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1 INTRODUCTION 

This Construction Noise and Vibration Management Plan (CNVMP) is a sub-
plan of the White Rock Wind Farm (WRWF) Stage 1 Construction 
Environmental Management Plan (CEMP).  It has been prepared by 
Environmental Resources Management Australia Pty Ltd (ERM) on behalf of 
White Rock Wind Farm Pty Ltd (WRWFPL, the Proponent). 

The CNVMP describes the methods for mitigation and management of 
potential noise and vibration (and blasting) impacts associated with the 
construction of the White Rock Wind Farm (WRWF, or the project). 

1.1 PROJECT DESCRIPTION 

The WRWF gained Project Approval (MP 10_0160) on 10 July 2012 under 
Part 3A of the NSW Environmental Planning and Assessment Act 1979 
(EP&A Act) and is subject to the Ministers Conditions of Approval (MCoA) as 
modified on 24 July 2015 and 1 April 2016. 

The Project Approval allows for construction of up to 119 wind turbines and 
ancillary facilities for access, a substation and grid connection, electrical 
connection of the wind turbines to the substation, temporary construction 
facilities and permanent meteorological monitoring masts. 

Stage 1 of the WRWF project involves installation of 70 wind turbines and 
associated ancillary facilities, to which the overall Construction Environmental 
Management Plan (CEMP) and this CNVMP applies. 

Further project information (as relevant to this CNVMP) can be found in the 
White Rock Windfarm Environmental Assessment (EPURON 2011) including the 
White Rock Wind Farm - Environmental Noise Assessment (Sonus, 2010). 

1.1.1 Project Locality 

The project area is approximately 20 kilometres (km) west of Glen Innes 
within the Glen Innes Severn and Inverell local government areas.  The project 
is to be located generally in the area between the Gwydir Highway in the 
north and Maybole Road in the south. 

The bulk of the project and majority of access will occur within the Glen Innes 
Severn Shire.  The western part of the project is within Inverell Shire. Guyra 
Shire is to the south of the WRWF project area.  The project is mostly located 
on private lands with sections of some access routes and electrical collection 
circuits crossing Crown lands. 

The WRWF site is located in steep hilly rural land that ranges in elevation 
from about 1000 metres (m) in the north to over 1300 m on some of the higher 
ridges including White Rock Mountain. 
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The land has been partly cleared to provide exotic pastures for stock (cattle 
and sheep) grazing.  Much of the steeper land retains remnant woodland 
vegetation.  Cleared areas are common along ridgetops to facilitate grazing 
and farm access.  

There is a low density of rural settlement in the area surrounding the WRWF 
site.  In addition to lease agreements with all host landowners, WRWFPL is 
also seeking to establish neighbour agreements with all properties within 3km 
of the closest wind turbine.  

The WRWF site, wind turbine layout, associated ancillary facilities, 
surrounding area, local area road network and other items of importance to 
this CNVMP are identified in Figure 1.1. 
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1.2 PURPOSE AND SCOPE 

The primary purpose of this CNVMP is to detail how construction noise and 
vibration (or blast) impacts will be minimised and managed. 

The measures, procedures and protocols provided as this CVNMP are 
designed to facilitate the timely completion of WRWF construction works in a 
safe and efficient manner while minimising noise and vibration impacts on 
surrounding community, neighbours and structures. 

1.2.1 Managing Wind Farm Construction 

In general, construction aspects of wind farm projects present a range of 
potential impact risks and management issues due to the nature of works, the 
times of day required for some activities and the large project areas in which 
works can occur. 

The weather conditions associated with this elevated site (generally between 
1000 to 1400 m) and exposed ridge locations as well as strong winds, wide 
range in temperatures and extreme conditions such as snow require a degree 
of flexibility in timing of work activities to ensure a safe and efficient 
construction process. 

As the wind turbines are progressively installed and the substation is 
energised, the commissioning of completed turbines will commence 
introducing operational noise for parts of the site while construction works are 
still occurring.  The wind farm is only considered operational once all turbines 
are commissioned and operating. 

1.2.2 Objectives and Scope 

This CNVMP aims to support the achievement of compliance with the 
Ministers Conditions of Approval (MCoA) (as modified), WRWF 
Environmental Protection Licence (EPL) conditions, relevant legislation and 
relevant guidelines so that acceptable environmental performance can be 
achieved using reasonable and feasible measures.  The CNVMP provides: 

• identification of sensitive receptors and relevant construction noise and 
vibration (and blast) goals applicable to the project; 

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

 



WHITE ROCK WIND FARM – STAGE 1 – CEMP – ANNEX C - CNVMP                 APRIL 2016 

 
ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0295776RP03/FINAL/26 APRIL 2016 

 5  

• identification of reasonable and feasible measures proposed to be 
implemented to minimise and manage construction noise and vibration (or 
blast) impacts, including construction traffic noise impacts; 

• 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;  

• 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; 

• an Out-of-Hours Work (OOHW) Protocol for the assessment, management 
and approval of works outside of standard construction and 
decommissioning hours, including a risk assessment process under which 
an Environmental Representative (ER) may approve out-of-hours (OOH) 
construction activities deemed to be of low environmental risk and refer 
high risk works for the Secretary's approval.  The OOHW Protocol details 
standard assessment, mitigation and notification requirements for high and 
low risk out-of-hour works, and details a standard Protocol for referring 
applications to the Secretary; and 

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

1.3 CONSTRUCTION ASSESSMENT BACKGROUND 

As part of the Project Application, a noise and vibration assessment was 
carried out for the WRWF to assess whether the proposed construction 
activities would impact upon sensitive receptors close to the site, refer White 
Rock Wind Farm - Environmental Noise Assessment prepared by Sonus Pty Ltd, 
dated December 2010 (Sonus 2010). 

The objectives of the Sonus 2010 assessment were to qualify impacts via a 
quantitative assessment and inform management and mitigation measures to 
ensure that works could be carried out in a manner that will minimise noise 
and vibration emissions to the sensitive receptors surrounding the site. 

The findings of the Sonus 2010 assessment identified that, for some parts of 
the project, some general construction activities (including road traffic) could 
generate noise levels that will require mitigation and management. 
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The Sonus 2010 assessment presented a range of “reasonable and feasible” 
noise control strategies to minimise noise during construction.  These 
strategies were focused on engineering measures, the substitution of 
alternative construction processes, fitting of broadband reversing signals and 
administrative measures such as inspections, scheduling and providing 
training to establish a noise minimisation culture for the works. 

Vibration impacts were also considered in the Sonus 2010 assessment and 
impacts were not anticipated if construction activities do not occur within 100 
m of a dwelling and that a monitoring regime is implemented during these 
times to ensure compliance. If works do occur within 100 m of a dwelling (this 
is not anticipated), impacts could occur.  Blasting impacts were also 
considered in the Sonus 2010 but none are anticipated as blasting is not 
expected to be required for the project. 

1.3.1 Applying Sonus 2010 Recommendations to the CNVMP 

ERM and WRWFPL have reviewed the Sonus 2010 noise assessment and its 
recommendations in the context of Stage 1 construction works and potential 
for impacts on sensitive receptors within and surrounding the project area. 

The purpose of this review was to inform the preparation of this CNVMP.  
Subsequent to this review, WRWFPL has developed a strategy to manage 
noise and vibration (and blasting) impacts via the following measures: 

• establish host land owner and neighbour agreements with potentially 
impacted residents that provide for the landowner acceptance of certain 
noise impacts under the terms of the agreement; 

• consider the potential impacts of its noise and vibration (or blast) 
generating activities and apply reasonable and feasible mitigation 
measures to these activities; 

• comply with the standard work hours for the majority of the construction 
activities; and 

• seek approval for any noise and vibration generating works which need to 
be undertaken outside of the standard working hours. 

1.4 LEGAL AND OTHER REQUIREMENTS 

The construction works for the WRWF are subject to the requirements of the 
MP-10_0160 conditions as modified and the WRWF EPL 20665. 

MP-10_0160 was modified (MOD 2) in July 2015 and again on 1 April 2016 
(MOD3).  Conditions E5, Condition E9 and Condition E10 relate to 
construction and blasting noise and vibration.  In addition, Condition E22(b) 
sets out how construction and blasting noise and vibration will be minimised 
and managed via a CNVMP (this plan).  

This CNVMP is required to be consistent with the guidelines in the Interim 
Construction Noise Guidelines (DECC, 2009) and forms part of the overall CEMP 
that must be approved by the Secretary (DP&E) prior to commencement of 
construction. 
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The WRWF EPL 20665 has been issued on 26 April 2016 and sets out 
requirements for noise management levels, monitoring, compliance and 
reporting.  The EPL was issued by the Environment Protection Authority 
(EPA) under the Protection of the Environment Operations Act 1997 (POEO 
Act). 

The EPL will initially apply for construction works referred to as ‘Scheduled 
Development Work’ and the mitigation and management measures presented 
in this CNVMP are expected to assist in achieving compliance with the 
anticipated requirements of the EPL. 

1.4.1 Relevant Policy, Guidelines and Standards 

This CNVMP has been prepared with due regard to and in accordance with 
the relevant policy, guidelines and standards presented in the reference 
section of this document.  The key policy, guidelines and standards are 
highlighted throughout this document as necessary. 

In particular, Condition E22(b) requires that this plan be consistent with the 
guidelines contained in the NSW Department of Environment and Climate 
Change – NSW Interim Construction Noise Guideline (ICNG), July 2009 and shall 
include, but not necessarily be limited to items (i) to (vii) of Condition E22(b). 

1.4.2 Related Management Plans 

This CNVMP has been developed as a stand-alone document and, sub-plan of 
the WRWF Stage 1 CEMP, to detail how construction noise and vibration 
impacts will be minimised and managed.  Management of noise and vibration 
issues will be consistent with the CEMP management framework. 

Construction traffic on public roads and within the site boundary will be 
managed in accordance with the White Rock Wind Farm Construction Traffic 
Access Management Plan (ERM 2015).  This related CEMP sub-plan is expected 
to assist in the minimisation of noise levels and impacts associated with 
WRWF construction traffic. 

1.4.3 Minister’s Conditions of Approval 

MP 10_0160 (MOD 3) Conditions E5, Condition E9, Condition E10 and 
Condition E22(b) apply to this CNVMP. 

Requirements of these conditions and where they are addressed in this 
CNVMP are summarised in Table 1.1. 

The ‘Statement of Commitments’ provided with the Project Application 
included Commitments 7 to 11.  These commitments are listed in Table 1.2 
together with a reference to the location they are addressed in this CNVMP. 

WRWFPL is committed to the noise, vibration and blast mitigation, 
management measures and monitoring procedures and protocols presented in 
this CNVMP. 
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Table 1.1 MCoA - Construction Noise and Blasting (MP 10_160, MOD2) 

 
Condition Requirement 

Where this is 
Addressed 

E5 

The Proponent shall only undertake construction or decommissioning activities 

between: 

• 7:00am to 6:00pm Mondays to Fridays; 
• 8:00am to 1:00pm Saturdays; and 
• at no time on Sundays or NSW public holidays. 

Chapter 3 

The following construction activities may be undertaken outside these hours: 

• activities that are inaudible at any non-associated residence; 
• activities approved under an out-of-hours (OOHW) work Protocol (see condition E22(b)(vi)); 
• the delivery of materials as requested by the NSW Police Force or other authorities for safety reasons; or 
• emergency work to avoid the loss of lives, property and/or prevent environmental harm. 

Chapter 8 and 
Annex A 

E9 
The Proponent shall only carry out blasting on site between 9am and 5pm Monday to Friday and 9am to 1pm Saturday. No blasting is 
allowed on Sundays or NSW public holidays. 

Chapter 7 

E10 

The Proponent shall ensure that any blasting carried out during construction of the project does not exceed the criteria in Table 1 (of 
MP 10_160, MOD 3 reproduced below. 

Chapter 7 

Tabe 1 – Blasting Criteria 

Location 
Airblast Overpressure 

(dB (Lin Peak)) 
Ground Vibration 

(mm/s) Allowable Exceedance 

Residence on privately-owned 
land 

120 10 0% 

115 5 
5% of the total number of 
blasts or events over a period 
of 12 months. 

 

Chapter 7 
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Condition Requirement 

Where this is 
Addressed 

E22(b) 

- 
A 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 ICNG and shall include, but not necessarily be limited to 
items (i) to (vii). 

This CNVMP 

(i) Identification of sensitive receivers and relevant construction noise and vibration goals applicable to the project. Chapter 2 

(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, particularly residential areas. 

Chapter 3 

(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). 

Chapter 4, 5 and 
Chapter 6 

(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. 

Chapter 6 and 
Chapter 7 

(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. 

Chapter 11 and 
Chapter 12 

(vi) 

An out-of-hours work (OOHW) Protocol for the assessment, management and approval of works outside of standard construction 
and decommissioning hours as defined in Condition E5, 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. 

Chapter 8 and 
Annex B 

(vii) Mechanisms for the monitoring, review and amendment of this plan. Chapter 13 

1. Note: The ICNG identifies 'particularly annoying' activities that require the addition of 5dB(A) to the predicted level before comparing to the construction Noise Management 
Level. 
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Table 1.2 Statement of Commitments relating to Construction Noise and Vibration 

Document 
Reference Commitment Requirement Section this is Addressed 

Statement of 
Commitments 

7 

Undertake construction activities associated with the project that would create audible noise at non-
involved receivers during the hours: 

• 7:00am to 6:00pm Mondays to Fridays, inclusive; 
• 8:00am to 1:00pm Saturdays; and 
• at no time on Sundays or public holidays. 

Chapter 3 

8 
Apply all reasonable and feasible work practices to meet the noise affected levels in accordance with 
ICN Guidelines including the use of temporary acoustic barriers, the use of silencers, improved vehicle 
noise control and the use of ‘quiet work practices’ such as reducing or relocating idling machinery. 

Chapter 4 

9 
Implement a community consultation process to ensure adequate community awareness and notice of 
expected construction noise. 

Chapter 10 

10 
Locate fixed noise sources such as crushing plant at the maximum practical distance to the nearest 
dwellings and where possible using existing landforms to block the line of sight between the 
equipment and the dwelling. 

Chapter 4 

11 Meet ICNG for control of blasting associated with construction of the project. Chapter 7 
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2 POTENTIALLY SENSITIVE RECEPTORS 

A key objective of this CNVMP is to identify potentially impacted 
neighbouring residences and to set out mitigation measures that will ensure 
compliance and acceptable noise amenity at these residence locations. 

WRWFPL’s approach to the management of construction noise impacts has 
included the establishment of neighbour agreements with landowners that 
have residences surrounding WRWF but that would be otherwise non-
associated. 

The following potentially sensitive receptors identified in Table 2.1 have been 
conservatively identified as the closest (up to 3 km from the nearest turbine) 
and/or potentially most affected (dwelling) locations situated in close 
proximity to the WRWF.  The locations are shown in Figure 2.1. 

Beyond 3 km, construction and blasting noise impacts are not anticipated to 
occur and no vibration impacts are expected. 

In all cases construction noise will be assessed or monitored during 
construction at the most-affected point on or within the residential property 
boundary or, if that is more than 30 m from the residence, at the most-affected 
point within 30 m of the residence.   
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Table 2.1 WRWF Stage 1 – Details of Residences within 3 km including association status 

ID Code Property Name 

Receptor 
Type or Status 

 

GPS Co-ordinates 
(WGS84 / UTM Zone 56S) Distance to Closest 

Stage 1 Turbine (m) 
 

Closest Stage 1 
Turbine No. Easting Northing 

I180 Novar 1 Neighbour Deed 360723 6693926 713 109 

J180 Novar 2 Neighbour Deed 361093 6693979 929 109 

H40 Adavale Non-Associated 359518 6707472 1738 1 

L80 Minamurra 3 Neighbour Deed 363607 6703260 1866 52 

L82 Minamurra Neighbour Deed 363807 6703132 2069 52 

L83 Minamurra 2 Neighbour Deed 363876 6703488 2147 52 

I40 Quabedee Non-Associated 360953 6707433 2308 1 

F131 Try Again Acquired by WRWF Pty Ltd 357575 6698604 2323 34 

L200 Hedgeroy Non-Associated 363850 6691139 2550 113 

N180 Mountview 1 Non-Associated 365055 6693027 2529 83 

N190 Mountview 2 Non-Associated 365068 6692882 2646 83 

I210 Mountview 2 Non-Associated 360464 6690120 2712 111 

F132 Robindale Neighbour Deed 357381 6697991 2720 34 

J181 Melrose Agreement to Lease 361471 6693658 837 112 

L170 Eden Brae Agreement to Lease 363945 6694206 910 83 

TBC Talarook 22 Agreement to Lease 362538 6702045 958 56 
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ID Code Property Name 

Receptor 
Type or Status 

 

GPS Co-ordinates 
(WGS84 / UTM Zone 56S) Distance to Closest 

Stage 1 Turbine (m) 
 

Closest Stage 1 
Turbine No. Easting Northing 

L180 Marinka Agreement to Lease 363264 6693915 999 83 

K170 - Agreement to Lease 362176 6694170 1211 82 

H140 Glen Moriston Agreement to Lease 359559 6697134 1245 39 

L100 Talarook Agreement to Lease 363073 6701858 1524 56 

L90 Caloola Cottage Owned by involved landowner 363455 6702193 1817 56 

L70 Kalanga Cottage Owned by involved landowner 363219 6704876 1993 51 

L71 Kalanga Owned by involved landowner 363591 6704528 2119 51 

L101 Caloola Owned by involved landowner 363793 6701734 2245 56 

F120 Numarella Agreement to Lease 357051 6699521 2457 29 

K51 Balaclava Cottage Owned by involved landowner 362295 6706272 2734 51 

K50 Balaclava Owned by involved landowner 362492 6706495 3000 51 

1. F131 and F132 are closest to WRWF substation; 
2. Proposed retirement house; and 
3. Distances are preliminary only and may need to be updated for final turbine coordinates. 
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3 CONSTRUCTION METHODOLOGY 

This section provides an overview of the WRWF Stage 1 construction 
methodology as relevant to this CNVMP and presents: 

• an overview of the required WRWF Stage 1 work components; 

• a list of potential noise and vibration generating activities; 

• a summary of the approved hours of work; and 

• the proposed construction schedule. 

3.1 CONSTRUCTION CONTRACTORS 

Construction of the WRWF will be undertaken on behalf of WRWFPL by a 
number of construction contractors.  Two Principal Contractors have been 
appointed: 

• Balance of Plant (BoP) contractor Fulton Hogan for civil works and wind 
turbine installation; and 

• TransGrid for the 132kV/33kV/11kV substation and 132kV connection 
services. 

Other contractors will include transport contractors and the crane operators 
that erect the wind turbines.  All of the contractors are required to comply 
with the requirements of the CEMP and its sub-plans as relevant to the work 
activities that they undertake. 

3.2 NOISE AND VIBRATION GENERATING ACTIVITIES 

The plant, equipment and machinery, or activities to be undertaken, for the 
WRWF will vary throughout the project area for the various stages of 
construction.  Project activities and types of construction with the potential to 
generate noise and vibration are described in Table 2.1. 

Table 3.1 Noise and Vibration Generating Activities – Stage 1 

Construction Component 
Potential Noise and Vibration 

Generating Activities 

Site establishment, laydown 
areas and offices 

Transport trucks, dozer, grader, excavator; loader, pouring 
footings, install offices and amenities. 

Hardstands, access tracks 
and drainage works 

Dozers, graders, rollers/compactors, loaders, tipper trucks, 
trucks with imported gravel, excavation for drainage and 
batters, material crushing and screening plant. 

Excavation of footings and Excavation in soil and rock to depth of about 3m.  Dozer and 
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Construction Component 
Potential Noise and Vibration 

Generating Activities 

install formwork rock breakers, loader, tipper trucks. 

Concrete production, deliver 
and pouring at turbine sites  

Batch plant operation, delivery of materials, movement of 
agitator trucks, truck mounted pumps and pouring, 
generator and lighting. 

33kV underground cabling 
between sites 

Trenching machine for excavation in soil and rock, tipper 
trucks, sand trucks, cable laying, backfill plant. 

Oversize transport loads – 
plant delivery 

Oversize trucks and support vehicles for steep grades.  
Escort vehicles, cranes for unloading, cutters to disassemble 
packing frames. 

Large cranes and transport 
of parts 

Large cranes (2 x 100, 1 x 500 and 1 x 1200 tonne) to erect 
turbines, assembly and disassembly on-site, operation 
during lifts, generator for tools and lighting. 

Turbine fit-out and 
commissioning 

Mostly internal works but including work at kiosk 
transformers and coolers.  Commissioning can involve 
resolution of any abnormal characteristics. 

132kV and 33kV overhead 
lines 

Dozers for tracks and pads, excavators for pole footings and 
pads, cranes to lift and install poles, large equipment to draw 
conductors into place. 

132kV/33kV/11kV 
substation 

Dozer, grader, excavator, crane(s), rock breaker if need, 
tipper trucks, concrete agitator truck and pumps, drilling rig, 
generator(s). 

Site restoration works 
Backhoe/excavator, grader, trucks with topsoil, imported 
rock to line drains. 

Other activities 
Many light vehicles and delivery of various items and 
materials generally lower noise activities. 

 

3.3 HOURS FOR CONSTRUCTION AND BLASTING 

The project Approval specifies construction (or decommissioning) hours 
under Conditions E5 and Condition E9.  These conditions distinguish 
between general construction and blasting requirements as follows: 

• Condition E5 presents the standard construction hours and circumstances 
for out of hours work; and 

• Condition E9 presents the hours when blasting may be carried out. 

A summary of the approved construction and blasting hours, and associated 
requirements, for works outside these hours, is provided in Table 3.2. 
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Table 3.2 Approved Hours for Construction and Blasting 

Condition Description Approved Hours 

E5 

Approved 
Construction Hours 

The Proponent shall only undertake construction or 
decommissioning activities 
between: 
• 7:00am to 6:00pm Mondays to Fridays; 
• 8:00am to 1:00pm Saturdays; and 
• at no time on Sundays or NSW public holidays. 

Requirements for 
Out of Hours Work 

The following construction activities may be 
undertaken outside these hours: 
• activities that are inaudible at any non-associated 

residence; 
• activities approved under an out-of-hours 

(OOHW) work Protocol (see condition E22(b)(vi)); 
• the delivery of materials as requested by the NSW 

Police Force or other authorities for safety reasons; 
or 

• emergency work to avoid the loss of lives, property 
and/or prevent environmental harm. 

E9 
Approved Blasting 
Hours 

The Proponent shall only carry out blasting on site 
between 9am and 5pm Monday to Friday and 9am to 
1pm Saturday.  No blasting is allowed on Sundays or 
NSW public holidays. 

 

3.3.1 Compliance with The Approved Hours 

Compliance with the approved hours for construction and blasting is a key 
feature of this CNVMP and the project noise management strategy.  However 
some works, for example, the delivery of turbine structures and blades, will 
require oversize and overmass vehicles and will be undertaken outside the 
recommended standard hours in accordance with Transport Permits issued by 
the relevant road authorities.  Many parts of the WRWF are at considerable 
distance from non-associated sensitive receptors (> 3 km) and potential noise 
and vibration impacts are not anticipated to occur, within and outside the 
approved hours. 

All reasonable and feasible measures will be taken to limit works to these 
hours and to comply with the requirements of Conditions E5 and 
Condition E9 including provision for pre-approved OOHW described in 
Chapter 8 of this CNVMP and the OOHW Protocol provided in Annex A. 

 

3.4 CONSTRUCTION SCHEDULE 

The WRWF Stage 1 construction works will extend over 2 years and will 
involve the following key phases identified in Table 3.3. 

Limiting construction to the approved hours is the responsibility of the  
EPC Construction Manager. 
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Table 3.3 Phases of Project Implementation 

 TIME 2015 2016 2017 2018 
ACTIVITY Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 
Pre-construction Phase  
Gain all pre-
construction 
approvals 

          

Install Met Masts           
Construction Phase  
Site entry upgrade             
Local road upgrades             
Site establishment, 
compounds and 
amenities 

            

11KV Power supply             
Access Tracks, 
clearing and 
earthworks 

          

Prepare turbine 
hardstands and 
turbine footings 

           

Batch Plant operation           
Install 33kV Cabling           
Install 33kV OH Line           
Deliver Turbine 
components  

          

Erect Towers, 
nacelles and rotors 

          

Sub Station Footings           
Sub Station 
construction 

           

Install 132kV line           
Install O&M Building           
De-mobilise Site           
Restore site including 
on-site screen 
planting 
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4 CONSTRUCTION NOISE MANAGEMENT 

This section presents the management strategy that will be applied to 
minimise potential Stage 1 construction noise impacts generated by the 
project.  The following hierarchical approach will be used as far as practicable: 

• where WRWF noise levels are above criteria, implement reasonable and 
feasible good practice environmental controls to minimise noise and 
vibration emissions and/or exposure duration at affected receptors; 

• where the use of good practice environmental control mitigation measures 
do not adequately address exceedances of criteria, adopt alternative 
measures to minimise impacts on the community; and 

• liaise with the local community regarding scheduled works which are 
predicted to have increased noise impacts. 

As noted in Chapter 1 WRWFPL has developed a strategy to manage noise 
impacts via a number of measures that are appropriate for the construction of 
a wind farm. 

A key aim of the overall noise management strategy is to establish host land 
owner and neighbour agreements with potentially impacted residents (within 
3 kilometres (km) of wind turbine locations) that provide for land owner 
acceptance of certain noise impacts under the terms of the agreement. 

The management strategy presented here will be modified as necessary for 
host land owners and residences with neighbour agreements in place but will 
be applied in full to manage impacts at non-associated residences, or at 
residences where an agreement is not reached. 

4.1 PERFORMANCE TARGETS (CONSTRUCTION NOISE) 

To assist the management of noise emissions associated with WRWF 
construction, the following performance targets have been set and will remain 
the responsibility of the WRWFPL Site Construction Manager for the duration 
of the project: 

• zero noise related actions taken by regulators; 

• zero noise nuisance complaints; and 

• zero non-compliant construction noise monitoring results. 

Where these targets cannot be met, the WRWFPL Site Construction Manager 
will immediately investigate the issue, implement suitable (additional) 
mitigation and investigate the outcomes, to establish effectiveness of 
mitigation measures. 
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4.2 HOURS FOR CONSTRUCTION 

Construction activities associated with the Stage 1 works (other than blasting) 
will be undertaken during the following approved standard hours 
(Condition E5): 

• 7am to 6pm Mondays to Fridays; 

• 8am to 1pm on Saturdays; and 

• No works on Sundays or public holidays. 

Where out of works are necessary the measures described in Chapter 8 and the 
OOHW Protocol presented in Annex A will be implemented. 

4.3 NOISE MANAGEMENT LEVELS  

This section presents noise management levels (criteria) developed for the 
WRWF based on the measured existing background noise levels presented in 
the Sonus 2010 assessment.  The key documents utilised for this are the: 

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

• NSW Department of Environment and Climate Change – NSW Interim 
Construction Noise Guideline (ICNG), July 2009. 

A summary of the background noise levels adopted in this CNVMP are 
provided in Table 4.1.  

Table 4.1 Existing Background Noise Levels 

Receptor 
Rating Background Level (RBL) 

Daytime Evening Night time 
H40 (R1) 33 31 30 

L200 (R21) 30 30 30 
0191 (R27) 32 32 32 
L82 (R35) 31 31 30 
I180 (R44) 30 30 30 
F131 (R56) 30 30 30 
I210 (R64) 30 30 30 

1. RBL is defined by the INP as the overall single figure background level representing 
each assessment period (day/evening/night) over the whole monitoring period (as 
opposed to over each 24-hour period used for the assessment background level). 
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Guidance Note 

The Sonus 2010 assessment identified RBL values for the evening and/or 
night period higher than the RBL for the daytime period at some locations.  In 
accordance with the INP the project-specific RBL values for the evening and 
daytime were set no greater than the noise level for daytime. 

Also in accordance with the INP, where the RBL is measured to be less than 
30 dB(A) it was set to the minimum value of 30 dB(A) to develop criteria. 

The ICNG project-specific noise management levels applicable for works 
during the recommended standard hours and outside the recommended 
standard hours for construction are identified in Table 4.2.  Where a receptor is 
not listed, the WRWFPL Environmental Representative or Site Construction 
Manager will determine the applicable management level based on the values 
for the closest (or representative) receptor where noise levels were measured.  

These locations do not represent all receptors located in the vicinity of the 
WRWF but have been selected for the purposes of this CNVMP.  These 
locations are considered to be representative of locations that will potentially 
experience the highest impacts associated with the WRWF, if any. 

 

 

Managing general construction works to achieve the noise management 
levels is the responsibility of the EPC Construction Manager. 
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Table 4.2 Noise Management Levels  

Receptor 

Work during Standard Hours Works outside Standard Hours (Non-Standard Hours) 

Noise Affected (RBL +10 dB) 
Management Level 

Highly Noise Affected (ICNG fixed value) 
Management Level 

Noise Affected (RBL + 5 dB) 
Management Level 

Daytime1 Daytime1 Daytime2 Evening3 Night time4 

H40 (R1) 43 75 38 36 35 

L200 (R21) 40 75 35 35 35 

0191 (R27) 42 75 37 37 37 

L(82) R35 41 75 36 36 35 

I180 (R44) 40 75 35 35 35 

F131 (R56) 40 75 35 35 35 

I210 (R64) 40 75 35 35 35 

1. Daytime (standard hours) is 7am to 6pm Mondays to Fridays and 8am to 1pm on Saturdays; 
2. Daytime (non-standard hours) is 7am to 8am and 1pm to 6pm on Saturdays and 7am to 6pm on Sundays; 
3. Evening is 6pm to 10pm on any day; 
4. Night time is 10pm to 7am on any day; and 
5. Where a receptor is not listed in the table above, the WRWFPL Environmental Representative or Site Construction Manager will determine the applicable management 

level based on the values for the closest (or representative) receptor where noise levels were measured.  
6. F131 has been acquired by WRWF Pty Ltd and is now associated. 
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4.4 MITIGATION AND MANAGEMENT MEASURES 

To achieve the noise management levels presented in Table 4.2, the mitigation 
and management measures as identified in Table 4.3 will be adopted. 

For each measure, key WRWFPL management personnel and accountabilities 
are provided. 

 

Implementing the noise mitigation and management measures is the 
responsibility of the EPC Construction Manager. 
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Table 4.3 Noise Mitigation and Management Measures 

Factor Management or Control Measure 
WRWFPL 

Responsibility When does this Apply? 

Scheduling 
 

Construction works will be restricted to the approved hours for construction, 
unless suitable justification/approval can be provided for OOHW. 

Site Construction 
Manager 

All works 

Construction works outside the recommended standard hours for construction 
will be limited as far as practical.  Where the works are essential to the project the 
OOHW Protocol described in Annex A of this CNVMP will be applied. 

Out-of-hours Work 

Maintenance 

Plant, equipment and machinery are to be serviced and maintained according to, 
as a minimum, the manufacturer specification.  Where manufacturer requirements 
are not available then industry best practice maintenance will be applied. 

All works 

Plant, equipment and machinery are to be serviced more frequently than the 
manufacturer specification if required to minimise noise or vibration generated by 
the device. 

When plant, equipment or machinery are 
identified to be generating elevated levels 
of noise or vibration 

Control 

Locate fixed noise sources such as crushing and screening plant, concrete batching 
plant, percussion drilling rigs and generators and compressors at the maximum 
practicable distance to the nearest dwellings, and where possible, use existing 
landforms to block line of sight between the equipment and the dwelling. 

All works 

Provide acoustic screens or mounding for fixed crushing and screening plant, 
concrete batching plant and percussion drilling rigs wherever these noise sources 
are located within 1000m of a non-associated dwelling and have direct line of sight 
to that dwelling, in accordance with the following requirements: 
• locate as close as practicable to the noise source; 
• construct from mounding using excavated soil from the site, or a material 

with a minimum surface density of 10 kg/m2, such as 1.2mm thick sheet 
steel or 9mm thick compressed fibre cement sheeting; 

• construct to a minimum height that blocks direct line of sight between the 
noise source and any receiver within the 1000m limit; 

• construct such that there are no air gaps or openings at joints; 
• extend such that the length is at least 5 times greater than its height or so 

that it is bent around the noise source; and 
• if barriers (rather than mounding from excavated soil) are constructed, then 

they shall include acoustic insulation facing into the noise source. 

Where noise sources are located within 
1000m of a non-associated dwelling and do 
not have direct line of sight blocked to that 
dwelling. 
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Factor Management or Control Measure 
WRWFPL 

Responsibility When does this Apply? 
In addition, the site topography, and other shielding features (e.g. large stationary 
machines, mounds of topsoil and piles of materials) should be used to an 
advantage in terms of increased shielding when locating fixed noise sources 
within the 1000m distance. 

Control 

Where possible equipment will be procured with Original Equipment 
Manufacturer (OEM) mufflers installed.  Additional noise attenuation of fixed and 
mobile plant will be considered.  For high noise generating items proprietary 
acoustic enclosures will be considered. 

Site Construction 
Manager 

During equipment selection and where 
required to achieve the noise management 
levels 

Management 

The following site management measures will be implemented: 

• centralised site activities and material stores will be selected and located as 
far from receptors as possible; 

• ensure silencers and enclosures are intact, rotating parts are balanced, loose 
bolts are tightened, frictional noise is reduced through lubrication and 
cutting noise reduced by keeping equipment sharp; 

• only necessary power to complete the tasks will be used; 
• care will be taken not to drop materials such as rock, to cause peak noise 

events, including materials from a height into a truck.  Site personnel should 
be directed as part of an off-site training regime to place material rather than 
drop it; 

• alternative processes will be investigated and implemented where feasible 
and practicable for example the use of broadband motion alarms will be 
considered in lieu of the high pitched devices1; 

• plant known to emit noise strongly in one direction, such as the exhaust 
outlet of an attenuated generator set, will be orientated so that the noise is 
directed away from noise sensitive areas if practicable; 

• machines that are used intermittently shall be shut down in the intervening 
periods between works or throttled down to a minimum; and 

• worksite induction training, educating staff, will be implemented. 
As a last resort and after site activities have been altered i.e. relocated, modified or 
mitigated; works will be stopped. 

All works 



 

 

 E
N

V
IR

O
N

M
EN

TA
L R

ESO
U

RC
ES M

A
N

A
G

EM
EN

T A
U

STR
A

LIA 
0295776RP03/FIN

A
L/26 A

PRIL 2016 

26 

W
H

ITE R
O

C
K

 W
F

 – STA
G

E 1 – C
EM

P
 – A

N
N

EX C
 – C

N
V

M
P 

 
 

 
 

 
 

A
PRIL 2016 

Factor Management or Control Measure 
WRWFPL 

Responsibility When does this Apply? 

Consultation 
Implement the community consultation process and notification process to ensure 
key stakeholders are informed of upcoming works, with a focus on any out of 
hours work or work that is expected to be highly intrusive. 

Site Environmental 
Manager 

As specified in Chapter 10 

Noise Monitoring 

Noise impacts represent the key environmental acoustics factors for the project.  A 
range of mitigation measures are defined in this Table to minimise impacts.  
Monitoring will be implemented to ensure compliance with the noise 
management levels and blast criteria. 

 

As specified in Chapter 11 

 

1. The fitting of a broadband alarm will be subject to an appropriate risk assessment, with the construction team being responsible for ensuring the alarms are installed and 
operated in accordance with all relevant occupational, health and safety legislative requirements. 
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4.4.1 Additional Measures 

Should off-site noise monitoring (refer Chapter 10) identify that levels are 
above the relevant criteria, or if validated complaints are received, then 
additional mitigation, management measures and monitoring options will be 
considered on a case by case basis. 

For the purposes of clarity, “additional” refers to other control, mitigation and 
management measures to those presented in Table 4.3. 

 

4.5 MANAGING NOISE INTRUSIVE ACTIVITIES 

The highest noise levels are expected to be associated with rock breaking e.g. 
excavators using hydraulic hammers or earthing works which could include 
the use of a percussion drilling rig (subject to Condition E7). 

During these phases of the project and prior to commencing any noise 
intrusive activity, a review of receptors in proximity to the works will be 
undertaken to identify those where noise levels may exceed the project noise 
management levels.  Where increased impacts are anticipated the works will 
be planned to be limited to provide respite if necessary. 

Each activity will be reviewed on a case-by-case basis, however when noise 
intrusive activities are planned, community engagement with affected 
receptors will be conducted in accordance with their preferred medium and 
based on the magnitude of likely impacts.  Affected receptors will be informed 
of the proposed noise intrusive activity, including planned durations and the 
proposed mitigation strategies.  Further detail regarding the approach to 
community consultation is provided in Chapter 6. 

 

  

Implementing additional mitigation measures is the responsibility of the 
EPC Construction Manager. 

Managing potential noise intrusive activities is the responsibility of the 
EPC Construction Manager. 
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5 ROAD TRAFFIC NOISE MANAGEMENT 

This section presents the management strategy that will be applied to 
minimise potential Stage 1 road traffic noise impacts generated by the project.  

5.1 PERFORMANCE TARGETS (ROAD TRAFFIC NOISE) 

To assist the management of road traffic noise emissions associated with 
WRWF construction, the following performance targets have been set and 
will remain the responsibility of the WRWFPL Site Construction Manager for 
the duration of the project: 

• zero road traffic noise related actions taken by regulators; and 

• zero road traffic noise nuisance complaints. 

Where these targets cannot be met, the WRWFPL Site Construction Manager 
will immediately investigate the issue, implement suitable (additional) 
mitigation and investigate the outcomes to establish the effectiveness of 
mitigation measures. 

5.2 ROAD TRAFFIC NOISE MANAGEMENT LEVELS  

Construction road traffic noise management levels have been developed with 
due regard to the NSW Department of Environment, Climate Change and 
Water – NSW Road Noise Policy (RNP), March 2011. 

The RNP supersedes the NSW Environment Protection Authority – NSW 
Environmental Noise Management – Environmental Criteria for Road Traffic Noise 
(ECRTN), May 1999 which was referenced in the Sonus 2010 assessment.  The 
road traffic noise management levels presented in this CNVMP are identical 
to those adopted in the Sonus 2010 assessment. 

Guidance Note 

The RNP also presents permissible increases in noise levels above the existing 
road traffic noise of the area.  However, the relative increase management 
levels are primarily intended to protect existing quiet areas from excessive 
changes in amenity due to noise from a road project.  Relative increase 
management levels are therefore excluded from this assessment which deals 
with potential temporary impacts associated with construction road traffic. 

The RNP project-specific road traffic noise management levels are identified in 
Table 5.1. 

Managing road traffic noise to achieve the noise management levels is the 
responsibility of the EPC Construction Manager. 
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Table 5.1 Road Traffic Noise Management Levels   

Assessment Classification 
Noise Management Levels 

Daytime (7am to 10pm) Assessment Period 
Noise Management Levels  

Night time (10pm to 7am) Assessment Period 

Road traffic noise management levels for existing 
residences affected by additional traffic on existing sub-
arterial roads generated by land use developments. 

Leq, (15 hour) 
60 dB (external) 

Leq, (9 hour) 
55 dB (external) 

Road traffic noise management levels for existing 
residences affected by additional traffic on existing local 
roads generated by land use developments. 

Leq, (1 hour) 
55 dB (external) 

Leq, (1 hour) 
50 dB (external) 
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5.3 MITIGATION AND MANAGEMENT MEASURES 

To achieve the road traffic noise management levels presented in Table 5.1, the 
mitigation and management measures as identified in Table 5.2 will be 
adopted.  For each measure, key WRWFPL management personnel and 
accountabilities are provided. 

 

Implementing the noise mitigation and management measures is the 
responsibility of the EPC Construction Manager. 
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Table 5.2 Road Traffic Noise Mitigation and Management Measures 

Factor Management or Control Measure 
WRWFPL 

Responsibility When does this Apply? 

Scheduling 

Heavy vehicle movements into and out of the site, will be restricted to the approved 
hours for construction, unless suitable justification can be provided. 
 
Heavy vehicle movements into and out of the site, will occur OOH if the delivery of 
materials is requested to occur at those times by the NSW Police Force or other 
authorities for safety reasons. 

Site Construction 
Manager 

All works 

Management 

 

 

 

Construction activity will incorporate passenger vehicle and heavy vehicle 
movements to and from the site along local roads in the vicinity of the wind farm.  
These vehicles will include semi-trailers, low loaders, haulage trucks, mobile cranes, 
water tankers, four-wheel-drive vehicles and passenger vehicles. 

The WRWF Construction Traffic Access Management Plan(s) will be implemented to 
reduce noise impacts. 

During on-site and offsite project traffic 
movements, with a focus on periods where 
site traffic is identified to generate 
potentially elevated levels of traffic noise. 

Instruct truck drivers to limit extended periods of engine idling and do not allow 
trucks to queue at the site access or egress points with engines running for greater 
than 5 minutes. 

All works 

Instruct truck drivers to limit engine revving and use of exhaust brakes when 
entering and existing or whilst on site. 

All works 

Keep truck drivers informed of designated vehicle routes, parking locations, 
acceptable delivery hours.  Instruct truck drivers to maintain good operational 
practice to reduce noise generation at all times. 

All works 
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5.3.1 Additional Measures 

Should validated complaints be received regarding road traffic noise on public 
roads then additional mitigation, management measures and monitoring 
options will be considered on a case by case basis. 

For the purposes of clarity, “additional” refers to other control, mitigation and 
management measures to those presented in Table 5.2. 

 

  

Implementing additional mitigation measures is the responsibility of the 
EPC Construction Manager. 
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6 VIBRATION MANAGEMENT 

Construction road traffic is expected to generate limited or no vibration 
impacts.  This section presents the management strategy that will be applied, 
if necessary, to minimise any Stage 1 vibration impacts generated by the 
project. 

6.1 PERFORMANCE TARGETS (VIBRATION) 

To assist the management of vibration associated with WRWF construction, 
the following performance targets have been set and will remain the 
responsibility of the WRWFPL Site Construction Manager for the duration of 
the project: 

• zero damage to non-project related buildings or structures; 

• zero vibration related actions taken by regulators; and 

• zero vibration nuisance complaints. 

Where these targets cannot be met, the WRWFPL Site Construction Manager 
will immediately investigate the issue, implement suitable (additional) 
mitigation and investigate the outcomes to assess effectiveness of mitigation 
measures. 

6.2 SAFE WORK DISTANCES 

A minimum safe work distance of 100 m between vibration source and 
dwellings will be maintained for the duration of the project such that no 
vibration impacts may be generated. 

It is expected that the main sources of vibration will be the rock breakers for 
footing excavation, drilling rigs where required, rock trenching equipment 
and roller/compactor operation during the road and hardstand construction.  
The level of vibration at a distance will be subject to the energy input of the 
equipment and the local ground conditions.  Typically, the distances required 
to achieve the construction vibration management levels are in the order of 20 
m to 100 m. 

The nominated 100 m safe work distance is a conservative estimate, with 
vibration from these activities unlikely to be detectable to humans at such a 
distance.  Based on the separation distances between the construction 
activities and the nearest dwellings being well in excess of the conservative 
distance of 100 m, vibration levels are expected to easily achieve the 
management levels. 
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If works are required within 100 m of a dwelling or structure, impacts will be 
assessed and mitigation measures determined for the activity being 
undertaken.  Monitoring will be undertaken to determine compliance if 
necessary.  Monitoring procedures are outlined for all applicable factors so 
that levels can be measured as needed and the magnitude and extent of 
impacts qualified. 

6.3 DILAPIDATION SURVEYS 

Pre-construction and post-construction dilapidation surveys of sensitive 
structures do not form part of this CNVMP as blasting and/or vibration is not 
expected to result in damage to buildings and structures. 

Surveys will be undertaken immediately following a monitored exceedance of 
the management levels and the scope of the survey will be defined by a 
qualified specialist in consultation with WRWFPL. 

6.4 VIBRATION MANAGEMENT LEVELS  

Construction and road traffic vibration management levels have been 
determined with due regard to the: 

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

• NSW Department of Environment and Conservation – NSW Environmental 
Noise Management – Assessing Vibration: a Technical Guideline (the NSW 
Vibration Guideline), February 2006. 

If works are proposed within 100 metres of a dwelling or structure the  
DIN4150-3 and NSW vibration guideline project-specific vibration 
management levels provided in Annex C should be referred to for monitoring 
purposes.    

Guidance Note 

Management levels for exposure to continuous vibration are not provided as 
no works to which this management level would apply are required for the 
project.  In all cases, daytime is 7 am to 10 pm and night-time is 10 pm to 7 am. 

 

Managing construction vibration to achieve the vibration management 
levels is the responsibility of the EPC Construction Manager. 
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7 BLASTING MANAGEMENT 

Blasting is not expected to be required for the project, hence no impacts are 
anticipated.  Where blasting does become a requirement, the blast events will 
be designed to achieve the criteria presented in Condition E10 and will only 
occur during the approved hours for blasting presented in Condition E9. 

Blast monitoring (for air-blast overpressure and ground-borne vibration) will 
be undertaken for all blast events where levels are expected to approach 
criteria. 

7.1 PERFORMANCE TARGETS (BLASTING) 

To assist the management of blasting events associated with WRWF 
construction, the following performance targets have been set and will remain 
the responsibility of the WRWFPL Site Construction Manager for the duration 
of the project: 

• zero damage to non-project related buildings or structures; 

• zero blasting related actions taken by regulators; and 

• zero blasting nuisance complaints. 

Where these targets cannot be met, the WRWFPL Site Construction Manager 
will immediately investigate the issue, implement suitable (additional) 
mitigation and investigate the outcomes, where necessary. 

7.2 BLAST MANAGEMENT LEVELS 

Condition E10, and specifically Table 1, of MP 10_160, MOD 3 identifies the 
airblast overpressure and ground borne vibration criteria that apply to project 
blasting, when measured at the most affected residence or other sensitive 
receiver.   

The values are consistent with the Australia and New Zealand Environment 
Council (ANZEC) Guideline – Technical Basis for Guidelines to Minimise 
Annoyance due to Blasting Overpressure and Ground Vibration (ANZEC 
Guideline), September 1990 and Standards Australia AS2187.2-2006™ 
(AS2187.2) – Explosives—Storage and Use Part 2: Use of Explosives.  The project-
specific blast criteria are identified in Table 1.1. 

 

 

Limiting air-blast overpressure and ground borne vibration to the Project 
blast criteria is the responsibility of the EPC Construction Manager. 



WHITE ROCK WIND FARM – STAGE 1 – CEMP – ANNEX C - CNVMP                 APRIL 2016 

 
ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0295776RP03/FINAL/26 APRIL 2016 

 36  

8 OUT OF HOURS WORK 

Works outside of the approved standard hours for construction will be 
required for certain construction activities.  The following activities might be 
required outside the approved hours for construction: 

• substation and grid connection activities where high voltage isolations are 
required during low demand periods; 

• turbine installation (crane work) activities that need to be undertaken in 
low wind speed conditions that occur outside standard hours; 

• turbine cabling and installation of auxiliary (“kiosk”) transformers that is 
a relatively low noise activity and unlikely to result in disturbance; 

• concrete foundation works that may require a continuous concrete pour 
with an extended series of concrete deliveries by approximately 80 to 90 
concrete agitator trucks and continuous operation of batch plant during the 
pour period (early start or late finish may be needed); and 

• commissioning activities that need to continue for extended periods but 
are relatively low noise activities. 

8.1 OUT OF HOURS WORK PROTOCOL 

Condition E22 (b)(vi) of MP10_0160 requires development of an Out-Of-
Hours Work (OOHW) Protocol for the assessment, management and approval 
of works outside of the approved hours for construction.  Condition E5 also 
states that OOHW may be undertaken if activities are inaudible at any non-
associated residence. 

Any out-of-hours work and activities will be limited as far as practical and 
will only be undertaken following the application of the OOHW Protocol 
presented in Annex A of this CNVMP. 

The OOHW Protocol is designed for the assessment, management and 
approval of works outside of standard construction and decommissioning 
hours and includes a noise level risk assessment process under which an 
Environmental Representative (ER) may approve out-of-hours (OOH) 
construction activities deemed to be of low environmental risk and refer high 
risk works for the Secretary's approval.  The OOHW Protocol details standard 
assessment, mitigation and notification requirements for high and low risk 
out-of-hour works, and details a standard protocol for referring applications 
to the Secretary. 

 

Implementing the OOHW Protocol is the responsibility of the Site 
Environmental Compliance Manager responsible for the works area. 
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8.2 HIGHLY INTRUSIVE WORKS 

Highly intrusive works will be avoided outside the standard hours for 
construction and scheduled not to occur during evening and night time 
periods unless approved by the Secretary.  Requests for such works will need 
to be supported by a strong justification for undertaking the works outside 
standard hours, demonstrating that the impacts are reasonable and that all 
feasible mitigation measures have been applied. 

 

8.3 EXCEPTIONAL CIRCUMSTANCES 

Other out-of-hours work will be required in exceptional circumstances e.g. 
delivery of materials required outside standard hours by the NSW Police 
Force or other authorities for safety reasons; or where it is required in an 
emergency to avoid the loss of life, property and/or to prevent environmental 
harm.  The out-of-hour works Protocol does not apply to these circumstances. 

 

  

Managing highly intrusive works during OOH is the responsibility of the 
EPC Construction Manager. 

Managing exceptional circumstances is the responsibility of the EPC 
Construction Manager. 
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9 TRAINING AND AWARENESS 

WRWFPL will ensure that all personnel responsible for implementing this 
CNVMP are competent on the basis of education, training and experience. 

All site personnel (including sub-contractors) will be provided with 
environmental training appropriate to their scope of activity and level of 
responsibility. 

General staff and contractors will be inducted to the project with training 
provided on potential noise and vibration (or blast) impacts and constraints 
on working hours.  Details of the noise and vibration management training 
and induction will focus on: 

• objectives of the CNVMP; 

• performance targets; 

• mitigation measures required to be implemented; 

• noise and vibration monitoring and reporting requirements; and 

• incident investigation and response.  

Training is to be provided prior to start-up of any noise and vibration (or 
blast) related management tasks and updated if task, equipment or 
procedures are expected to, or have changed. 

 

  

Implementing the training and awareness is the responsibility of the EPC 
Project Manager. 
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10 COMMUNITY LIAISON AND COMPLAINT HANDLING 

WRWFPL is committed to maintaining the amenity of the surrounding 
environment as far as is practical in the context of construction works.  Some 
impacts are to be expected however these will be temporary and occur over 
short durations and will not be permanent.   

Notifications in relation to traffic movements or works will be done in 
accordance with the Construction Traffic and Access Management Plan. 

Consultation will be undertaken during the project on a case by case basis, 
targeting out of hours work or highly intrusive work with the potential to 
impact identified receptors.  The format of this consultation may include letter 
box drops, formal written notification (e.g. for scheduled and potentially 
impacting works); email correspondence and/or face to face meetings.  The 
following consultation methods may be used: 

• regular Community Information newsletters, providing details of the 
construction plan and duration of the construction phases; 

• provision of information in the shop front in Glen Innes and  on the project 
website; 

• a feedback form on the project website; 

• regular updates to the Community Consultative Committee; 

• regular updates on the construction activities to Local Council and the local 
Police to assist in complaint management if necessary.; and 

• dedicated phone, email and postal addresses for enquiries and complaints. 

In addition, prior to any blasting activity, or construction activity occurring 
within 1000 m of a non-associated dwelling: 

• contact the local community potentially affected by the proposed works 
and inform them by letter of the proposed work, the location of the work, 
the day(s) and date(s) of the work and the hours involved; 

• this contact shall be made a reasonable time before the proposed 
commencement of the work; and 

• the letter will provide the contact details of the Site project Manager, Site 
Environmental Manager and Environmental Representative. 

When out of hours work or highly intrusive activities are planned, community 
engagement with affected receptors will be conducted in accordance with 
their preferred medium and based on the magnitude of likely impacts.  
Affected receptors will be informed of the proposed works, including planned 
durations and the proposed mitigation strategies. 
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Grievance Mechanism 

Complaints arising from WRWF works will be dealt with in accordance with 
the WRWF Complaints Management System described in the WRWF 
Complaints and Enquiries Policy and Plan (Annexures N and O of the CEMP).  
Complaints will be treated sensitively and in a manner that recognises the 
potential for noise and vibration to cause environmental impacts.  Special 
consideration will be given to complaints related to noise and vibration 
during highly intrusive works (particularly those activities when increased 
impacts are anticipated) in order that additional mitigation can be 
implemented in a timely manner.   

 

  

Liaising with the community and handling complaints is the 
responsibility of the Project Developer Community and Compliance. 
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11 INSPECTION AND MONITORING 

This section presents the noise and vibration monitoring that will be 
implemented to regularly measure and assess noise, vibration and blast levels.  
Blasting is not anticipated for the project at the time this CNVMP was 
prepared and any monitoring works will be undertaken only as necessary. 

All measurement and monitoring works (described in more detail in Section 
11.6) will be completed by suitably trained personnel.  If necessary a qualified 
environmental scientist or acoustician will be engaged for support. 

11.1 MONITORING ACTIONS PROTOCOL 

The following monitoring actions Protocol identified in Figure 11.1 will be 
adopted for all measurement and monitoring events.  Actions to control or 
manage emissions will be considered as per the measures described in this 
CNVMP. 

Figure 11.1 Monitoring Protocol 
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11.2 MONITORING SCHEDULE 

The noise, vibration and blast monitoring schedule, including the general 
method and frequency at which data will be captured, is identified in 
Table 11.1. 

 

 

Implementing and maintaining the monitoring schedule is the 
responsibility of the relevant Site Environmental Compliance Officer for 
the works area. 
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Table 11.1 Monitoring Schedule 

ID Item Description Equipment Frequency 

1 Noise and Vibration Planning 
During Stage 1 construction regular review of the 
location and type of works will be undertaken to 
understand potential impacts and to define mitigation. 

None 
(Desktop review) 

Weekly 

2 Noise and Vibration checks 

During Stage 1 construction activities, site personnel 
will visit publically accessible locations surrounding 
the site to determine if potentially impacting noise or 
vibration events are perceptible. 

None 
(Observation) 

Weekly 

3 Equipment Noise Testing 

Noise measurements will be undertaken to measure 
noise levels of significant project equipment, provide 
comparison to typical values of similar equipment and 
to define any additional measures that need to be taken 
to minimise impacts. 

Sound Level Meter 
When potentially intrusive equipment is 
introduced to the project 

4 Attended Noise Measurements 

Noise measurements will be undertaken regularly to 
measure site noise levels, provide comparison of 
measured values to management levels and to define 
any additional measures that need to be taken to 
minimise impacts. 

Sound Level Meter 
Quarterly or, if complaints arise or, as 
needed for OOHW 

5 Unattended Noise Monitoring 
Unattended noise monitoring will be considered on a 
case by case basis where it is deemed suitable to assist 
manage and minimise impacts. 

Noise Monitoring 
(e.g. logging) Device 

As needed 

6 Vibration Monitoring 
Vibration monitoring (unattended or attended) will be 
considered on a case by case basis where it is deemed 
suitable to assist manage and minimise impacts. 

Vibration 
Monitoring Device 

As needed or where vibration generating 
works are planned to occur within 100 m 
of a dwelling 

7 Blast Monitoring 

Blasting may be required for the project.  Blast 
monitoring will be considered only if needed and on a 
case by case basis where it is deemed suitable to assist 
manage and minimise impacts. 

Blast 
Monitoring Device 

Every blast 
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11.3 NOISE AND VIBRATION PLANNING 

During Stage 1 construction, regular review of the location and type of works 
will be undertaken to understand potential impacts and to define mitigation.  
This planning process will be undertaken as part of normal construction 
planning works and will be informed by suitably trained and qualified 
construction personnel. 

 

11.4 NOISE AND VIBRATION CHECKS 

Noise checks will be undertaken once per week where planning indicates 
potential for exceedance, noise complaints have occurred or work is occurring 
OOH.  Vibration checks will be undertaken where planning indicates potential 
for vibration generating works are proposed within 100 metres of a dwelling 
or structure. These checks should be completed as part of normal construction 
management works, by suitably trained and qualified construction personnel.  
Observations and information recorded during the checks conducted by the 
Site Environmental Manager will be fed back to the Site Construction Manager 
so that actions can be taken and future works planned accordingly. 

The planning and check events will target the closest and/or potentially most 
affected sensitive receptors situated within the potential area of influence of 
the works being undertaken at the time.  If impacts are confirmed at the 
closest locations, then other locations will need to be considered as to whether 
assessment is needed.  Publically accessible locations will be selected where 
access is unavailable at the time. 

 

11.5 EQUIPMENT NOISE TESTING 

The Sound Power Level (LW) of potentially intrusive equipment will be 
assessed via measurement within two weeks of the equipment’s introduction 
to site.  Where possible, equipment will be selected with a manufacturer 
specification below typical LW values.  At six monthly intervals, any intrusive 
equipment items that have remained on-site will be remeasured and 
compared to previous results to assess whether their emission level has 
increased. 

Implementing and maintaining the noise and vibration planning is the 
responsibility of the EPC Construction Manager and relevant Site 
Environmental Compliance Officer for the works area. 

Implementing and maintaining the noise and vibration checks is the 
responsibility of the relevant Site Environmental Compliance Officer for 
the works area. 
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A hand held Type 1 or Type 2 ‘integrating-averaging’ sound level meter will 
be utilised to measure equipment noise levels at distance and the LW value 
calculated.  The procedure for this measurement type will be developed for 
the project to the satisfaction of WRWFPL. 

All measurements will be completed with the sound level meter held in hand 
(unless a tripod can be utilised) and with a windscreen fitted.  The devices 
microphone will be focused on the noise emission centre of the equipment 
with no measurements completed within 3 m of any reflective structure or 
wall.  Equipment measurements will not be completed during periods where 
wind speeds exceed 5 m/s or during any rain events.  The sound level meter 
will be calibrated prior to and after all measurement rounds, with any change 
in calibration levels noted. 

Project LW values for potentially intrusive equipment will be compared to the 
typical sound levels of construction plant and equipment obtained from 
Standards Australia AS 2436–2010™ (AS2436) – Guide to Noise and Vibration 
Control on Construction, Demolition and Maintenance Sites; and reproduced in 
Table 11.2. 

Table 11.2 Typical Sound Levels of Construction Plant and Equipment 

Plant description 

Sound Power Levels LW, dB(A) 
Ref: 10-12 W Sound Pressure 

Level 
(mid-point), 

dB(A) 
at 10 m Minimum Maximum 

Typical or 
Range 

Typical 
(midpoint) 

Asphalt paver 103 112 108 80 

Asphalt rotor-mill 111 111 111 83 

Backhoe 100 108 104 76 

Backhoe (with auger) 100 111 106 78 

Bulldozer 102 114 108 80 

Cherry picker 105 105 105 77 

Compactor 110 115 113 85 

Compressor (silenced) 93 110 101 73 

Concrete agitator truck 107 111 109 76 

Concrete pencil vibrator 101 105 103 75 

Concrete pump truck 103 113 108 80 

Concrete saw 112 122 117 89 

Concrete vibratory screen 115 115 115 87 

Crane (mobile) 95 113 104 76 

Crane (tower) 105 105 105 77 

Excavator 97 117 107 79 

Filtration unit (40 000 cfm) 109 109 109 81 

Forklift 106 106 106 78 

Front end loader 110 115 113 85 

Generator (diesel) 84 113 99 71 
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Plant description 

Sound Power Levels LW, dB(A) 
Ref: 10-12 W Sound Pressure 

Level 
(mid-point), 

dB(A) 
at 10 m Minimum Maximum 

Typical or 
Range 

Typical 
(midpoint) 

Grader 105 115 110 82 
Grit-blaster 

(grit and nozzle air noise) 
129 129 129 101 

Hand tools (electric) 95 110 102 74 

Hand tools (pneumatic) 114 117 116 88 

Jack hammers 121 121 121 93 

Loader (wheeled) 99 111 105 77 
Machine mounted 

hydraulic drill 
110 115 113 85 

Machine mounted 
percussive drill 

116 116 116 88 

Machine mounted 
pneumatic drill 

110 121 116 88 

Piling (bored) 111 111 111 83 

Piling (impact sheet Lmax) 126 147 137 109 

Piling (vibratory) 116 133 125 97 

Rock breaker 118 118 118 90 

Roller (vibratory) 103 112 108 80 

Scraper 116 116 116 88 

Spreader 95 95 95 67 

Truck (>20 tonne) 107 107 107 79 

Truck (dump) 117 117 117 89 

Truck (water cart) 106 108 107 79 

Vehicle (light commercial) 100 111 106 78 

Welder 100 110 105 77 
 

11.5.1 Actions for Noisy Equipment 

Actions following LW comparison to the values identified in Table 11.2 include: 

• equipment not complying with the LW values listed in Table 11.2 will not be 
used continuously on-site until the source LW is reduced to the typical 
values stated above, or it can be demonstrated that predicted noise levels 
will comply with noise management levels at receptors; 

• if there is potential for exceedance of noise criteria for non-associated 
residences, the use of alternative measures such as shielding, insulation 
and/or silencers may be implemented to enable compliance with relevant 
noise goals and management levels, for example, treatment of engine 
casing or fitting plant with more effective mufflers; and 
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• where deemed necessary by the LW process described above, and there is 
potential for noise criteria to be exceeded at non-associated residences, 
consideration will be given to enclosing noisy equipment by simple means 
such as use of temporary hoarding, sand bagging or earth bunding.  
Equipment will be positioned, where practicable to be away from 
residential boundaries.  

 

11.6 NOISE MONITORING PROCEDURE 

Environmental noise monitoring will focus on operator attended noise 
measurements at the closest and/or potentially most affected residential 
receptor locations.  Unattended monitoring will be undertaken only where 
necessary, either due to complaints being received or for monitoring during 
OOHW. 

In all cases the measurement or monitoring device/s will be placed at the 
closest and/or most affected receptor to works, approximate to the receptor 
co-ordinates provided in Chapter 2.  However, the actual measurement 
position may vary depending on the location of works within the work site 
and where the highest noise levels are likely to be captured at the receptor. 

In all cases construction noise will be measured and assessed at the most-
affected point on or within the residential property boundary or, if that is 
more than 30 metres (m) from the residence, at the most-affected point within 
30 m of the residence. 

As a minimum, environmental noise levels will be measured as the 
LAeq, 15minute and LA90, 15minute parameters and a site noise level contribution 
determined in the absence of any influential extraneous source, for direct 
comparison to relevant noise management levels.  Other acoustical and 
statistical parameters will be measured and recorded where possible i.e. 
LAmax, LAmin, LA1 and LA10 values. 

11.6.1 Attended Noise Measurements 

Attended noise measurements will be undertaken by an operator using a hand 
held Type 1 or Type 2 ‘integrating-averaging’ sound level meter.  
Measurements will be completed with due regard to and in accordance with 
the requirements of the ICNG, INP and AS 1055. 

The device will comply with the requirements of AS61672, AS1259 (or similar) 
and will be calibrated (using an IEC60942 (or similar) compliant sound level 
calibrator) prior to and after all measurement rounds, with any change in 
calibration levels noted. 

Completing the equipment noise testing is the responsibility of the 
relevant Site Environmental Compliance Officer for the works area. 
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The device will be placed at the noise monitoring location identified within 
the EPL deemed most likely to be impacted by works within the site at the 
time and where the highest noise levels are likely to be captured. 

All measurements will be completed with the sound level meter mounted to a 
tripod and with a windscreen fitted.  The device’s microphone will be placed 
between 1.2 and 1.5 m above the ground level.  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. 

Attended measurements will be undertaken during the relevant period where 
noise impacts have the most potential to adversely affect the closest and/or 
potentially most affected residential receivers in the vicinity of the site. 

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. 

11.6.2 Unattended Noise Measurements 

Unattended noise monitoring will be undertaken using a Type 1 or Type 2 
environmental noise logger.  Monitoring will be completed with due regard to 
and in accordance with the requirements of the ICNG, INP and AS 1055.  The 
logging device will be calibrated prior to emplacement and then with each 
attended measurement round, with any change in calibration levels noted. 

The logging device’s microphone will be placed between 1.2 and 1.5 m above 
the ground level 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.  Noise monitoring data captured during 
periods where wind speeds exceed 5 m/s or during any rain events will be 
excluded. 

11.7 VIBRATION MONITORING PROCEDURE 

Where required, vibration monitoring will be undertaken with due regard to 
and in accordance with the requirements of DIN4150-3, the NSW vibration 
guideline and AS2775 using a calibrated device.  As a minimum and where 
works are proposed within 100 metres of a dwelling or structure: 
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• vibration monitoring (attended or unattended) will occur at the closest 
and/or potentially most affected receptor location to the proposed 
vibration generating activity; 

• the vibration monitoring device will be placed so that the transducer (e.g. 
geophone is fixed to the structure (or embedded in the ground nearby the 
structure) at the potentially most affected receptor location prior to works 
commencing; 

• where other activities are identified to include risk that levels may exceed 
structural damage management levels unattended vibration monitoring 
will also be conducted, with measured values to be observed during the 
first 30 minutes of works to ensure structural damage management levels 
are not exceeded; 

• the vibration monitoring device/s will be set to continuously record PPV 
(mm/s) vibration levels at sample intervals (e.g. 5 second, 15 second or 
1 minute) appropriate to the activity.  Vibration dose values (m/s1.75) may 
be measured if possible or estimated after the event, where necessary; and 

• measured vibration events attributable to the project related activities will 
be immediately analysed at the completion of the monitoring event and 
compared the project management levels. 

Following this monitoring and compliance assessment, additional mitigation 
and corrective actions will be taken as per the management strategy presented 
in this CNVMP. 

11.8 BLAST MONITORING PROCEDURE 

Blast monitoring (overpressure and ground borne vibration) will be 
undertaken with due regard to and in accordance with the requirements of 
ANZEC and AS2187 and other relevant technical standards using a calibrated 
device.  The details of the monitoring methodology should be developed by 
the blasting contractor; as a minimum: 

• blast monitoring should occur at the closest and/or potentially most 
affected location to the proposed event; 

• blast monitoring equipment should be established in advance of the event, 
(with appropriate triggers) established to ensure the overpressure and 
ground-borne vibration values are captured; 

• the blast monitoring device may also be set to continuously record levels at 
sample intervals (e.g. 5 second, 15 second or 1 minute) if appropriate; and 

• measured overpressure and ground-borne vibration values attributable to 
the blast event will be immediately analysed at the completion of the 
monitoring event and compared the project criteria. 
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Following this monitoring and compliance assessment, additional mitigation 
and corrective actions will be taken as per the management strategy presented 
in this CNVMP. 

  

Completing the equipment noise testing is the responsibility of the 
relevant Site Environmental Compliance Officer. 
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12 ENVIRONMENTAL REPORTING 

A summary of the noise, vibration and blast reporting that will be undertaken 
for the project is provided below: 

• the results of weekly noise and vibration planning and checks will be 
recorded on an appropriate form that will be developed by the Site 
Environmental Compliance Officer; 

• when required the results of operator attended noise measurements will be 
recorded on an appropriate form that will be developed by the Site 
Environmental Compliance Officer.  In addition a data base of noise 
measurements will be developed and maintained for the duration of works 
so that historic results can be easily obtained when needed and reviewed to 
inform upcoming works; 

• when required the results of equipment noise testing will be recorded on 
an appropriate form that will be developed by the Site Environmental 
Compliance Officer.  In addition a data base of equipment noise levels will 
be developed and maintained for the duration of works so that historic 
results can be easily obtained when needed; 

• appropriate unattended noise monitoring and vibration monitoring forms 
will be developed by the Site Environmental Compliance Officer; and 

• the results of any noise, vibration or blast monitoring events will be 
summarised in the monthly Environmental Monitoring Report to be 
prepared in accordance with the requirements of the CEMP.  This report 
will be shared with relevant community members or stakeholders as 
needed. 

All forms will be developed to include (as a minimum) the date and time the 
event occurred, the location the event occurred (map, GPS, name or ID), the 
measured values, any relevant meteorological conditions, any mitigation 
implemented at the time and the personnel responsible for the works.  All 
forms will be developed by the Site Environmental Compliance Officer. 

 

12.1 CORRECTIVE ACTIONS 

Where planning, checks, monitoring or testing identify that an exceedance of 
management levels/criteria has occurred, or a validated complaint was 
received, an incident report and set of corrective actions will be raised by the 
construction contractor (e.g. in their Health, Safety and Environmental 
management system) and immediately reported to the Construction Site 
Manager for inclusion in the incident register. 

Environmental reporting is the responsibility of the EPC Site Manager. 
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Measures already implemented, additional measures to be implemented as a 
result and any corrective actions will be identified and reported to the 
Development Compliance Manager.  Actions will be implemented to the 
satisfaction of the Development Compliance Manager and their effectiveness 
confirmed to demonstrate appropriate measures have been implemented to 
prevent reoccurrence of impacts, as far as practical. 

 

  

Implementing any corrective actions is the responsibility of the EPC 
Construction Manager. 
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13 MANAGEMENT PLAN REVIEW 

Where noise and/or vibration (or blast) levels are repeatedly identified to be 
above management levels, or where more than six validated complaints are 
received, a review of this CNVMP will be undertaken.  The following steps 
will be completed: 

• review and identify the cause of any noise, vibration or blast exceedances 
or the cause of the validated complaints received.  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 Development Compliance 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 revised management 
plan will be approved by the Environmental Representative in accordance 
with the authority described in the CEMP. 

 

Coordinating a review of this CNVMP is the responsibility of the  
Development Compliance Manager. 
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WRWF – Stage 1 – Out of Hours Work (OOHW) Protocol 
Project Number: 0295776 Date: 26 April 2016 

Project Name: White Rock Wind Farm – Stage 1 Subject: Out of Hours Work Protocol 

Prepared by: Nathan Lynch (ERM) Reference: 0295776RP03 - White Rock Wind 
Farm CNVMP - April 2016 JB.docx 

Authorised by: Murray Curtis (ERM)  

 
1. OVERVIEW 

Condition E22 (b)(vi) of the Project Approval (MP10_0160) requires development of an Out-Of-Hours Work 
(OOHW) Protocol for the assessment, management and approval of works outside of the approved hours for 
construction.  Condition E5 also states that OOHW may be undertaken if activities are inaudible at any non-
associated residence. 

This WRWF OOHW Protocol has been developed to meet the requirements of Condition E22 (b)(vi) and 
Condition E5 and is designed for the assessment, management and approval of works outside of standard 
construction and decommissioning hours.  It includes a noise level risk assessment process under which an 
Environmental Representative (ER) may approve out-of-hours (OOH) construction activities deemed to be of low 
environmental risk and refer high risk works for the Secretary's approval.  The OOHW Protocol details standard 
assessment, mitigation and notification requirements for high and low risk out-of-hour works, and details a 
standard protocol for referring applications to the Secretary. 

WRWFPL has developed a strategy to manage noise impacts via a number of measures that are suitable for the 
construction of a wind farm.  A key feature of the overall noise management strategy is to establish host land 
owner and neighbour agreements with potentially impacted residents (within 3 kilometres (km) of wind turbine 
locations) that provide for landowner acceptance of certain noise impacts under the terms of the agreement.  
This OOHW Protocol will only be applied in relation to potential noise impacts at any non-associated residences 
or at residences where an agreement is not reached. 

ARE THE WORKS REQUIRED OOH?  A key feature of this Protocol is considering the need and justification for 
any OOHW.  This is the first step of the OOHW Protocol and will occur prior to any impacts being assessed.  
Where possible, OOHW will be avoided and scheduled to occur during the approved hours for construction.  
Where out of hours work are needed for the safe and efficient implementation of the project, or due to 
exceptional circumstances such as need to align with favourable weather, the level of impacts of OOHW will be 
considered. 

2. ASSESSING OOHW NOISE IMPACTS 

To achieve the requirements of Condition E22 (b)(vi) and Condition E5 the following approach for assessing 
potential OOH noise impacts will be followed during the project.  This process will be used to assess potential 
noise impacts and actions to be taken as a result of any identified impacts that could occur.  This process has 
been developed with due regard to the NSW Department of Environment and Climate Change – NSW Interim 
Construction Noise Guideline (ICNG), July 2009 and modified to address potential out of hours work for the 
WRWF. 

The OOHW Noise Impact Assessment Process is presented in Figure OOHW1. 
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Figure OOHW1 – OOHW Noise Impact Assessment Process 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

 

 

 

 

 

  

Identify noise inputs and parameters e.g. the location of the activity, the noise it will 
generate and the relative location of all potentially affected receptors. 

Predict noise levels at all potentially 
affected receptors particularly non-

associated receptors. 

Are works expected to be inaudible? 

Have all reasonable and feasible 
mitigation practices been applied? 

Examine work 
practices and 
mitigation 
measures that are 
feasible and 
reasonable and 
can be applied to 
minimise noise. 

Document predicted levels, anticipated impacts, negotiated agreements, applicable 
work practices and mitigation measures to be applied to minimise noise.  Document 
approvals to proceed with the works, do not proceed without approval. 

Take appropriate actions based on the level and duration of the noise 
generating activity.  Communicate and negotiate with the impacted 
residents as needed.  Seek ER or Secretary Approval.  A strong 
justification is required for OOHW. 

 

Are the predicted values below the 
relevant OOHW noise management 
levels or approval thresholds at each 
affected receptor?  Can works be 
approved by the ER or should they be 
referred to the Secretary? 

YES 

NO 

NO 

YES 
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3. PROTOCOL 

The following steps will be taken to approve any out of hours work: 

FORM 1 is provided in this OOHW Protocol to document the assessment and approvals process. 

STEP 1 - REASON for OOHW - Identify the reason why out of hours work are needed, does the work proposed 
need to be completed outside the approved hours of construction.  If the OOHW are essential to the project, or 
are required due to exceptional circumstances, prepare and document a justification for the works. 

STEP 2 – NATURE OF OOHW - Prepare and document a description of the works, the expected duration, a list 
of all noise generating plant, equipment and machinery in use, or activities to be undertaken, a list of all potential 
mitigation and management measures.  

STEP 3 – INTENSITY OF OOHW - Determine the intensity of the works.  To do this compare the list of all 
proposed noise generating plant, equipment and machinery in use, or activities to be undertaken, to the typical 
equipment (and associated noise levels) presented in the CNVMP or known data for the item under 
consideration e.g. manufacturers guaranteed data.  For all noise generating sources operating together, use the 
following hierarchy: 

• High Intensity Works – an overall construction fleet Sound Power Level (LW) of 125 dB(A); 
• High / Medium – an overall construction fleet LW of 120 dB(A); 
• Medium – an overall construction fleet LW of 115 dB(A); 
• Low / Medium – an overall construction fleet LW of 110 dB(A); and 
• Low – an overall construction fleet LW of 105 dB(A). 

Account for potentially annoying (tonal, low frequency content or impulsive) work activities: apply a 5 dB(A) 
penalty to the values above for annoying works.  Account for all potential noise mitigation and management 
measures: apply a deduction to the values above for the noise reducing measures that will be implemented. 

STEP 4 – SENSITIVE RECEPTORS - Identify the closest and/or potentially most affected non-associated 
receptors situated within the potential area of influence of the works.  As a minimum, the potential area of 
influence should consider all receptors within 3 kilometres (km) of the works. 

STEP 5 – IMPACT OF OOHW FOR NON_ASSOCIATED RESIDENCES - Once the intensity of works has been 
qualified, complete a noise level screening test to determine the estimated construction LAeq, 15 minute noise 
levels at the closest and/or potentially most affected non-associated residence situated within the potential area 
of influence of the works. 

The distances, intensity of works and estimated noise level values presented in Table OOHW1 should be used. 

It is important to account for any intervening topography or structures, or shielding provided as part of noise 
mitigation measures, that will reduce noise levels at receptors.  Where there these features are part of the 
scenario/s being considered 8 dB(A) should be deducted from the values presented in Table OOHW1. 

STEP 6 – APPROVAL WHERE INAUDIBLE AT NON_ASSOCIATED RESIDENCES – once noise levels have 
been determined, use Table OOHW2 to determine if the works are expected to be inaudible.  Where works are 
expected to be inaudible, the ER may approve the works without further action.  Where the works are expected 
to be audible, proceed to STEP 7. 
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Table OOHW1 – Noise Level Screening Test 

Distance (metres, m) 
High Intensity Works High/Medium Intensity Works Medium Intensity Works Low/Medium Intensity Works Low Intensity Works 

Estimated LAeq, 15minute Estimated LAeq, 15minute Estimated LAeq, 15minute Estimated LAeq, 15minute Estimated LAeq, 15minute 
100 73 68 63 58 53 
200 68 63 58 53 48 
300 64 59 54 49 44 
400 61 56 51 46 41 
500 59 54 49 44 39 
600 57 52 47 42 37 
700 55 50 45 40 35 
800 53 48 43 38 33 
900 52 47 42 37 32 

1000 51 46 41 36 31 
1100 50 45 40 35 30 
1200 49 44 39 34 29 
1300 48 43 38 33 28 
1400 47 42 37 32 27 
1500 46 41 36 31 26 
1600 45 40 35 30 25 
1700 44 39 34 29 24 
1800 44 39 34 29 24 
1900 43 38 33 28 23 
2000 42 37 32 27 22 
2100 42 37 32 27 22 
2200 41 36 31 26 21 
2300 40 35 30 25 20 
2400 40 35 30 25 20 
2500 39 34 29 24 19 
2600 39 34 29 24 19 
2700 38 33 28 23 18 
2800 38 33 28 23 18 
2900 37 32 27 22 17 
3000 37 32 27 22 17 

1. These noise levels have been estimated via calculation (noise modelling) using ISO9613 methods and conservative inputs parameters.  More details noise modelling may be undertaken if necessary to inform 
this Protocol. 
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Table OOHW2 – Audibility of OOHW at non-associated residences 

Estimated 
LAeq, 15minute Audibility Status Action 

<20 dB(A) Very unlikely that construction noise will be audible. ER Approve 

20 to 25 dB(A) Unlikely that construction noise will be audible. ER Approve 

25 to 30 dB(A) Unlikely (but possible) that construction noise will be audible. ER Conditional 
Approval 

>30 dB(A) Construction noise will likely be audible. Proceed to STEP 7 

 

STEP 7 – APPROVAL CRITERIA FOR AUDIBLE IMPACTS AT NON_ASSOCIATED RESIDENCES – Where 
noise levels have been determined and are expected to be audible, use the approvals and actions matrix in 
Table OOHW3 to determine the required actions.  The actions presented in Table OOHW3 are defined as 
below: 

• Approve – this action identifies that works will generate no impacting noise levels (low environmental risk).  
Approval to undertake these works can be provided and documented by the Environmental Representative.  
All potential mitigation and management measures will be implemented. 

• Approve and Noise Checks – this action identifies that works will generate limited impacting noise levels 
(low environmental risk).  Noise checks should be completed as per the requirements of the CNVMP to 
validate these impacts.  Approval to undertake these works can be provided and documented by the 
Environmental Representative.  All potential mitigation and management measures will be implemented. 

• Approve and Notify and Noise Checks – this action identifies that works will generate limited impacting 
noise levels (low environmental risk), noise may be audible over short duration of works.  All potentially 
impacted receptors should be notified of the works in accordance with the requirements of the CNVMP.  
Approval to undertake these works can be provided and documented by the Environmental Representative.  
All potential mitigation and management measures will be implemented. 

• Approve and Notify and Monitor – this action identifies that works will generate potentially impacting 
noise levels (moderate environmental risk).  All potentially impacted receptors should be notified of the 
works in accordance with the requirements of the CNVMP.  Noise monitoring should be completed to 
measure site noise levels and determine compliance with management levels.  Approval to undertake these 
works can be provided and documented by the Environmental Representative.  All potential mitigation and 
management measures will be implemented. 

• Seek Secretary’s Approval – this action identifies that works will generate potentially impacting noise 
levels and will occur for an extended period of time.  Approval to undertake these works should be applied 
for and approved by the Secretary (or their nominated representative, as delegate for the Secretary).  The 
application will include as a minimum: 
o A description and justification of the OOHW; 
o The location of the OOHW 
o The expected duration of the OOHW; 
o A list of all noise generating plant, equipment and machinery in use, or activities to be undertaken; 
o A list of all mitigation and management measures that will be implemented; 
o A list of affected receptors situated within the potential area of influence of the OOHW; 
o The estimated construction LAeq, 15 minute noise levels for each non-associated receptor; and 
o Community notification and/or consultation to be undertaken for the OOHW, if approved. 

STEP 8 – following approvals and documentation, works may proceed 
incorporating all applicable actions. 
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Table OOHW3 – Approvals and Actions Matrix for impacts of OOHW at non-associated residences – Day (except Sunday) until 10 pm 

Estimated Noise Level 
LAeq, 15minute 

Duration (OOHW) 

≤1 night 2 nights 3 nights 4-7 nights ≥7 Nights 

<30 dB ER Approve ER Approve ER Approve ER Approve ER Approve 

30 dB to 35 dB ER Approve ER Approve ER Approve ER Approve ER Approve 

35 dB to 40 dB ER Approve + Notify 
+ Noise Checks 

ER Approve + Notify 
+ Noise Checks 

ER Approve + Notify 
+ Noise Checks 

ER Approve +  
Notify + Monitor 

ER Approve +  
Notify + Monitor 

40 dB to 45 dB ER Approve + Notify 
+ Noise Checks 

ER Approve + Notify 
+ Noise Checks Secrerary’s Approval Required Secrerary’s Approval Required Secrerary’s Approval 

Required 

>45 dB Secrerary’s Approval Required Secrerary’s Approval 
Required Secrerary’s Approval Required Secrerary’s Approval Required Secrerary’s Approval 

Required 

1. 35 dB(A) is the noise affected management level for the majority of receptors; and 
2. Refer CNVMP for details regarding noise checks, notification and monitoring. 
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Table OOHW3 – Approvals and Actions Matrix for impacts of OOHW at non-associated residences – Sunday and 10pm to 7am 

Estimated Noise Level 
LAeq, 15minute 

Duration (OOHW) 

≤1 night 2 nights 3 nights 4-7 nights ≥7 Nights 

<30 dB ER Approve ER Approve ER Approve ER Approve ER Approve 

30 dB to 35 dB Secretary’s Approval Required Secretary’s Approval 
Required Secretary’s Approval Required Secretary’s Approval Required Secretary’s Approval 

Required 

35 dB to 40 dB Secretary’s Approval Required Secretary’s Approval 
Required Secretary’s Approval Required Secretary’s Approval Required Secretary’s Approval 

Required 

40 dB to 45 dB Secretary’s Approval Required Secretary’s Approval 
Required Secretary’s Approval Required Secretary’s Approval Required Secretary’s Approval 

Required 

>45 dB Secretary’s Approval Required Secretary’s Approval 
Required Secretary’s Approval Required Secretary’s Approval Required Secretary’s Approval 

Required 
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FORM OOHW1 – Assessment and Approvals 

Description of 
OOHW 

Location  

Proposed Time  

Duration  

Noise generating plant, 
equipment and machinery in 

use, or activities to be 
undertaken 

• X 
• X 
• X 
• X 

Potential mitigation and 
management measures 

• X 
• X 
• X 

Intensity of OOHW 

Sound Power Level 
(LW) in dB(A) 

Starting LW Value  

LAeq, 15minute 

Penalty for Annoying 
Works  

Reduction due to 
Mitigation  

Reduction due to 
topography, 

structures or 
shielding 

 

Final LW Value  

Most affected 
receptors situated 

within the potential 
area of influence of the 

OOHW, or within 3km 

Receptor ID 
Distance to 
Works, m 

Status 
(Involved / Non-

Involved / Signed 
Agreement) 

Estimated Noise 
Level at receptor  

LAeq, 15 minute 

    

    

    

    

What 
actions 

are to be 
taken for 

OOHW 

Notification   

Additional 
Mitigation  

Monitoring  

Consultation  

Stop OOHW 
threshold  

 Details of approval or rejection of application Date 

Approval by ER   

Referral to Secretary   

Approval by Secretary   

Not approved   



 

 

Annex B 

Acoustics Glossary 
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B.1 GLOSSARY OF ACOUSTICAL CONCEPTS AND TERMINOLOGY 

B.1.1 What is Noise and Vibration? 

Noise 

Noise is often defined as a sound, especially one that is loud or unpleasant or 
that causes disturbance1 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 

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. 

B.1.2 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, water or sand; 

• 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 source to 
receiver e.g. buildings or purpose built noise walls. 

 

                                                      

1 Copyright © 2011 Oxford University Press 
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B.1.3 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 20Pa to the threshold of pain at 200Pa.  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; 

• 140 dB - represents the threshold of pain – the point at which permanent 
hearing damage may occur. 

B.1.4 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 
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• 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. 

B.1.5 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; 
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• 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. 

B.1.6 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 ERMs database of 
measured noise emissions. 

B.1.7 Acoustic Terminology & 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; 
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• dB(A) - 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) – 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) – 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, 15min 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; 
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• 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 – noise in which the source is recognised as being 
annoying; and 

• 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. 

Industrial Noise Policy Terminology 

• 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; 
and 

• 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; or 

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

• Extraneous noise – 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; 



WHITE ROCK WIND FARM – STAGE 1 – CEMP – ANNEX C - CNVMP                 APRIL 2016 

 
ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0295776RP03/FINAL/26 APRIL 2016 

B7 

• Noise criteria – the general set of non-mandatory noise level targets for 
protecting against intrusive noise (for example, background noise plus 5 
dB) and loss of amenity (for example, noise levels for various land uses). 

• Noise limits – enforceable noise levels that appear in conditions on 
consents and licences.  The noise limits are based on achievable noise levels 
which the proponent has predicted can be met during the environmental 
assessment. Exceedance of the noise limits can result in the requirement for 
either the development of noise management plans or legal action; 

• project Specific Noise Levels – target noise levels for a particular noise 
generating facility.  They are based on the most stringent of the intrusive 
criteria or amenity criteria.  Which of the two criteria is the most stringent is 
determined by measuring the level and nature of existing noise in the area 
surrounding the actual or propose noise generating facility; 

• Compliance – the process of checking that source noise levels meet with 
the noise limits in a statutory context; 

• Non-compliance – development is deemed to be in non-compliance with 
its noise consent/ licence conditions if the monitored noise levels exceed its 
statutory noise limit by more than 2 dB; 

• Reasonable and feasible 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). 

• Meteorological Conditions – wind and temperature inversion conditions; 

• Temperature Inversion – an atmospheric condition in which temperature 
increases with height above the ground; and 

• Adverse Weather – weather effects that enhance noise (that is, wind and 
temperature inversions) that occur at a site for a significant period of time 
(that is, wind occurring more than 30% of the time in any assessment 
period in any season and/or temperature inversions occurring more than 
30% of the nights in winter). 
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B.1.8 Operator Attended Noise Measurements 

Table B.1 below presents typical abbreviations that are used to describe 
common noise sources that may be noted during environmental noise 
measurements. 

Table B.1 General Field Note Abbreviations 

Noise Source Abbreviation 
‘Wind-blown vegetation’ WBV 

‘Car pass-by’ CP 
‘Operator Noise’ OP 
‘Animal Noise’ AN 
‘Distant Traffic’ DT 

‘Near Traffic’ NT 
‘Aircraft Noise’ AN 

‘Metal on Metal contact’ MMC 

 

Table B.2 presents noise level deductions that are typically applied based on 
the percentage contribution of a noise source(s). 

Table B.2 Noise Level Deductions – Noted Percentile Contribution  

Percentage Contribution Noise Level Adjustment, dB(A) 
5% -13.0 

10% -10.0 
15% -8.2 
20% -7.0 
25% -6.0 
30% -5.2 
35% -4.6 
40% -4.0 
45% -3.5 
50% -3.0 
55% -2.6 
60% -2.2 
65% -1.9 
70% -1.5 
75% -1.2 
80% -1.0 
85% -0.7 
90% -0.5 
95% -0.2 

100% 0.0 
1. EXAMPLE: the measured LAeq, 15 minute noise level is 49 dB and the site 

contribution was observed to be 10% of this level (extraneous noise sources were 
noted to dominate the measurement), therefore the LAeq, 15 minute noise level 
deduction is 10 dB, with a resultant noise level contribution of approximately 39 dB.  
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Table B.3 presents noise level deductions that may be applied based on the 
percentage of time that a noise source(s) is audible during a 15 minute 
measurement. 

Table B.3 Noise Level Deductions – Noted Time Contribution 

Event Duration (minutes) Noise Level Adjustment, dB(A) 
1 -11.8 
2 -8.8 
3 -7.0 
4 -5.7 
5 -4.8 
6 -4.0 
7 -3.3 
8 -2.7 
9 -2.2 

10 -1.8 
11 -1.3 
12 -1.0 
13 -0.6 
14 -0.3 
15 0.0 

1. EXAMPLE: the measured LAeq, 15 minute noise level contribution of an excavator 
was noted to be 56 dB, however it was only audible for 6 minutes during the 
15 minute measurement period, therefore the LAeq, 15 minute noise level deduction is 
4 dB, with a resultant noise level contribution of approximately 52 dB. 

B.2 VIBRATION - GLOSSARY OF TERMS, DEFINITIONS AND METHODOLOGY 

B.2.1 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 receivers, 
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. 
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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 
such as the NSW Department of Environment, Climate Change and Water - 
Vibration: A Technical Guideline and German Standard DIN4150 Structural 
vibration - Part 3: effects of vibration on structures. 

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. 

B.2.2 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 Component Particle Velocity (PCPV) – is the highest (maximum or 
peak) particle velocity which is recorded during a particular vibration 
event over the three (3) axes.  PCPV 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’.  0.2mm/s is typically considered to be the human threshold for 
perception of vibration; 

• Geophone or accelerometer – the transducer/device typically used to 
measure vibration; 
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• 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; 

• Vibration Dose Value (VDV) – a concept outlined in Vibration: A Technical 
Guideline by the NSW Department of Environment and Climate Change & 
Water, 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: 

        
25.0

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; 

• MIC - Maximum Instantaneous Charge or explosive charge mass (kg) 
detonated per delay (any 8ms interval); and 

• SD (m) - The scaled distance for air-blast and ground vibration from the 
charge to the receiver. 
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Structural Damage Guideline Values   

 
Line 

 
Type of Structure 

Vibration Velocity in mm/s 

At Foundation at a Frequency of: 
Plane of Floor of Uppermost 

Storey 

Less than 
10Hz 

10Hz to 
50Hz 50Hz to 100Hz 1 All Frequencies 

1 
Buildings used for commercial purposes, industrial buildings 
and buildings of similar design (None near project area) 

20 20 to 40 40 to 50 40 

2 Dwellings and buildings of similar design and/or use 5 5 to 15 5 to 20 15 

3 

Structures that, because of their particular sensitivity to 
vibration, cannot be classified under line 1 and 2 and are of great 
intrinsic value e.g. listed buildings under preservation order 
(None near project area) 

3 3 to 8 8 to 10 8 

1. at frequencies above 100Hz, the values given in this column may be used as a minimum. 
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Guideline Values for Impulsive Vibration  

Place Time 

 
Peak Velocity 

(mm/s) 
Preferred Maximum 

Critical work areas (None near  project 
area) 

Day or Night-time 0.14 0.28 

Residences 
Daytime 8.60 17.0 

Night-time 2.80 5.60 
Offices Day or Night-time 18.0 36.0 

Workshops Day or Night-time 18.0 36.0 
1. rms velocity (mm/s) and vibration velocity value (dB re 10-9 mm/s); and 
2. values given for most critical frequency >8Hz assuming sinusoidal motion. 

 
 
Guideline Values for Intermittent Vibration 

Location 

Daytime Night-time 

Preferred Value, m/s1.75 Maximum Value, m/s1.75 Preferred Value, m/s1.75 Maximum Value, m/s1.75 

Critical areas1 0.1 0.2 0.1 0.2 

Residences 0.20 0.40 0.13 0.26 

Offices, schools, educational institutions and 
placed of worship  (None near  project area) 

0.40 0.80 0.40 0.80 

Workshops 0.8 1.60 0.8 1.60 

1. Examples include hospital operating theatres and precision laboratories where sensitive operations are occurring. These management levels are only indicative, and there 
may be a need to assess intermittent values against the continuous or impulsive management levels for critical areas. 
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