 
Hume 

Highway 
700 Leq,15hr 49 Leq,15hr 50 

Leq,15hr 60 dBA  
or less than 2.1 dBA increase 

Picton 
Road 

Picton Road 20 Leq,15hr 66 Leq,15hr 67 
Leq,15hr 60 dBA  

or less than 2.1 dBA increase 

Hume 
Highway 
(Illawarra 
Highway) 

Hume 
Highway 

45 Leq,15hr 69 Leq,15hr 69 
Leq,15hr 60 dBA  

or less than 2.1 dBA increase 

Z 
Lerida Road 

South 
625 Leq,1hr 28 Leq,1hr 40 

Leq,1hr 55 dBA  
or less than 2.1 dBA increase 

As result, the increase criterion of more than 2.1 dBA is relevant to construction traffic noise from the 
development where the above is satisfied.  The predicted results in the NVIA indicate that adverse noise 
impacts (above the RNP criteria) are not expected with the additional traffic on the project roads.  
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8  MITIGATION AND CONTROL 
The following table outlines the management measures and mitigation strategies that are undertaken as far as 
practicable during the pre-construction, construction, and post-construction phases of the project to mitigate 
the potential impacts associated with environmental noise and vibration as identified in the Project Risk 
Register. 

Management Measures & Mitigation Strategies Responsibility Source  

Working hours for construction 

Working hours for construction activities are limited by conditions in 
the Project Approval  

Principal Contractor 
/ Sub-contractors  

MCoA  
D6 to D9 

Construction activities associated with the Project shall be 
undertaken during the following standard construction hours:  

 7.00am to 6.00pm Mondays to Fridays, inclusive; and  

 8.00am to 1.00pm Saturdays; and  

 at no time on Sundays or public holidays.  

Principal Contractor 
/ Sub-contractors  

MCoA D6 

Construction works outside of the standard construction hours may 
be undertaken in the following circumstances:  

a) construction works that generate noise that is:  

i. no more than 5 dBA above rating background level at any 
residence in accordance with the Interim Construction Noise 
Guideline (Department Environment and Climate Change, 
2009);  

ii. no more than the noise management levels specified in 
Table 3 of the Interim Construction Noise Guideline 
(Department of Environment and Climate Change, 2009) at 
other sensitive receivers; or  

b) for the delivery of materials required outside those hours by the 
NSW Police Force or other authorities for safety reasons; or  

c) where it is required in an emergency to avoid the loss of life, 
property and/or to prevent environmental harm; or  

d) works approved through an EPL; or  

e) works as approved through the out-of-hours work protocol 
outlined in Annex C. 

Principal Contractor 
/ Sub-contractors  

MCoA D7 
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Management Measures & Mitigation Strategies Responsibility Source  

Except as expressly permitted by the EPL, any activities resulting in 
impulsive or tonal noise emission (such as rock breaking, rock 
hammering, pile driving) shall only be undertaken:  

a) between the hours of 8.00 am to 5.00 pm Mondays to Fridays;  

b) between the hours of 8.00 am to 1.00 pm Saturdays;   

c) at no time on Sundays or public holidays; and  

d) 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. 

Principal Contractor 
/ Sub-contractors  

MCoA D8 

Except as expressly permitted by the EPL, blasting operations shall 
only be undertaken during the following standard construction hours:  

a) 9.00am to 5.00pm Mondays to Fridays, inclusive; and  

b) 9.00am to 1.00pm Saturdays; and  

c) at no time on Sundays or public holidays.  

Where compelling safety reasons exist, the EPA may permit a blast 
to occur outside the abovementioned hours. Prior written notification 
of any such blast must be made to the EPA. 

Principal Contractor 
/ Sub-contractors  

MCoA D9 

Where practical, piling activities shall be undertaken using quieter 
alternative methods than impact or percussion piling, such as bored 
piles or vibrated piles 

Principal Contractor 
/ Sub-contractors 

MCoA D14 

Pre-Construction Phase 

Site Inductions 

All employees, contractors and subcontractors are to receive an 
environmental induction. The induction must at least include: 

 All relevant project specific and standard noise and vibration 
mitigation measures. 

 Relevant licence and approval conditions. 

 Permissible hours of work. 

 Any limitations on high noise generating activities. 

 Location of nearest sensitive receivers. 

 Construction employee parking areas. 

 Designated loading/unloading areas and procedures. 

 Site opening/closing times (including deliveries). 

 Environmental incident procedures. 

Principal Contractor 
/ Sub-contractors  

MCoA  
D25 b) iii) 
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Management Measures & Mitigation Strategies Responsibility Source  

Behavioural practices 

 No swearing or unnecessary shouting or loud radios on site. 

 No dropping of materials from height, throwing of metal items and 
slamming of doors. 

Principal Contractor 
/ Sub-contractors  

MCoA  
D25 b) iii) 

Equipment selection 

 Quieter and less vibration emitting construction methods will be 
used where feasible and reasonable. 

Principal Contractor 
/ Sub-contractors  

MCoA  
D25 b) iii) 

 Plan worksites and activities to minimise noise and vibration. 

 Plan traffic flow, parking and loading/unloading areas to minimise 
reversing movements within the site. 

Principal Contractor 
/ Sub-contractors  

MCoA  
D25 b) iii) 

Non-tonal reversing alarms 

 Non-tonal reversing beepers (or an equivalent mechanism) will 
be considered for use on construction vehicles and mobile plant 
regularly used on site and for any out of hours work. 

Principal Contractor 
/ Sub-contractors  

MCoA  
D25 b) iii) 

 Minimise disturbance arising from delivery of goods to 
construction sites. 

 Loading and unloading of materials/deliveries is to occur as far 
as possible from sensitive receivers. 

 Site access points and roads as far as possible away from 
sensitive receivers will be used. 

 Dedicated loading/unloading areas to be shielded if close to 
sensitive receivers. 

 Delivery vehicles to be fitted with straps rather than chains for 
unloading, wherever possible. 

 Haulage routes will be located as far away as possible from 
residential receivers, where this is reasonable and feasible. 

Principal Contractor 
/ Sub-contractors  

MCoA  
D25 b) iii) 

Community consultation 

 Periodic notification of activities 

 Website 

 Construction Response Line 

 Email distribution list 

The BoP in 
consultation with 
Vestas 

MCoA  
D25 b) iii) 

Construction Phase 

 Equipment will be maintained in efficient working order. 
Principal Contractor 
/ Sub-contractors  

MCoA  
D25 b) iii) 
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Management Measures & Mitigation Strategies Responsibility Source  

 Quieter construction methods will be used, where there are 
sensitive receivers potentially affected and where this is 
considered reasonable and feasible. These may include grinding, 
rock splitting or terrain levelling instead of hydraulic rock 
breaking. 

Principal Contractor 
/ Sub-contractors  

MCoA  
D25 b) iii) 

 Machinery will not be turned on prior to the work hours outlined in 
this NVMP. This will include daily maintenance activities and/or 
‘warming up’ of engines. 

Principal Contractor 
/ Sub-contractors  

MCoA  
D25 b) iii) 

 Truck movements will be restricted to identified haulage routes 
and the routes outlined in the Construction Traffic Management 
Plan. 

Principal Contractor 
/ Sub-contractors  

MCoA  
D25 b) iii) 

 The use of temporary noise shielding will be considered at 
locations where substantial exceedances of noise criteria are 
predicted. 

Principal Contractor 
/ Sub-contractors  

MCoA  
D25 b) iii) 

 Static noise sources, such as generators, pumps and lighting 
towers, will be located as far as possible from sensitive receivers. 

Principal Contractor 
/ Sub-contractors  

MCoA  
D25 b) iii) 

 Noisy plant working simultaneously close together will be avoided 
to the greatest extent practical near noise affected sensitive 
receivers. 

Principal Contractor 
/ Sub-contractors  

MCoA  
D25 b) iii) 

 Truck drivers will limit compression braking as far as practicable 
Principal Contractor 
/ Sub-contractors  

MCoA  
D25 b) iii) 

 The contractor shall, where feasible and reasonable, limit high 
noise impact activities and work to the mid-morning and mid-
afternoon periods, where near to sensitive receivers. 

Principal Contractor 
/ Sub-contractors  

MCoA  
D25 b) iii) 

 All noise complaints received will be dealt with promptly. 
Construction methods may need to be altered to reduce noise 
impacts at the affected locations. 

Client/Principal 
Contractor  

MCoA  
D25 b) iii) 

 Where it has been identified as necessary (e.g. in response to 
community complaints), noise monitoring will be undertaken to 
check that the noise mitigation measures are effective 

Principal Contractor 
/ Sub-contractors  

MCoA  
D25 b) v) 

 Where possible, noise generating equipment will be strategically 
positioned to take advantage of natural screening from 
geographical features or other structures to reduce the 
transmission of noise between work sites and receiver locations. 

Principal Contractor 
/ Sub-contractors  

MCoA  
D25 b) iii) 

 Alternative methods or plant are to be used to minimise vibration 
from construction activities. 

Principal Contractor 
/ Sub-contractors  

MCoA  
D25 b) iv) 

 Safe working distance for vibration intensive plant are to be 
developed on site once size of plant/machines are confirmed. 
Guideline can be found in section 7.1.1. 

Principal Contractor 
/ Sub-contractors  

MCoA  
D25 b) iv) 
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Management Measures & Mitigation Strategies Responsibility Source  

 Where Structures fall within the cosmetic damage zone for 
vibrations as stipulated in section 7.1.1, they will be surveyed one 
week prior to commencement and one week after completion of 
vibration activities. 

Principal Contractor 
/ Sub-contractors 

MCoA  
D25 b) iv) 

9 MONITORING AND INSPECTION 
In addition to the requirements outlined in sections 9 of the CEMP, the following table outlines the monitoring 
and reporting to be undertaken during the pre-construction, and construction phases of the project relating to 
environmental noise and vibration. 

 

Monitoring & Reporting Requirements Responsibility Source of 
Requirement 

Noise monitoring is to be carried out in accordance with the 
procedure in Annex B.  

Principal Contractor / 
Sub-contractors  

MCoA 

25 b) v) 

Vibration monitoring is to be carried out in response to 
complaints and to establish safe working distances for the piling 
rig, breaker, roller and compactor in accordance with the 
procedure in Annex B. 

Principal Contractor / 
Sub-contractors  

MCoA  

25 b) v) 

Periodic inspection of equipment shall be conducted to ensure 
that they have been maintained correctly and are not generating 
excessive noise and vibration. 

Principal Contractor / 
Sub-contractors  

MCoA  

25 b) v) 

This noise and vibration construction management plan shall be 
audited in accordance with the auditing procedure in section 9.1 
of the CEMP and updated where required. 

Principal Contractor / 
Sub-contractors  

MCoA  

25 b) vii) 
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10  REVIEW AND IMPROVEMENT 
10.1 Continual Improvement  
Continual improvement of this plan will be achieved by the continual evaluation of environmental management 
performance against proposed control measures, environmental policies, objectives and targets for the 
purpose of identifying opportunities for improvement.  Evaluation against the above will be undertaken as 
described through Section 9 of the CEMP.  

The continual improvement process will be designed to: 

 identify areas of opportunity for improvement of environmental management which leads to improved 
environmental performance 

 determine the root cause or causes of non-conformances and deficiencies 

 develop and implement a plan of corrective and preventative action to address 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. 

 

10.2 Plan Update  
The processes described in section 11 of the CEMP will be followed for updating and amending this sub-plan 
in accordance with condition C6A of the MCoA. 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 Section 11 of 
the CEMP.  
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ANNEX A – MAP OF NEAREST RECEIVERS 
Annex A-1 - Nearest Sensitive Receptors 
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ANNEX B – MONITORING PROTOCOL 
Noise monitoring 
Noise monitoring is to be undertaken in accordance with the provisions in the following documents: 

 Industrial Noise Policy (EPA, 2000). 

 Australian Standard AS 1055 Description and measurement of environmental noise. 

Locations  

Noise monitoring should occur at the closest receiver to the construction activity. A list of the nearest identified 
receivers is presented in Annex A.  Where access or acoustic considerations do not allow a measurement to 
take place at these locations, other locations may be used provided that they are representative of the 
acoustic environment at the above locations.  Monitoring locations may be added on a case by case basis to 
address specific concerns or persistent complaints from any sensitive receiver. 

Noise management levels 

Noise levels from the monitoring should be compared with the noise management levels detailed in Section 8. 

Frequency 

Attended noise surveys will be undertaken for the following: 

 During scheduled out of hours work. 

 In the event of a complaints. 

Methodology 

 Noise compliance monitoring should be undertaken only using operator attended noise monitoring. 

 The monitoring will be carried out in accordance with the provisions of the Industrial Noise Policy and AS 
1055. 

 Monitoring should occur during typical construction activities. The state of activities should be confirmed 
by a representative of the construction works. 

 The monitoring equipment’s calibration will be checked before and after each monitoring occurrence. 
Measurements are only to be considered valid for a difference of less than ±1 dB between calibration 
checks. 

 The meteorological conditions at the time of measurements should be recorded by either a portable 
weather station at the site of the measurements or the nearest Bureau of Meteorology site at Goulburn 
Airport (Station ID 070330) supplemented by onsite weather observations in accordance with AS 1055.  

 Monitoring will be conducted using a calibrated sound level meter.   

 The monitoring should be conducted over a sufficient duration which provides results for comparison 
against the noise management levels. 

 Attended monitoring should determine the noise level from the construction activities only for comparison 
with the noise management levels. Where this cannot be directly measured or accurately estimated, 
alternative methods of determining compliance may be used as detailed in the Industrial Noise Policy. 

 A representative of the construction contractor be present during the noise measurements to assist in the 
identification of noise sources, their location and cause. 

 Any identified exceedances of the noise management levels will be reported as soon as reasonably 
possible within 24 hours of the event occurring. 
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Reporting 

A report of each monitoring occurrence would include the detail below. Records of all noise monitoring are to 
be kept and maintained as part of the project monitoring register, as detailed in section 9. 

 The date, time and duration of measurements. 

 The equipment used, the serial numbers and date of last NATA calibration. 

 The results of calibration checks before and after the monitoring occurrence. 

 The location of the measurements including justification for the selected location. 

 The prevailing meteorological conditions during the measurement, including the wind speed and direction, 
rainfall and a determination of the presence of temperature inversions.  

 A description of the noise sources contributing to the noise environment. 

 A description of the noise emission from the works including observations on the character of the noise - 
intermittent, steady, impulsive, tonal, broadband, low frequency and directivity. 

 The potential cause of noise from the construction activities. 

 The noise levels measured including Leq,15min, Lmax, L1,15min, L10,15min, L90,15min in dBA. 

 Any adjustments made to the measurements eg. for reflecting surfaces (other than the ground). 

 The measured, estimated or calculated noise level from construction activities. 

 Where noise levels are not able to be directly measured or reliably estimated, the methodology and 
assumptions used to determine the noise level from construction shall be stated. 

 Where noise limits are exceeded, identification of the cause of the exceedance and a list of mitigation and 
management measures recommended to reduce noise levels. 

Where monitoring is carried out in response to a complaint, the following shall also be included: 

o The nature and description of complaint. 

o The location from where the complaint was made and the measurement location. 

o An assessment of the contribution of the cause of the complaint to the ambient noise environment 
and the construction’s noise emission. 

o Where required, methods to mitigate and manage the cause of the complaint. 

Exceedance of the noise management levels 

An exceedance of the noise management levels is defined where the measured noise level from the 
construction activities only is more than 2 dBA above the noise management levels in Section 8. 

 The person conducting the noise monitoring shall inform the Site Manager as soon as reasonably 
possible within 24 hours of the monitoring. Where an exceedance is identified the following shall occur: 

 The monitoring data is to be reviewed to determine the potential cause of the exceedance. 

 The noise level, use and location of the identified cause of the exceedance shall be reviewed. 

 Existing noise mitigation and management controls will be reviewed and revised as appropriate. 

 Corrective action will be implemented as required. 

 If required, additional monitoring is to be carried out to confirm the effectiveness of any actions taken. 

 Records of all exceedances and actions taken to address them are to be maintained in the project 
monitoring register. 

 Where an exceedance is identified as a result of a complaint, the complainant shall be notified of the 
corrective action being undertaken to address the complaint.  
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Vibration Monitoring 
Locations  

Attended vibration monitoring shall be undertaken on a case by case basis to address specific concerns or 
persistent complaints from any sensitive receiver. 

 

Vibration limits 

Vibration levels from the monitoring will be compared with the vibration limits for building damage and human 
exposure as detailed in Section 8. 

 

Frequency 

Vibration monitoring will be considered in consultation with property owners and service providers. 

 

Methodology 

 

 Vibration monitoring to be carried out in accordance with the monitoring guidance within Assessing 
Vibration, A Technical Guideline (DEC, 2006). 

 The mitigation measures mentioned in section 6 are to be followed wherever practical  

 The monitoring equipment’s calibration should be checked before and after each monitoring occurrence. 
Measurements are only to be considered valid for a difference of less than ±1 dB between calibration 
checks. 

 The ground conditions for the source, receiver and path locations shall be noted.  

 Monitoring should be conducted by an appropriately qualified person using a calibrated vibration 
transducer. 

 The monitoring should be conducted over a sufficient duration which provides results for comparison 
against the vibration limits. 

 Attended monitoring should determine the vibration level from the construction activities only for 
comparison with the vibration management levels. Where this cannot be directly measured or accurately 
estimated, alternative methods of determining compliance may be used as detailed in the Industrial Noise 
Policy. 

 A representative of the construction contractor to be present during the vibration measurements to assist 
in the identification of vibration sources, their location and cause. 

 Any identified exceedances of the vibration management levels should be reported as soon as reasonably 
possible within 24 hours of the event occurring. 

 

Reporting 

A report of each monitoring occurrence which should include at a minimum: 

 The date, time and duration of measurements. 

 The equipment used, the serial numbers and date of last NATA calibration. 

 The results of calibration checks before and after the monitoring occurrence. 

 The location of the measurements including justification for the selected location. 
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 The ground conditions for the source, path and receiver.  

 A description of the vibration sources contributing to the measured levels. 

 A description of the vibration levels emission from the including observations on the type of vibration - 
intermittent, continuous, or impulsive. 

 The potential cause of noise from the construction activities. 

 The measured vibration levels including peak particle velocity (mm/s) and where required the vibration 
dose value (VDV) mm/s-1 measured in each direction (x, y and z). 

 Any adjustments made to the measurements. 

 The measured, estimated or calculated vibration level from construction activities. 

 Where vibration levels are not able to be directly measured or reliably estimated, the methodology and 
assumptions used to determine the vibration level from construction shall be reported. 

 Where vibration limits are exceeded, identification of the cause of the exceedance and a list of mitigation 
and management measures recommended to reduce vibration levels. 

Where monitoring is carried out in response to a complaint, the following shall also be included: 

o The nature and description of complaint. 

o The location from where the complaint was made and the measurement location. 

o An assessment of the contribution of the cause of the complaint to the total vibration levels and 
the vibration produced by the construction works. 

o Where required, methods to mitigate and manage the cause of the complaint. 

All vibration monitoring should be added to the environmental monitoring program/register within the CEMP to 
assist with implementation, tracking and compliance. 

 

Exceedance of the vibration levels 

An exceedance of the vibration limits is defined where the measured vibration level are more than the 
vibration levels in Section 8. 

 In the event of a non-compliance of the building damage limits being measured the vibration generating 
activity should cease and an investigation undertaken into using an alternative less vibration intensive 
technique. An alternative technique is to be determined based on the activity, location, site conditions or 
equipment contributing to the exceedance.  As part of the investigation, an inspection of any affected 
property is to be undertaken immediately. 

 Where an exceedance of the human exposure limits is measured, the person conducting the monitoring 
shall report the exceedance as soon as reasonably possible within 24 hours of the monitoring.  

 The monitoring data is to be reviewed to determine the potential cause of the exceedance. 

 The vibration level, use and location of the identified cause of the exceedance shall be reviewed. 

 Existing vibration mitigation and management controls will be reviewed and revised as appropriate. 

 Corrective action will be implemented as required. 

 Where required, additional monitoring is to be carried out to confirm the effectiveness of any actions 
taken. 

 Records of all exceedances and actions taken to address them are to be maintained in the project 
monitoring register. 

 Where an exceedance is identified as a result of a complaint, the complainant shall be notified of the 
corrective action being undertaken to address the complaint.  
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ANNEX C – OUT OF HOURS WORK PROCEDURE 
Context 

This Out of Hours Works (OOHW) Procedure forms part of the Construction Environmental Management Plan 
(CEMP) for the planned construction of the Collector Wind Farm.  

It has been developed to provide a consistent approach to assess, approve and manage OOHW and to 
satisfy Condition D25 b) vi) of the Project Approval. 

This procedure provides guidance for determining the noise levels and potential impacts on amenity for any 
activity proposed outside standard construction hours. This procedure also details the consultation 
requirements and approval process to be followed prior to undertaking those works. 

Purpose 

This OOHW procedure should be read in conjunction with the rest of the NVMP.  

This procedure details the following:  

 Identifies the MCoA and environmental mitigation measures applicable to OOHW for the Project.  

 Details Project specific noise management levels.  

 Provides information on the need and justification for carrying out work outside of standard construction 
hours.  

 Identifies the risk assessment process used to categorise OOHW and mitigation measures to be 
considered for each category.  

 Provides detail on the requirement to carry out a noise and vibration assessment.  

 Provides guidance on the approval pathway for an OOHW application and community and agency 
consultation approach for OOHW.  

 This procedure does not apply to blasting as blasting is only permitted during working hours as specified 
in MCoA D9.  

Applicable time periods 

For the purposes of this NMVP, in accordance with MCoA D6 and D7 out of hours work is defined as work 
that occurs during the following periods: 

 6.00pm to 11.59pm and 12.00am to 7.00am Mondays to Friday inclusive. 

 12.00am to 8.00am and 1.00pm to 11.59pm Saturdays. 

 At any time on a Sunday and Public Holiday. 

OOHW noise management levels 

The noise management levels that apply to OOHW are defined by the ICNG and the project specific noise 
management levels are presented in Annex C-1 below. The time periods are defined as follows: 

 Day (OOHW) 7.00am to 8.00am and 1.00pm to 6.00pm Saturdays. 

 Evening 6.00pm to 10.00pm. 

 Night 10.00pm to 7.00am. 
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Annex C-1 - OOHW noise management levels 

Receiver type 
NML Leq(15min) dBA 

Day (OOHW1) Evening Night 

All residential 35 35 35 

 

Justification for out of hours work  

The ICNG details five categories of works that may be undertaken outside recommended standard hours. The 
five categories of works that might be undertaken outside the recommended standard hours are: 

 The delivery of oversized plant or structures that police or other authorities determine require special 
arrangements to transport along public roads.  

 Emergency work to avoid the loss of life or damage to property, or to prevent environmental harm. 

 Maintenance and repair of public infrastructure where disruption to essential services and/or 
considerations of worker safety do not allow work within standard hours. 

 Public infrastructure works that shorten the length of the project and are supported by the affected 
community. 

 Works where a proponent demonstrates and justifies a need to operate outside the recommended 
standard hours. 

Consistent with these categories, the Project will require that certain activities take place outside of standard 
construction hours during the evening and night-time periods. Out of hours work may be required due to 
technical considerations such as the need to meet particular quality specifications. 

Other construction activities that may require scheduled out of hours work include, but are not limited to:  

 To ensure the quality of concrete, in situ pours may occur early in the morning. 

 Operation of ancillary facilities to support out of hours work.  

Other construction activities may be required or proposed to be undertaken outside of standard working 
hours. These activities will be also be assessed in accordance with the process outlined in this OOWH 
Procedure. 

The Project Approval stipulates that the following activities would be permissible without undergoing an 
OOHW protocol assessment: 

 Where construction work is no more than 5 dBA above rating background level at any residence in 
accordance with the ICNG. 

 No more than the noise management levels specified in Table 3 of the ICNG at other sensitive receivers. 

 For the delivery of materials required outside those hours by the NSW Police Force or other authorities for 
safety reasons. 

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

 Works approved through an EPL. 
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OOHW Approval Process 
1  Identify need  

The contractor will identify a need to undertake out of hours work activities in accordance with their works 
program and schedule. 

2  Prepare OOHW work application 

An application for OOHW should include details on the following: 

 the proposed scope of works. 

 location of works. 

 duration of works. 

 justification 

 predicted noise impacts. 

 location of sensitive receivers. 

 consultation required. 

 approval required. 

3  Prepare an OOHW noise assessment 

A construction noise assessment will be undertaken to assess the noise impacts for activities proposed 
outside standard construction hours. A range of plant and equipment will be required to undertake activities 
associated with OOHW. In accordance with the ICNG items to consider during these assessments include:  

 All noise sources related to the proposed construction works, including vehicles that operate on site. 

 Location and height of noise sources on site. 

 Proposed movement alarms on plant and vehicles. 

 Alternative work methods (including noise mitigation measures) and justification of the selected work 
methods. 

 Equipment or plant noise levels – references should be provided for all noise source levels in the 
assessment. 

 All stages of the construction works.  

 All residences and other sensitive land uses potentially impacted. 

 Site features (including topography, buildings and surrounding land uses) that affect noise propagation. 

 Proposed construction hours and the percentage of time the equipment operates. 

 Other concurrent construction works in the vicinity that may contribute additional noise. 

A risk assessment process has been adopted to identify the risk of intrusive noise impacts at sensitive 
receivers where construction noise levels are predicted to exceed the NML. The noise impact category (A to 
E) is defined by calculated noise levels and broadly identifies the potential for intrusive noise impacts. The 
noise impact levels also guide the level of consultation and noise mitigation measures required to manage 
these impacts at sensitive receivers.  

Considering the Project Approval, the rating background level (RBL) and the highly noise affected criterion in 
the ICNG of 75 dBA, the noise impact categories in Annex C-2 below have been adopted in this OOHW 
assessment process. Relevant NML criteria for the project are detailed in Section 8 of the CNVMP. 
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Annex C-2 - Noise impact categories for OOHW 

OOHW 
Category 

Noise level 
Potential for intrusive 
noise impacts 

A No exceedance of NML Very low 

B 1-5 dBA above NML Low 

C 6-15 dBA above NML Medium 

D 16-25 dBA above NML High 

E More than 25 dBA above NML Very High 

Depending on the applicable noise impact category, the relevant mitigation measures will be assessed and 
implemented where reasonable and feasible. Feasible work practices are practical to implement, while 
reasonable work practices take into account the balance of costs and benefits and community views (DECC, 
2009). 

Initial noise level calculation 

As outlined in the ICNG the initial noise level prediction is to be used determine the magnitude of expected 
noise levels and initial noise impact category. The calculation can be carried out through a non-computer 
modelled indicative calculation. This would take into account the distance and any shielding between the 
source and the residences or other sensitive land uses.  

If the calculated noise levels identify noise levels above the NML (i.e. Category B–E, refer to Table 4-1), more 
detailed calculations will be carried out and a construction noise impact assessment will be prepared. 

Detailed noise level calculation 

For OOHW that fall into Categories B–E, a construction noise impact statement will be prepared to assess the 
construction scenario for each OOHW activity. The construction noise impact statement will include:  

 Details on the nature and scope of each activity, including details on times, vehicles, plant and equipment 
to be used to carry out the activity.  

 Details on the justification for each activity. 

 Predicted noise levels and exceedances above NML for the relevant locations. Noise levels should be 
modelled ‘after mitigation’.  

 Analysis to justify the use of selected construction methods, plant and equipment compared to 
alternatives (if applicable).  

 Appropriate measures to minimise the noise and vibration impacts on noise sensitive receivers.  

 An assessment of sleep disturbance where works are planned to occur over more than two consecutive 
nights.  

 For Category E works, nominated representative noise monitoring locations. 

This information will be used to determine the OOHW noise impact category of the activity for all locations 
predicted to experience noise levels above NMLs. This information will also be used to determine the 
consultation requirements and/or measures required to manage noise impacts (refer Section 10).  

If vibration intensive plant is likely to be used during OOHW, the construction noise impact statement will also 
include predicted ground vibration levels at various distances from the plant. Vibration criteria relevant to the 
project are outlined in Section 8 of the CNVMP.  
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Exceedances of the vibration criteria should be considered qualitatively when categorising risk of OOHW 
activities. 

 

Identification of appropriate mitigation measures 

There are a number of additional mitigation measures that could be applied to manage OOHW noise impacts 
from the project. These additional mitigations measures will be implemented where reasonable and feasible 
and will directly relate to the extent of noise impact of the proposed OOHW as categorised in Annex C-2. The 
higher the noise impact from the proposed activities, the greater the level of mitigation and consultation 
required for the proposed works.  

4  Community consultation 

Prior to OOHW being approved and commencing, consultation will occur in accordance with the Project 
Community Communications Strategy (CCS), to ensure the community and stakeholders are informed of 
proposed OOHW in a proactive and progressive manner. The CCS provides details of the approach to 
consultation throughout the project corridor including preferred consultation techniques for specific 
communities. 

General consultation methods and requirements are outlined in Annex C-3 below. 

Annex C-3 – OOHW consultation measures 

Measure 
When to 
consider 

What is required? 

General community consultation 
(letter box drops, information 
sessions etc.) 

Category A-E 
Notification to noise affected sensitive receivers as identified 
in the construction noise impact statement. 

Provide community update 
including a six week ‘look ahead’ 
for likely OOHW 

Category C-E 
A regular update to the community to provide an indicative six 
week ‘look ahead’ for all proposed OOHW. May be via 
letterbox drops, Project website etc. 

Addressed notifications Category D-E Individual notifications to residents 

Face to face consultation Category E Individual meetings with potentially affected residents 

Respite offer/act of good will Category E Subject to consultation with affected residents 

Reasonable temporary relocation 
offer 

Category E 
Subject to consultation, in accordance with project temporary 
accommodation procedure 

Negotiated agreement Category E 

A negotiated agreement may be considered for those 
receivers whose amenity will be very highly affected. 
Negotiated agreements will be carried out in accordance with 
Section 8.3 of the NSW Industrial Noise Policy (EPA, 2000). 

Project Environmental Representative 

As part of the OOHW approval process for Category C to Category E works, the Project will refer the 
application to the Environmental Representative for approval.  

The OOHW assessment form (and accompanying documents) are to provide evidence to demonstrate that 
the proposed OOHW is justified, that the community has been adequately consulted and that the mitigation 
measures are feasible and reasonable. This information will be provided at same time as provision of 
information to the Secretary.  
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The final OOHW application with supporting documents will be provided to the Environment Representative 
for approval in accordance with approval requirements detailed in the following section. Application will 
include details of consultation and responses to any issues raised by community or stakeholders. 

Where a low risk of impacts is predicted to occur for categories A and B, the Environmental Representative 
will be the approval body for the works.  
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5  OOHW Approval Pathways 

The out of hours work request will be approved by the Environment Representative (OOHW Categories A - B) 
and the Environmental Manager in consultation with the Secretary (OOHW Categories C - E). 

Annex C-4 - Approval for OOHW 

Category Approval body Information required 

A Environment Representative OOHW assessment 

B Environment Representative Construction noise impact statement 

Evidence that noise levels can meet the ICNG OOHW NMLs 

Evidence of community consultation 

C-E Environment Representative 
and Secretary 

Construction noise impact statement 

Evidence that noise levels can meet the ICNG OOHW NMLs 

Evidence of community consultation 

Monitoring and auditing 

All OOHW works should be subject to noise monitoring at the nearest potentially affected receivers to ensure 
that noise level is not in excess of the OOHW NMLs. 

Where an exceedance is measured, the mitigation shall be examined and corrective action be implemented 
prior to a continuation of OOHW. 

Monitoring is to be conducted in accordance with Annex B of the NVMP. 

Complaints Management 

Complaints shall be managed in accordance with Section 10, 11 and Annex B of this NMVP and the CEMP 
complaints management protocol. 


