
December 2011

Stage 2 construction noise and 
vibration management sub plan

Hunter Expressway



 

Hunter Expressway Alliance 

Construction Noise and Vibration Management Sub Plan 

 

 

 Page 1 

 

 

 

 

 

 

Construction Noise and Vibration 
Management Sub Plan 

Seahampton to Kurri Kurri Section 

 
 

 

HEA-PL-GL-NVP-001-00-04 

 

Rev Date Prepared by Reviewed by Approved by Remarks 

1 10-05-10 Steven Walker Howard Chemney Peter Chatburn First draft 

2 04-06-10 Steven Walker Howard Chemney Peter Chatburn 
Updated to include OEH, RTA 

and EMR review comments 

3 21-07-10 Steven Walker Howard Chemney Peter Chatburn 
Updated for Modification of 

Approval 

4 23-05-11 Kris Hincks Tracey Doczy Peter Chatburn 

Updated to include revised 

working hours, vibration limits 

and Consistency Assessment 

Approvals  



 

Hunter Expressway Alliance 

Construction Noise and Vibration Management Sub Plan 

 

 

 Page 2 

 

 

DOCUMENT CONTROL 

Document Type:  Environmental Management Sub Plan Document No/Ref: 

HEA-PL-GL-NVP-001-00-04 

Title: Construction Noise and Vibration Management Sub Plan 

General  

Description: 

Provides management measures and mitigation strategies to be undertaken as far as 

practicable to mitigate the potential noise and vibration impacts as they relate to pre-

construction and construction phases of the project. 

Document Path:  

Approval Name Position Signed/Approved Date 

Document  

Editor / Author 
Steven Walker Noise Team Leader   

Review Tracey Doczy Environment Manager   

Alliance Project 

Director 
Peter Chatburn Project Director   

 

  



 

Hunter Expressway Alliance 

Construction Noise and Vibration Management Sub Plan 

 

 

 Page 3 

 

TABLE OF CONTENTS 

1 Introduction .......................................................................................................................................5 

1.1 Purpose ...............................................................................................................................................5 

1.2 Objectives ...........................................................................................................................................6 

1.3 Relevant noise and vibration guidelines .............................................................................................7 

2 Conditions of approval Environmental Protection License .........................................................8 

2.1 Environmental Protection License (EPL 13296) .............................................................................. 11 

3 Project description & sensitive receivers ................................................................................... 15 

3.1 Project Description ........................................................................................................................... 15 

3.2 Surrounding Environment ................................................................................................................ 16 

3.3 Sensitive Receivers ......................................................................................................................... 16 

4 Background Noise Levels ............................................................................................................. 20 

5 Adopted construction noise and vibration criteria .................................................................... 21 

5.1 Construction Noise Objectives......................................................................................................... 21 

5.2 Adopted Construction Noise Objectives .......................................................................................... 22 

5.3 Construction Road Traffic ................................................................................................................ 23 

5.4 Vibration Criteria .............................................................................................................................. 23 

5.5 Blasting Criteria................................................................................................................................ 25 

6 Construction Impact statements .................................................................................................. 27 

7 Noise and Vibration Management ................................................................................................ 28 

7.1 General Principles ........................................................................................................................... 28 

7.2 Construction Hours .......................................................................................................................... 28 

7.3 EPL Application for Works Outside of Standard Construction Hours .............................................. 29 

7.4 Feasible Construction Works Undertaken Outside of Standard Construction Hours ...................... 32 

7.5 Outside of Standard Construction Hour Community Notification .................................................... 34 

8 Feasible Noise and vibration Management Measures ............................................................... 35 

9 Noise and Vibration Management and Mitigation Strategy ....................................................... 38 

9.1 Noise Minimisation Education .......................................................................................................... 42 

10 Monitoring of Construction Noise and Vibration ....................................................................... 43 

10.1 Noise Monitoring Strategy ............................................................................................................... 43 

10.2 Noise Monitoring Reporting Documentation .................................................................................... 45 

10.3 Sensitive Receiver Noise Monitoring Locations .............................................................................. 47 

10.4 Ground Vibration Monitoring ............................................................................................................ 47 

10.5 Ground Vibration Monitoring Reporting Documentation .................................................................. 50 

10.6 Sensitive Receiver Ground Vibration Monitoring Locations ............................................................ 52 

10.7 Blasting Overpressure and Ground Vibration Monitoring ................................................................ 52 

11 Reporting and Non CONFORMANCE Corrective Action ........................................................... 53 

11.1 Reporting ......................................................................................................................................... 53 



 

Hunter Expressway Alliance 

Construction Noise and Vibration Management Sub Plan 

 

 

 Page 4 

 

11.2 Non-conformance Preventative & Corrective Action ....................................................................... 53 

12 Community Notification and Response ...................................................................................... 55 

12.1 Procedures for Notifying Residents ................................................................................................. 55 

12.2 Complaints Handling Procedure ...................................................................................................... 55 

LIST OF TABLES 

Table 3-1 General Location of Nearest Residential Noise Receivers ............................................... 17 

Table 3-2 Noise Sensitive Residential Receivers .............................................................................. 17 

Table 3-3 General Location of Vibration Sensitive Receivers ........................................................... 18 

Table 4-1 Measured background noise levels (RBL) F3 Freeway to Kurri Kurri ............................... 20 

Table 5-1 Residential Receiver Construction Noise Guidelines ........................................................ 21 

Table 5-2 Commercial Receiver Construction Noise Guidelines ....................................................... 22 

Table 5-3 Residential Receiver Adopted Noise Objectives ............................................................... 22 

Table 5-4 Residential Receiver Adopted Vibration Objectives .......................................................... 24 

Table 5-5 Adopted Vibration Objectives ............................................................................................ 24 

Table 5-6 Adopted Vibration Objectives for Heritage sites/structures ............................................... 25 

Table 6-1 Overview of Construction Noise Generating Works .......................................................... 27 

Table 8-1 Construction Noise and Vibration Mitigation Measures..................................................... 35 

Table 9-1 Noise and Vibration Management Strategies .................................................................... 38 

 

APPENDICES 

GLOSSARY ........................................................................................................................................... 57 

APPENDIX A – Summary of Construction Noise and Vibration Impacts .............................................. 59 

APPENDIX B – Construction noise and vibration impact statement B: Batching Plants, pre-cast yard, 

site offices and compound ..................................................................................................................... 60 

APPENDIX C – Construction noise and vibration impact statement C: Main Bridge Structures and 

Intersections .......................................................................................................................................... 61 

APPENDIX D – construction noise and vibration impact statement D: Main Carriageway Works ....... 62 

APPENDIX E – Construction noise and vibration impact statement E: Blasting .................................. 63 

  



 

Hunter Expressway Alliance 

Construction Noise and Vibration Management Sub Plan 

 

 

 Page 5 

 

1 INTRODUCTION 

This Construction Noise and Vibration Management Sub Plan (CNVMSP) is a component of 
the Construction Environmental Management Plan (CEMP) for the Alliance section of the 
Hunter Expressway project.  

The Hunter Expressway will provide dual divided carriageway between the F3 Freeway at 
Seahampton and the New England Highway west of Branxton. Interchanges will be located 
at the F3 Freeway, Buchanan, Kurri Kurri, Loxford, Allandale and Branxton.  

The scope of this CNVMSP covers the 13 kilometre Alliance route alignment between the F3 
Freeway at Seahampton to a location immediately East of Kurri Kurri only. The route 
traverses the Sugarloaf Range, rural lands and adjacent residential communities between 
Kurri Kurri and Seahampton. 

The CNVMSP has been developed by the Hunter Expressway Alliance in response to 
condition 71 of the Statement of Commitments contained within the Minister of Planning’s 
Conditions of Approval (CoA).  

1.1 Purpose 

The purpose of this CNVMSP is to provide a practical mechanism to minimise potential noise 
and vibration impacts from the Alliance construction works through: 

• Identification of potentially affected noise and vibration sensitive receivers and 

structures 

• Establishment of site specific construction noise objectives adopting current background 

noise levels 

• Determination of vibration objectives for sensitive receivers and structures 

• Assessment of potential noise, vibration and blasting impacts during individual and 

cumulative construction works 

• Detailing of reasonable and feasible construction management measures to be 

implemented project wide to achieve a desired objective of compliance with adopted 

noise and vibration goals 

• Consideration of respite periods during intensive and dominant noise generating 

construction works 

• Planning and scheduling construction works to minimise noise and vibration impacts 

• Development of a noise and vibration monitoring regime including reporting and 

response procedures 

• Implementing a complaints handling strategy 

• Notification of residential receivers prior to the commencement of key noise generating 

works or construction activity consented outside of standard hours of construction 

• Strategy to be implemented in the event of non-compliance/complaints 
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1.2 Objectives 

The objective of this CNVMSP is to comply with all statutory requirements and implement all 
environmental controls listed in Table 2-1 for the management and mitigation of noise and 
vibration impacts from construction, in particular upon residential and other noise sensitive 
receivers. 

Construction noise and vibration issues and management and mitigation procedures are 
provided within this CNVMSP. Specific construction noise and vibration impact statements 
(CNVIS) have been prepared to assist the CNVMSP.  

The CNVIS and supporting information has been included in the Appendices: 

• Appendix A PR_Appendix provides a summary of construction noise and vibration 

impacts 

• Appendix B  PR_2008 CNVIS for batching plants and equipment compounds 

• Appendix C PR_1572 CNVIS main bridge structures and intersections 

• Appendix D PR_1567 CNVIS for the main carriageway works 

• Appendix E PR_1573 CNVIS for blasting works 

Appendix A Summary of construction noise and vibration impacts include an assessment of 
potential cumulative construction impacts where proposed works are undertaken 
concurrently.  

The blasting CNVIS has been developed to satisfy the requirements of CoA 77 requiring the 
preparation of a ‘Blast Management Strategy’. 

At the time of this CNVMSP details of proposed future construction works and road traffic 
operation for the Hunter Expressway alignment adjacent to the Alliance section was not 
available. Potential cumulative noise and vibration impacts from adjacent Hunter 
Expressway alignment have not been included in this CNVMSP 

This CNVMSP does not include provision for addressing noise and vibration impacts from 
operation of the project post construction. Operational noise and vibration shall be 
addressed in the HEA Operational Noise Management Sub Plan. 
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1.3 Relevant noise and vibration guidelines 

This CNVMSP has been prepared adopting the principles and guidance of the: 

• Department of Environment, Climate Change and Water Interim Construction Noise 

Guideline (DECCW ICNG, 2009) 

• DECCW Assessing Vibration: a technical guideline (DECCW 2006) 

• ANZEEC Technical Basis for Guidelines to Minimise Annoyance due to Blasting 

Overpressure and Ground Vibration (ANZEEC, 1990) 

• Australian Standard AS2670.2 – 1990 Evaluation of human exposure to whole-body 

vibration 

• German Standard DIN4150 Part 3 (1986) 

• British Standard BS7835 – 1993 – Part 2 

• British Standard  6472 Guide to the evaluation of human exposure to vibration in 

buildings 

• Australian Standard AS2187.2-2006 – Storage and Use – Use of explosives 

NSW DECCW EPL 13296 Hunter Expressway F3 Interchange to Kurri Kurri  
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2 CONDITIONS OF APPROVAL AND ENVIRONMENTAL PROTECTION LICENSE 

The CoA requires preparation of a Construction Noise and Vibration Management Sub Plan. 
The relevant CoA for construction noise and vibration have been summarised in Table 2-1, 
including reference to where the relevant information can be found within the CNVMSP and 
the accompanying CNVIS. 

It is acknowledged CoA 71A is specific to recommendations for management and mitigation 
of operation road traffic noise from the Project. The recommendations are outside the 
requirements of the CNVMSP and shall be address in the HEA Operational Noise 
Management Sub Plan. 

Table 2-1 Summary of Construction Noise & Vibration Management Plan 

Condition of Approval Relevant section of CNVMSP 

70. The Proponent shall where reasonable and feasible apply 

best practice innovative noise mitigation measures including: 
Section 7 

� i. maximising the offset distance between noisy plant items 

and nearby noise sensitive receivers; 
Section 9  

� ii. avoiding noisy plant working simultaneously close together 

and adjacent to sensitive receivers;  
Section 9 

� iii. minimising consecutive night time works in the same 

locality;  
Section 9 

� iv. orienting equipment away from sensitive areas;  
Section 9 

� v. carrying out loading and unloading away from noise 

sensitive areas; and  
Section 9 

� vi. selecting site access points and roads as far as possible 

away from sensitive receivers. 
Section 9 

71. CoA detailed Construction Noise and Vibration Management 

Sub Plan (NVMSP Construction) shall be prepared. The 

CNVMSP shall include, but not be limited to: 

This CNVMSP 

� i. identification of all potentially affected noise sensitive 

receivers;  
Section 3 

� ii. an assessment of current background noise levels at the 

identified noise sensitive receivers;  
Section 5 

� iii. identification of appropriate construction noise objectives;  Section 5 

� iv. identification of all significant noise and vibration generating 

activities, duration and times of operation;  
CNVIS Appendix A to E 

� v. potential noise and vibration impacts from each activity and 

any likely cumulative noise impacts from concurrent activities;  
CNVIS Appendix A to E 
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Condition of Approval Relevant section of CNVMSP 

� vi. details of all reasonable and feasible noise mitigation 

measures that will be implemented to achieve the adopted 

construction noise objectives;  

Section 9 

� vii. the need for respite periods;  Section 9 

� viii. construction timetabling to minimise noise impacts;  CNVIS Appendix A to E 

� ix. noise and vibration monitoring, reporting and response 

procedures;  
Section 10 

� x. complaints handling and monitoring system;  Section 12 

� xi. a pro-active and reactive strategy for dealing with 

complaints;  
Section 12 

� xii. site contact person to follow-up complaints;  Section 12 

� xiii. procedures for notifying residents of construction activities 

likely to affect their noise and vibration amenity;  
Section 12 

� xiv. contingency plans to be implemented in the event of non-

compliances and/or noise complaints.  
Section 12 

71A. The Construction Noise and Vibration Management Sub 

Plan referred to under condition 71 of this approval shall include 

provision for the implementation of the recommendations detailed 

in Noise Assessment: National Network, F3 to Branxton Link 

(Atkins Acoustics, February 2007). 

Section 2  

73. Construction activities associated with the project shall only 
be undertaken during the following hours: 

a) 7.00am to 6.00pm Mondays to Fridays, inclusive, 

b) 8.00am to 1.00pm on Saturdays; and 

c) At no time on Sundays or public holidays 

Activities resulting in impulsive or tonal noise emissions (such as 
rock breaking, rock hammering, sheet piling, pile driving) shall be 
limited to 8.00am to 12pm, Monday to Saturday and 2pm to 5pm 
Monday to Friday. The Proponent shall not undertake such 
activities for more than 3 continuous hours and must provide a 
minimum one-hour respite period 

Section 9 

74. Construction outside the hours stipulated in condition 73 of 

this approval is permitted in the following circumstances: 

a) any works that do not cause audible construction 

noise at any sensitive receiver; or 

b) for the delivery of materials required outside of these 

hours by Police or other authorities for safety 

reasons; or 

 

Section 7 
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Condition of Approval Relevant section of CNVMSP 

c) where it is required in an emergency to avoid the loss 

of lives, property and/or to prevent environmental 

harm; or 

d) works as agreed by the OEH in the conditions of an 

EPL for the project. 

75. Construction noise levels shall be monitored to verify 

compliance with the requirements specified in the NVMSP 

(Construction). The Proponent shall implement any additional 

mitigation measures as required by the Director-General 

following consultation with the EPA should monitoring indicate 

exceedance 

Section 10 

76. In order to minimise noise impacts during construction, the 

Proponent shall erect noise mitigation measures prior to the 

commencement of construction. 

Section 9 

77. Should blasting be required, the Proponent shall prepare a 

Blast Management Strategy in consultation with the EPA and 

incorporate this Strategy into the Construction Noise and 

Vibration Management Sub Plan. The Strategy shall be prepared 

with an aim to demonstrate that all blasting and associated 

activities will be undertaken in a manner that will not generate 

unacceptable noise and vibration impacts at residences or other 

noise sensitive receivers. Issues to be considered in the Strategy 

shall include, but not necessarily be limited to:  

� i. details of blasting to be performed, including location, 

method and justification of the need to blast;  

� ii. identification of any potentially affected noise and vibration 

sensitive sites including heritage buildings and utilities;  

� iii. establishment of appropriate criteria for blast overpressure 

and ground vibration levels at each category of noise sensitive 

site;  

� iv. determination of potential noise and vibration impacts from 

blasting and appropriate best management practices;  

 

� v. community consultation procedures. Reference shall be 

made to the Guideline entitled “Technical Basis for Guidelines 

to Minimise Annoyance due to Blasting Overpressure and 

Ground Vibration” prepared by the Australian and New 

Zealand Environment and Conservation Council (ANZECC). 

CNVIS Appendix E 

78. Blasts shall be limited to one single detonation in any one 

day, unless otherwise agreed by the OEH in the conditions of an 

EPL for the project. 

CNVIS Appendix E 

79. The Proponent shall ensure that vibration resulting from 

construction of the project is limited to:  
CNVIS Appendix E 
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Condition of Approval Relevant section of CNVMSP 

� i. German Standard DIN 4150 and British Standard BS 7385: 

Part 2 – 1993 for structural damage vibration; and  

� ii. British Standard BS 6472 and Australian Standard AS 2670 

for human exposure to vibration.  

Where there is an inconsistency between these standards, the 

more stringent standard shall apply. 

80. Dilapidation surveys shall be undertaken for all buildings 

located within 200 metres of the road construction area prior to 

the commencement of blasting or major vibration inducing 

construction activities. The Proponent shall be responsible for 

rectifying any damages occurring as a result of the construction 

with the cost to be borne by the Proponent. 

CNVIS Appendix E 

81. For any section of the project where blasting is proposed, the 

Proponent shall undertake a series of initial trials at reduced 

scale prior to commencement of the proposed blasting to 

determine site specific blast response characteristics and to 

define allowable blast sizes to meet the Guideline entitled 

Technical Basis for Guidelines to Minimise Annoyance due to 

Blasting Overpressure and Ground Vibration prepared by the 

Australian and New Zealand Environment and Conservation 

Council (ANZECC). 

CNVIS Appendix E 

82. The Proponent shall provide a minimum of 48 hours notice to 

occupants located within 500 metres of any blasting and provide 

a schedule of blasting times to affected residences. 

CNVIS Appendix E 

83. Blasting shall only be undertaken between the hours of 10 

am and 3 pm (Monday to Friday) and 10 am and 1 pm (Saturday) 

unless otherwise agreed by the OEH in the conditions of an EPL 

for the project. 

CNVIS Appendix E 

2.1 Environmental Protection License (EPL 13296) 

Since the approval of the CNVMSP the NSW Office of Environment and Heritage (OEH), 
formerly the Department of Environment, Climate Change and Water, issued EPL 13296 for 
the construction of the Hunter Expressway – F3 Interchange to Kurri Kurri. 

For the purpose of the EPL premises are defined in Section A.5 of the licence and exact 
locations are show in the EPL Application Attachment D – Premises Maps. 

The relevant conditions for this plan are detailed below. There are no specific noise limits in 
the EPL. 
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L7 Blasting limits 

L7.1 The overpressure level from blasting operations at the premises must not exceed 
120dB (Lin Peak) at any time. Error margins associated with any monitoring equipment used 
to measure this are not to be taken into account in determining whether or not the limit has 
been exceeded. 

L7.2 The overpressure level from blasting operations at the premises must not exceed 
115dB (Lin Peak) for more than five per cent of the total number of blasts over each 
reporting period. Error margins associated with any monitoring equipment used to measure 
this are not to be taken into account in determining whether or not the limit has been 
exceeded. 

L7.3 Ground vibration peak particle velocity from the blasting operations at the premises 
must not exceed 10mm/sec at any time. Error margins associated with any monitoring 
equipment used to measure this are not to be taken into account in determining whether or 
not the limit has been exceeded. 

L7.4 Ground vibration peak particle velocity from the blasting operations at the premises 
must not exceed 5mm/sec for more than five per cent of the total number of blasts over each 
reporting period. Error margins associated with any monitoring equipment used to measure 
this are not to be taken into account in determining whether or not the limit has been 
exceeded. 

O3 Hours of operation 

O3.1 Standard construction hours 

Unless otherwise specified by any other condition of this licence, all construction activities 
are: 

a) restricted to between the hours of 7:00am and 6:00pm Monday to Friday; 

b) restricted to between the hours of 8:00am and 1:00pm Saturday; and 

c) not to be undertaken on Sundays or Public Holidays. 

O3.2 Exemptions to standard construction hours 

All construction activities, including entry and departure of heavy vehicles, are restricted to 
the hours of 7 am to 6 pm (Monday to Friday); 8 am to 1 pm (Saturday) and at no time on 
Sundays and public holidays unless otherwise agreed by the DECCW in the conditions of 
the EPL. Works outside these hours that may be permitted include: 

i. any works which do not cause noise emissions to be audible at any nearby residential 
property; 

ii. the delivery of materials which is required outside these hours as requested by police 
or other authorities for safety reasons; 
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iii. dust suppression works; 

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

v. any other work  as agreed in writing by DECCW through the Noise and Vibration 
Management Sub Plan (Construction) process. 

O3.3 Works agreed outside of standard construction hours 

The licensee may undertake works outside of standard construction hours if agreement 
between the licensee and the potentially affected noise sensitive receivers has been 
reached. Any agreement(s) between the licensee and the noise sensitive receiver must be 
recorded in writing and a copy of the agreement(s) kept on the premises by the licensee for 
the duration of this licence. 

O3.4 Notification of works approved outside of standard construction hours 

(a) The licensee must notify potentially affected noise sensitive receivers of works 
approved outside of standard construction hours not less than 5 days and not more than 
14 days before those works are to be undertaken. 

(b) The notification must be: 

(i) by letterbox drop;and 

(ii) be detailed on the project website. 

(c) The notification required by paragraphs (a) and (b) of this condition must: 

(i) clearly outline the reason that the work is required to be undertaken outside the 
hours specified in Condition O3.1; 

(ii) include a diagram that clearly identifies the location of the proposed works in 
relation to nearby cross streets and local landmarks; 

(iii) include details of relevant time restrictions that apply to the proposed works; 

(iv) clearly outline, in plain English, the location, nature, scope and duration of the 
proposed works; 

(v) detail the expected noise impact of the works on noise sensitive receivers; 

(vi) clearly state how complaints may be made and additional information obtained; 
and 

(vii) include the number of the telephone complaints line required by Condition 
M5.1, an afterhours contact phone number specific to the works undertaken 
outside the hours specified in Condition O3.1, and the project website address. 



 

Hunter Expressway Alliance 

Construction Noise and Vibration Management Sub Plan 

 

 

 Page 14 

 

Note: where no project website currently exists, a website for this purpose must be 
created. 

O3.5 Blasting hours 

Blasting operations at the premises may only take place between 9:00am and 3:00pm 
Monday to Friday and 9:00am and 1:00pm Saturday. (Where compelling safety reasons 
exist, the EPA may permit a blast to occur outside the above hours. A prior written request 
for approval of any such blast must be made to the EPA). 

O3.5.1 Blasting at the premises is limited to 1 blast on each day on which blasting is 
permitted unless otherwise agreed by the DECCW in writing. 

O3.6 Work generating high noise impact 

Any work generating high noise impact, excluding blasting operations covered in Condition 
O3.5, must only be undertaken: 

(a) between the hours of 8:00am and 6:00pm Monday to Friday; 

(b) between the hours of 8:00am and 1:00pm Saturday; and 

(c) in continuous blocks of no more than 3 hours, with at least a 1 hour respite between 
each block of work generating high noise impact, where the location of the work is likely 
to impact the same receivers; except as expressly permitted by another condition of this 
licence. For the purposes of this Condition ‘continuous’ includes any period during which 
there is less than a 1 hour respite between ceasing and recommencing any of the work 
the subject of this Condition 

O4 Noise and vibration control 

O4.1 All works must be carried out in a manner that will minimise the emission of noise and 
vibration from the premises. 

O4.2 All works must be carried out in accordance with the "Interim Construction Noise 
Guideline", DECC July 2009 to minimise the emission of noise and vibration from the 
premises. 
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3 PROJECT DESCRIPTION & SENSITIVE RECEIVERS 

An overview of the project has been provided in Section 1. Figure 3-1 and Figure 3-2 detail 
the Hunter Expressway project and nearest noise and vibration sensitive receivers and 
structures to the alignment and construction work locations. 

3.1 Project Description 

The following key components are proposed as part of the Hunter Expressway between the 
F3 Freeway and Kurri Kurri: 

• 13 kilometres of dual carriageway from the intersection of the F3 Freeway at 

Seahampton to a point east of  Kurri Kurri (chainage -800 to 12900) 

Bridge crossings are located at the following chainage along the proposed route:  

• BW 01-04: Chainage 0m, on the intersection of the Sydney Newcastle Freeway and 

Newcastle Link Road 

• BW 05: Chainage 200m 

• BW 06-07 a&b: Chainage 300m  

• BW 08: Chainage 1400m 

• BW 09: Chainage 1600m 

• BW 10: Chainage 2200m 

• BW 11: Chainage 2600m 

• BW 12: Chainage 4400m 

• BW 13: Chainage 5600m 

• BW 14: Chainage 9900m 

• BW 15-16 a&b: Chainage 10120m near Buchanan Road 

• BW 17: Chainage 10340-10500m 

• BW 18-19: Chainage 10100m  

• BW 20: Chainage 11300m 

• BW 21: Chainage 11500m, Averys Lane 

• BW 23: Chainage 11500m, Averys Lane 

Intersections at F3 Freeway interchange are proposed at the following chainage locations 
along the route: 

• Chainage 0m: Sydney Newcastle Freeway and Newcastle Link Road intersection 

• Chainage 7900m: truck stops and lane merging 

• Chainage 10100m: John Renshaw Drive and Buchanan Road 

• Chainage 11500m: access road (off proposed freeway) 
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Concrete batching plants, two grouting batching plants, pre-cast yard, stockpiles and site 
offices shall be constructed and operated during the project: 

• Chainage 6800:  Concrete batching plant off George Booth Drive 

• Chainage 7400:  Concrete batching plant to the east of the Rest Area 

• Chainage 5300:  Concrete batching plant at material stockpile 

• Chainage 1400:  Grouting plant at the intersection with Stockrington Road 

• Chainage -300: Grouting batching plant at Cameron Park Industrial Estate 

• Chainage 6800  Site office and equipment yard off George Booth Drive  

• Chainage 0:  Site office and equipment yard at the F3 Freeway Interchange 

• Chainage 6800:  Pre-cast yard at off George Booth Drive 

• Chainage 5300:  Material stockpile at the Sugar Loaf range 

• Chainage 3500: Brick Pit 

• Chainage 5300: Daracon Quarry 

• Chainage 5300: Main Compound Site (Lot 32 George Booth Drive) 

3.2 Surrounding Environment 

The surrounding environment to the alignment is rural bush woodlands with residential 
catchments at the F3 Freeway Interchange to the south and the Buchanan Interchange to 
the north.  

The alignment intersects the Sugarloaf Range which comprises of generally steep slopes 
(some in excess of 35 degrees) and foot slopes. The landform of the study area would 
change with large cuttings and fill sections required to achieve the vertical alignment. North 
of the Sugarloaf Range the land comprises gently rolling hills which separate broad shallow 
valleys leading to the Buchanan Interchange. 

The geology of the study area is mostly sedimentary rock with some volcanic rocks 
interspersed. The strata for the region are typically conglomerates, sandstone, shale and 
splitting coal seams. 

The topography and geology have been adopted in the assessment of potential construction 
noise and vibration impacts (including blasting) detailed in the accompanying CNVIS. 

3.3 Sensitive Receivers 

Noise sensitive receivers have been identified based on separation distance of up to 2000 
metres from the proposed construction work locations. No construction noise and vibration 
issues are anticipated at receivers greater than 2000 metres. 

The general locations of nearest noise sensitive residential receivers adjacent to the F3 
Freeway to Kurri Kurri route alignment have been detailed in Table 3-1 and Table 3-2.  
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Further to the receivers identified, individual noise affected receivers shall be 
confirmed upon confirmation of potential noise impacts during the construction 
program.Table 3-1 General Location of Nearest Residential Noise Receivers 

Residential noise receivers Separation distance to works (m) 

Seahampton (Sixth Street, Fourth Street) 580 - 1000 

West Wallsend (Carrington Street) 1500 

Buchanan (refer to Table 3-2) 60 - 250 

Kurri Kurri (Heddon Street, Lang Street) 1000 - 2000 

Heddon Greta (Clift Street, Adams Street) 1200 - 1500 

Stanford Merthyr (Maitland Street, Minmi Street) 800 - 1100 

Detailed in Table 3-2, specific noise sensitive receivers at Buchanan have been identified by 
the NSW RTA as determined during the Project Approval phase. 

Table 3-2 Noise Sensitive Residential Receivers 

Buchanan Residential noise receivers Separation distance to works (m) 

242 Averys Lane 110 

244 Averys Lane 65 

259 Averys Lane 120 

294 Averys Lane 60 

301 Averys Lane 140 

306 Averys Lane 215 

311 Averys Lane 220 

860 Buchanan Road 170 

1575 George Booth Drive 100 

348 John Renshaw Drive 75 

No noise sensitive receivers (education institutions, hospitals, places of worship) have been 
identified within 2 kilometres of the proposed construction works. Potential construction noise 
and vibration levels are expected to be within adopted noise and vibration objectives 
(Section 5 of this CNVMSP) at receivers located greater than 2 kilometres from the 
construction work locations.  
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Vibration sensitive structures 

Potential vibration sensitive structures, detailed in Table 3-2, have been identified adjacent to 
the alignment. 

Table 3-3 General Location of Vibration Sensitive Receivers 

Location Approximate chainage location 

Richmond Vale Railway Tunnels 1 and 2 (heritage site) 3500 and 3900 

Weir 1 at Minmi Creek (heritage site) 235:415 

Weir 2 at Minmi Creek (heritage site) 235:415 

Minmi Creek Stone Arrangement (heritage site) 235:415 

Jewboy Bushranger Cave (heritage site) 2895 

Burrenjim Dam (heritage site) 3070:3595 
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Figure 3-1: Nearest noise and vibration sensitive receivers and structures 
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4 BACKGROUND NOISE LEVELS 

Background noise levels at existing receivers adjacent to the Hunter Expressway alignment 
were measured in 2009 as part of the Construction Works and Blasting Noise and Vibration 
Assessment, Hunter Expressway, F3 Freeway to Branxton (Atkins Acoustics 2009). 

Long term unattended noise levels in Table 4-1 were measured at nearest residential 
receiver locations to the Alliance alignment.  

Ambient noise levels at Kurri Kurri, Heddon Greta, Stanford Merthyr and Buchanan were 
influenced by road traffic from John Renshaw Drive, George Booth Drive and local 
residential roads. At Seahampton the ambient noise environment was influenced by road 
traffic from George Booth Drive and the F3 Freeway. 

The measured rating background noise levels (RBL) are considered representative of the 
existing noise environment to establish construction noise design objectives detailed in 
Section 5. 

Table 4-1 Measured background noise levels (RBL) F3 Freeway to Kurri Kurri  

Location 
RBL LA90 

Day Evening Night 

“Frogella” 21 Brooks Street, Kurri Kurri 37 39 32 

77 Clift Street, Heddon Greta 36 34 30 

14 Anvil Street, Stanford Merthyr 36 39 31 

Lot 83 Averys Lane, Buchanan 43 39 33 

263 John Renshaw Drive, Buchanan 45 44 33 

“Grandview” John Renshaw Drive, Buchanan 44 39 30 

48 Fifth Street, Seahampton 38 39 37 

Note: Daytime (7.00am-6.00pm); Evening (6.00pm-10.00pm); Night time (10.00pm-7.00am) 
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5 ADOPTED CONSTRUCTION NOISE AND VIBRATION CRITERIA 

5.1 Construction Noise Objectives 

Adopting regulatory guidance from the OEH ICNG the construction noise objective (CoA 71) 
is to manage noise from construction activity (LAeq, 15min) as detailed in Table 5-1. 

Table 5-1 Residential Receiver Construction Noise Guidelines 

Time of day Management level LAeq, 15min Application 

Recommended 

standard hours:  

Monday to Friday 

7am – 6pm; 

Saturday 8am – 1pm; 

No works Sunday or 

Public Holiday 

Noise affected RBL + 10 dB 

The noise affected level represents the point 

above which there may be some community 

reaction to noise. 

� Where the predicted or measured LAeq, 15min is 

greater than the noise affected level, the 

Alliance should apply all feasible and 

reasonable work practices to meet the noise 

affected level 

� The Alliance should also inform all potentially 

impacted residential of the nature of works to 

be carried out, the expected noise levels and 

duration as well contact details 

Highly noise affected, 75 dB(A) 

The highly noise affected level represents the 

point above which there may be strong 

community reaction to noise. 

� Where noise is above this level, the relevant 

authority (consent, deeming or regulatory) 

may require respite periods by restricting the 

hours that the very noisy activities can occur, 

taking into account; 

� Time identified by the community when 

they are less sensitive to noise 

� If the community is prepared to accept a 

longer period of construction in exchange for 

restriction on construction times 

Outside of 

recommended 

standard hours 

Noise affected RBL + 5 dB 

� A strong justification would typically be 

required for works outside of the 

recommended standard  hours 

� The Alliance should apply all feasible and 

reasonable work practices to meet the noise 

affected level 

� Where all feasible and reasonable practises 

have been applied and noise is more than 5 

dB(A) above the noise affected level the 

Alliance should negotiate with the community 

Note:  RBL = Rating Background Noise Level, single figure background nosie level measured for each relevant assessment period 
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No other noise sensitive land uses; places of worship, education institutions, and hospitals 
have been identified within 2000 metres of the construction works and Alliance alignment.  

Table 5-2 details identified adopted noise objectives to be applied at nearest commercial 
premises. The noise objectives are applicable where the premises are in use. 

Table 5-2 Commercial Receiver Construction Noise Guidelines 

Time of day Management level LAeq, 15min Application 

Recommended 

standard hours:  

Monday to Friday 

7am – 6pm; 

Saturday 8am – 1pm; 

No works Sunday or 

Public Holiday 

Commercial premises 70 

dB(A) 

Industrial premises 75 dB(A) 

Where the LAeq, 15min construction noise levels 

exceed the noise affected level the following 

measures apply: 

� All feasible and reasonable work practices 

applied to achieve the noise affected level 

� Potentially impacted residents informed to 

the works to be carried out, expected 

noise levels and duration, and contact 

details 

Highly noise affected 75 dB(A) 

Where the highly noise affected noise level is 

exceeded the relevant authority may retract 

working hours of very noisy activities taking 

into account: 

� Times identified by the community when 

they are less sensitive to noise 

� If the community is prepared to accept a 

longer period of construction in exchange 

for restriction on construction times. 

5.2 Adopted Construction Noise Objectives 

Detailed in Table 5-3 the measured RBL’s presented in Section 4 have been applied to 
determine construction noise objectives for nearest residential receivers. The construction 
noise objectives are conservative derived from the lowest measured RBL. 

Table 5-3 Residential Receiver Adopted Noise Objectives 

Location 
RBL LA90 dB(A) Criteria LAeq, 15min dB(A) 

Day Evening Night Day Evening Night 

Kurri Kurri, Heddon Greta, Stanford 

Merthyr 
36 33 30 46 39 35 

Buchanan (John Renshaw Drive, 

George Booth Drive, Averys Lane) 
43 39 33 53 44 38 

Seahampton (Fifth Avenue) and West 

Wallsend 
38 39 37 48 44 42 

Note: Daytime (7.00am-6.00pm); Evening (6.00pm-10.00pm); Night time (10.00pm-7.00am) 
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The adopted construction noise objectives are designed to determine where predicted and/or 
measured received construction noise levels require the implementation of reasonable and 
feasible construction noise management and mitigation measures to minimise potential 
disturbance at nearest residences and communities. 

Non conformances would be identified where the adopted noise objectives are exceeded 
and reasonable and feasible noise management and mitigation measured have not 
implemented. 

In addition to the objectives in Table 5-3, where the construction activity is defined as tonal 
or impulsive in nature (as described in the ICNG), 5 dB(A) must be added to the measured 
construction noise level when comparing the measured noise with the adopted construction 
noise objectives. 

The recommended criteria are goals, factors such as the social benefits of the activity, 
economic constraints, and the nature and duration of the proposed construction program 
need to be considered when assessing potential noise impacts from construction works. 

5.3 Construction Road Traffic 

During construction works off-site vehicle movements have the potential to create extra 
traffic on the F3 Freeway and local road networks. Adopting guidance in the ICNG, noise 
from construction traffic has adopted guidance from the Road and Traffic Authority 
Environmental Criteria for Road Traffic Noise (RTA ECRTN, 1999) for the assessment of 
temporary construction traffic noise.  

The following goals have been derived from its guidelines in relation to new developments 
with the potential to increase traffic flow: 

• construction traffic to be less than 60 dB(A) LAeq,1hr during standard construction hours 

and 55 dB(A) LAeq,1hr outside of standard construction hours 

• where it is not feasible to achieve the day time and night time construction traffic noise 

goals, the project shall not increase existing road traffic noise at any receiver by more 

than 2 dB(A) 

5.4 Vibration Criteria 

Vibration during construction works is considered an intermittent source and is associated 
with two main types of impact; disturbance at receivers and potential architectural/structural 
damage to buildings. 

Vibration disturbance and structural damage objectives have been established in 
accordance with CoA 79. 

Annoyance / Human comfort 

Perceptible vibration objectives have been established in accordance with the Environmental 
Noise Management Assessing Vibration: a technical guideline (DECC, 2006). The guideline 
has been prepared adopting British Standard BS6472 and Australian Standard AS2670. 
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For the assessment of potential vibration at nearest receivers vibration dose value (VDV) 
goals have been adopted, detailed in Table 5-4. Vibration objectives apply where the 
receiver premise are occupied. 

Table 5-4 Residential Receiver Adopted Vibration Objectives 

Location 
Vibration Dose Value intermittent vibration m/s

-1.75
 

Day time Night time 

Residences 0.2 – 0.4 0.13 – 0.26 

Offices, schools, education 

institutions and places of worship 
0.4 – 0.8 0.4 – 0.8 

Structural damage 

German Standard DIN 4150: Part 3-1986 provides guidance on vibration velocity for 
evaluating potential structural damage at residential, commercial and vibration sensitive 
receiver external facades. Vibration levels are established based on the dominant frequency 
of vibration from construction works.  

Table 5-5 details adopted structural vibration objectives. 

Table 5-5 Adopted Vibration Objectives 

Location 
Vibration level mm/s 

< 10Hz 10 – 50 Hz 50 – 100 Hz 

Residences 5 5 – 15 15 – 20  

Commercial/ industrial premises 20 20 – 40  40 – 50 

Sensitive vibration structures 3 3 – 8 8 – 10 

Heritage sites / structures 

The report GT002 Stability Analysis of Richmond Vale Rail Tunnels 134 and 139 and 
Vibration Assessment for other Heritage Structures concludes that frequency-dependent 
criteria are important for assessing the blast-induced vibration effects on buildings and other 
structures and is the recommended approach.  

As frequency of the ground vibration plays a large role in the response of any structure it is 
important to define not only a PPV value but a frequency range. AS2187.2-2006 Appendix J 
provides two other standards (British Standard BS 7385-2 and United States Bureau of 
Mines (USBM) RI 8507.) that base their PPV limits on frequency and indicates that these are 
suitable for Australian conditions. The frequency that construction equipment will impart on 
the structures at the Minmi Creek area will be greater than 15Hz and hence higher PPV 
limits are applicable based on the AS2187.2-2006 recommendation. Therefore based on this 
and the low stress, displacement and acceleration estimates, it is suggested within the report 
that a PPV of 5mm/s at a frequency greater than 15Hz is acceptable for nominated heritage 
sites including  the sensitive Aboriginal sites. 
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Individual structural surveys at the heritage sites and structures listed in Section 3 have been 
completed in the above referenced report and Table 5-6 outlines the adopted limits for the 
vibration sensitive European heritage and Aboriginal heritage sites.  

Table 5-6 Adopted Vibration Objectives for Heritage sites/structures 

Location Vibration level mm/s 

Richmond Vale Railway Tunnels 134  5.3 

Richmond Vale Railway Tunnels 139 20  

Jewboy Bushranger Cave 20  

Burrenjim Dam 5.3 

Blue Gum Creek 5 and 38-04-0236 

Grinding Groove sites 
80 

Location Vibration level mm/s 

< 15Hz > 15hz 

Weir 1 at Minmi Creek 3 5 

Weir 2 at Minmi Creek  3 5 

Minmi Creek Stone Arrangement  3 5 

For Blue Gum Creek 5 and 38-04-0236 Grinding Groove sites it was concluded in the 
Vibration Analysis for Grinding Grooves Cut 10 and Burrenjim Dam 2011 Report that he 
worst case stress, displacement and acceleration calculations indicated that a blast induced 
PPV of 325mm/s would to be acceptable for the grinding grooves adjacent to Cut 10. That is, 
a blast measuring this 325mm/s PPV would not harm the heritage items (measured at the 
heritage location). However when appropriate factors of safety are considered and applied, a 
reduced value of   80mm/s PPV is documented. (A Safety Factor of 4).   

5.5 Blasting Criteria 

Blasting limits as specified in the EPL are detailed below for the sensitive receivers identified 
in Attachment D of the Licence; 

• The overpressure level from blasting operations at the premises must not exceed 
120dB (Lin Peak) at any time. Error margins associated with any monitoring 
equipment used to measure this are not to be taken into account in determining 
whether or not the limit has been exceeded. 

• The overpressure level from blasting operations at the premises must not exceed 
115dB (Lin Peak) for more than five per cent of the total number of blasts over each 
reporting period. Error margins associated with any monitoring equipment used to 
measure this are not to be taken into account in determining whether or not the limit 
has been exceeded. 

• Ground vibration peak particle velocity from the blasting operations at the premises 
must not exceed 10mm/sec at any time. Error margins associated with any 
monitoring equipment used to measure this are not to be taken into account in 
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determining whether or not the limit has been exceeded. 

• Ground vibration peak particle velocity from the blasting operations at the premises 
must not exceed 5mm/sec for more than five per cent of the total number of blasts 
over each reporting period. Error margins associated with any monitoring equipment 
used to measure this are not to be taken into account in determining whether or not 
the limit has been exceeded. 

In accordance with CoA 77, blasting objectives have been established for all other receivers 
not listed within the licence with reference to the Technical Basis for Guidelines to Minimise 
Annoyance due to Blasting Overpressure and Ground Vibration prepared by the Australian 
and New Zealand Environment and Conservation Council (ANZECC). 

All blast events shall be managed by the specialist blasting contractor to achieve compliance 
with the adopted overpressure and ground vibration criteria at all nearest receivers. 

Airblast overpressure 

The blasting annoyance objectives at any occupied residence or other sensitive location are 
defined in the ANZECC guidance: 

• the maximum overpressure due to blasting should not exceed 115 dB(Lin) for more than 

5% of blasts in any year, and should not exceed 120 dB(Lin) for any blast 

• the maximum peak particle ground velocity should not exceed 5mm/sec for more than 

5% of blasts in any year, and should not exceed 10mm/sec for any blast. 

Vibration 

The ANZECC guidelines do not provide recommendation for ground vibration levels to 
minimise potential for structural damage to property and structures.  

Australian Standard AS2187-2-2006 Explosives storage and use Part 2 Use of explosives 
provides recommended Peak Particle Velocity (PPV) vibration goals of 15mm/s up to 50 
mm/s specific to receiver type and the dominant frequency range of the vibration pulse.  

Vibration criteria for the sensitive heritage and Aboriginal heritage sites are specified in Table 
5.6.During the planning of individual blast events structural vibration objectives shall be 
established for potentially affected buildings and structures in consultation with the specialist 
blasting contractor. 
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6 CONSTRUCTION IMPACT STATEMENTS 

The CNVIS form the basis for determining the noise and vibration management mitigation 
measures in this CNVMSP for implementation during construction. The CNVIS have been 
adopted for the development of noise and vibration management and mitigation measures in 
this CNVMSP. 

Assessed construction activities are summarised in Table 6-1 together with the relevant 
CNVIS. The Blasting CNVIS (Appendix E) has been prepared to meet the requirements of 
the Blast Management Strategy required under CoA 77. 

Table 6-1 Overview of Construction Noise Generating Works 

Activity Instances (works phases) CNVIS document 

Batching Plants 

(concrete and grout) 

Construct hard standings and foundations 

Installation of batching and grouting plant 

infrastructure 

Construction of road access 

Operation of batching plants 

CNVIS Batching Plants 

and Equipment 

Compounds (Appendix B) 

Equipment Compounds 

Site office and equipment compound 

construction 

Operation of site offices and equipment 

compounds 

Bridge Works 

Preliminary site works for clearing 

Earthworks for ground preparation 

Piling for bridge piers 

Structural work for bridge infrastructure 

Paving for the road surface CNVIS Main Bridge 

Structures and 

Intersections (Appendix C) 

Interchanges & Ramps 

Preliminary site works for clearing 

Earthworks for ground preparation 

Piling for ramps and elevated road sections 

Paving works for the road surface 

Landscaping of the road corridor 

Main Road works 

Preliminary site works for clearing 

Earthworks for ground preparation 

Sub-base and road base preparation 

Paving works for the road surface 

Landscaping of the road corridor 

CNVIS Main Carriageway 

Works (Appendix D) 

Blasting Blasting events to clear bedrock 

CNVIS Blasting  

(Appendix E)  

Prepared as the Blasting 

Management Strategy 
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7 NOISE AND VIBRATION MANAGEMENT 

7.1 General Principles 

It will be important for the Alliance to undertake all reasonable and feasible measures to 
reduce noise levels and impact potential by programming works to minimise duration and 
continue to liaise with affected landowners and local communities. 

In accordance with the CoA and adopting guidance provided in the ICNG, a series of 
construction measures and management practices designed to mitigate and reduce noise 
levels detailed in this CNVMSP will need to be implemented. 

The procedures adopt Best Management Practice (BMP) and Best Available Technology 
Economically Achievable (BATEA) practices as addressed in the ICNG. BMP includes 
factors discussed within this CNVMSP and the encouragement of a project objective to 
reduce noise and vibration emissions. BATEA practices involve incorporating the most 
advanced and affordable technology to minimise noise emissions. 

In general, management of potential construction noise and vibration impacts requires 
attention to the following: 

• construction hours 

• construction noise impact statements 

• condition surveys 

• monitoring of construction plant noise and vibration emissions and received potential 

construction noise and vibration levels at affected receivers 

• training and awareness 

• communication 

• incident and emergency response 

• non-conformance, preventative and corrective action. 

7.2 Construction Hours 

Approved Hours 

Under CoA 73, construction activities associated with the project shall only be undertaken 
during the following hours: 

a) 7am to 6pm Mondays to Fridays inclusive; 
b) 8am to 1pm Saturdays; and 
c) At no time Sundays or public holidays 

Activities resulting in impulsive or tonal noise emission (such as rock breaking, rock 
hammering, sheet piling, pile driving) shall be limited to 8am to 12pm, Monday to Saturday 
and 2pm to 5pm Monday to Friday. Such activities must not be for more than 3 continuous 
hours and must provide a minimum one-hour respite period. 
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Out of Hours Works 

Under CoA 74 works outside the above approved hours may be permitted to include: 

i. any works which do not cause audible construction noise at any sensitive receiver; 

or 

ii. the delivery of materials which is required outside these hours as requested by 

police or other authorities for safety reasons; 

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

harm; and 

iv. any other work as agreed by the OEH in the conditions of an EPL for the project. 

7.3 EPL Application for Works Outside of Standard Construction Hours 

The Alliance has sought approval to allow some specific activities to be undertaken outside 
of the approved hours (CoA 73), regardless of location, via the approval process for this 
CNVMSP under the provisions of CoA 74. This updated version of the plan is further seeking 
approval for some additional activities that are deemed unlikely to raise community concerns 
based on recent real time noise monitoring.  

Outside of standard construction hours working for the identified activities is considered an 
engineering necessity and part of the construction program critical path. The works cannot 
be successfully completed during the day time standard construction hours. 

All construction works outside of standard hours will adopt relevant noise and vibration 
management and mitigation measures detailed in this CNVMSP to minimise potential 
impacts at nearest receivers. In addition the Alliance will discuss and implement appropriate 
mitigation, which may include temporary relocation on a case by case basis. 

Currently the Alliance envisages the following specific construction stages will be required to 
occur outside approved hours: 

• Concrete paving 

• Asphalting, Traffic Control, Signage, Line Marking (for Traffic switches)  

• Saw cutting of concrete pavements 

• Concrete batching plant and grout batching plant production 

• Material delivery for concrete and grout batching plant production 

• Concrete pours for bridge works 

Bridgeworks associated with the F3. 

A detailed justification for each identified activity is provided below and within Section 7.4, 
together with a community notification strategy, as detailed in Section 7.5. The community 
notification strategy will be implemented to inform adjacent communities and minimise 
potential disturbance or adverse reaction to noise. 

At this stage, as detailed in CoA 73, no requirement for outside of standard construction hour 
working would be required for rock breaking, rock hammering, sheet piling activity. 
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Concrete Paving 

Concrete paving must be undertaken within a limited range of temperature conditions and 
when it is not raining. Concrete paving outside of normal working hours will be necessary on 
occasion to ensure required quality of finished product and ensure minimal delay to 
scheduled completion dates which may affect the duration of works adjacent to sensitive 
receivers. 

Sensitive receivers that will be affected by night time concrete paving construction works 
shall be notified by letter at least 5 days in advance of the works being undertaken. 

Determined from the CNVIS compliance with the adopted evening and night time noise 
objectives is predicted to be achieved at nearest residential and noise sensitive receiver 
where works are undertaken between chainage 2200m to 8500m.  

Asphalting, Traffic Control, Signage, Line Marking  

Asphalting of newly constructed road will generally be scheduled to be undertaken during 
approved construction hours. However, in order for traffic switches to occur from existing 
roadway to new roadway (Buchanan and F3 Interchange to existing roadway), the junction 
between the two road sections generally need to be asphalted during night-time.  

During the night time period there would be less traffic volume on the exiting road and 
therefore less chance of delays and safety concerns. The set up of traffic control, signage 
and line marking will also be required during the night time to allow these operations and the 
eventual planned traffic switch to progress.  

Sensitive receivers that will be affected by night time activities necessary to enable traffic 
switches to be undertaken shall be notified by letter at least 5 days in advance of the works 
being undertaken. 

Determined from the CNVIS compliance with the adopted evening and night time noise 
objectives is predicted to be achieved at nearest residential and noise sensitive receiver 
where works are undertaken between chainage 2200m to 8500m. Areas outside of these 
chainages will be subject to specific noise assessment, monitoring and appropriate noise 
mitigation measure implemented to reduce impact to residents. This would include 
prioritising noisy activities before 10pm and implementation of respite periods for activities 
that run greater than 2 consecutive nights. Noise monitoring to date for activities outside of 
standard hours has indicated that construction activities have been inaudible, largely due to 
construction activity distance from residential receivers and alternative dominate noise 
sources such as the F3 traffic.  

Saw Cutting of Concrete Pavements 

Saw cutting of the concrete pavements is required to be undertaken outside of the approved 
standard construction hours due to engineering requirements: 

• for multilane paving, longitudinal and transverse saw-cuts are an integral part of the 

concrete pavement design 
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• the pavement must reach a partial set prior to saw-cutting being undertaken. If it is left 

for longer than 6-8hrs it will crack in unplanned locations and would then require 

removal and therefore subsequent replacement 

• during summer, assuming paving commenced at 7:00am and concluded at 5:30pm, 

saw-cutting would commence around 2pm - 3pm and would continue through to approx. 

3am – 4pm the following morning 

• during winter, cutting may not commence until 5pm - 6pm and would continue 

sometimes until 8am - 9am the following day 

• saw cutting during the day is not an option as it would mean undertaking paving works 

at night 

• saw cutting at night is general practice on all concrete highway projects and is not 

unique to this one 

All feasible and reasonable noise mitigation measures will be applied to this activity including 
the use of mobile noise screens where applicable. 

Sensitive receivers that will be affected by out of hours saw-cutting noise shall be notified by 
letter at least 5 days in advance of the works being undertaken. 

Determined from the CNVIS compliance with the adopted evening and night time noise 
objectives is predicted to be achieved at nearest residential and noise sensitive receiver 
where works are undertaken between chainage 2200m to 8500m. 

Concrete batching plant and grout batching plant production 

Concrete production at the on-site concrete batching plants will be required outside of 
standard construction hours to maintain concrete supply during concreting and paving works. 

Grout production at the grouting plant will be required outside of standard construction hours 
to maintain grout supply for mine void stabilisation. 

To reduce requirement for production outside of the standard construction hours at the 
concrete and grout batching plants, operations shall be managed to utilise all available on-
site storage capacity and limit the operational of required plant and equipment. 

Determined from the CNVIS compliance with the adopted evening and night time noise 
objectives is predicted to be achieved at nearest residential and noise sensitive receivers. 
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Material delivery for concrete and grout batching plant production  

To ensure the concrete batching plant can meet required demand, delivery of material will be 
required during all production works, including outside of standard construction hours. 

Due to limitations for on-site storage of material, grouting works associated with mine void 
stabilisation will require the delivery of fly ash and grouting material by road outside of the 
standard construction hours.  

Further to the noise mitigation measures in Section 6.5, noise management measures will be 
applied to these activities to minimise requirement for heavy vehicle operations during the 
sensitive night time period, including: 

• utilising all available on-site storage of materials 

• heavy vehicle operations would be, where feasible, scheduled during the less 

sensitive  day time and evening periods 

• adopt haulage routes to minimise requirement for operations adjacent to residential 

communities 

Determined from the CNVIS compliance noise objective compliance is anticipated for grout 
truck operation on local roads during the evening and nigh time periods. 

7.4 Feasible Construction Works Undertaken Outside of Standard Construction Hours 

Further to the construction works in Section 7.3, the Alliance is seeking approval to 
undertake construction works outside of the standard construction hours in accordance with 
CoA 74. 

The Summary of Construction Noise and Vibration Impacts (Appendix A) and the CNVIS 
(Appendix B to Appendix E) have been referenced to determine where construction works 
outside of standard construction hours would be feasible. No blasting works shall be 
undertaken outside of the standard construction hours. 

Main Carriageway Works 

Main carriageway works will be undertaken in the following phases: 

• preliminary site works for vegetation clearance 

• earthworks for excavation and transportation of cut and fill material and rock breaking 

activity 

• sub-base and road base preparation to form the foundations and installation of utilities 

and drainage 

• road paving works for the concrete pavement and asphalt road surface 

• landscaping and installation of traffic signalling and line marking 

Construction works for the main carriageway outside of standard construction hours are 
feasible between alignment chainage 2200:8500 where noise levels are predicted to be 
within the adopted evening and night time noise goals at nearest receivers. 
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Main Bridge Structures and Intersections  

Bridges and intersection construction requires works for:  

• the preparation of foundations and piers including excavation and piling works 

• the installation and construction of bridge and intersection structures including 

prefabricated formwork and concrete spans 

• road paving works for the concrete pavement and asphalt road surface 

Construction works for the main bridges and intersections outside of standard construction 
hours are feasible between alignment chainage 2200:8500 (Bridges BW10 to BW13) where 
noise levels are predicted to be within the adopted evening and night time noise goals at 
nearest receivers.  

During construction of BW10 and BW11 within  the Sugarloaf Ranges, evening and night 
time attended noise monitoring will be carried out at the nearest sensitive receivers identified 
in Section 3.3 to ascertain any real time impacts of the works. The resulting information will 
be used to determine potential noise emissions and any potential impacts to residents in the 
construction of BW09. Should real time monitoring and assessment indicate potential noise 
levels greater than the nominated noise objective for Seahampton mitigation measures shall 
be proposed, including consultation with residents and/or OEH to determine if construction 
works are likely to cause concern.  

Additionally, out of hours noise monitoring to date at Minmi and Seahampton has revealed 
that the F3 traffic is the dominate noise source, with construction activities being inaudible. 
Given these findings, and the small predicted exceedance of the noise objective at 
Seahampton (up to 4dBA for bridge construction during the evening and 2dBA during the 
night), real time monitoring is proposed for Bridges BW01 to 06 during out of hours activities. 
Should monitoring reveal the potential for extended noise impact, construction activities shall 
be reviewed and appropriate mitigation measures applied to prevent disturbances to 
community members. All concrete pours associated with pile construction activities shall be 
scheduled to occur during standard construction hours, however the potential exists for 
concrete pours to run into the early evening if batch plant malfunctions or transportation 
delays occur. The works are managed to avoid situations such as these, however stopping 
concrete pours once commenced is avoided due to the risk of introducing construction joints 
into the structure and thus potentially reducing the optimal design of the structure. 
Construction joints may lead to water egress and associated negative risks to the structure. 
As these works can generally be undertaken in accordance with noise objectives relevant to 
the project, no additional impacts to surrounding residents are anticipated.  Consultation with 
near neighbours would be carried out on the day if a pour was at risk of running past 
standard construction hours.  

Construction Road Traffic for Site Access and Site Offices / Compounds 

Construction road traffic movements on local road networks would be required to access 
construction sites and the project site offices and site compounds during the evening and 
night time periods. Construction traffic outside of standard construction hours is not expected 
to increase existing evening and night time hourly road traffic noise levels at nearest 
receivers where movements of approximately less than 20 light vehicles and 15 heavy 
vehicles / hour occur. 
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Mine Void Drilling, Grouting and Operation of Grouting Batching Plants 

Mine void works treatment is required at Viaduc1, Viaduct 2, Viaduct 3 and the East and 
West of the F3 Interchange. To supply grout for the mine void treatment, grout batching 
plants will be in operation at Viaduct 2 (refer to Section 2.2) and at the F3 Interchange.  

As assessed by the Construction noise and vibration impact statement B: Batching Plants, 
pre-cast yard, site offices and compound  (Appendix B) mine void works outside of standard 
construction hours are feasible for infill and barrier mine void treatment grouting works at 
Viaduct 1, Viaduct 2, Viaduct 3 and F3 East.  

During mine void works at F3 east, evening and night time attended noise monitoring will be 
carried out at the nearest sensitive receivers identified in Section 3.3 to ascertain the real 
time impacts of the works. The resulting information will then be used to determine potential 
noise emissions and any potential impacts to residents relating to F3 West activities. Should 
real time monitoring and assessment indicate potential noise levels greater than the 
nominated noise objective at Seahampton mitigation measures shall be proposed, including 
consultation with residents and/or OEH to determine if construction works are likely to cause 
concern.  

  

7.5 Outside of Standard Construction Hour Community Notification 

Where construction works are to be undertaken outside of standard construction hours the 
following community notification strategy shall be implemented for proactive management of 
potential issues from construction noise and vibration.  

The objective of the strategy is to inform potentially affected noise sensitive receivers to 
identify requirement for additional noise and vibration management measures prior to the 
commencement of works. The notification strategy will be compliant with requirements of the 
project EPL. 

• For activities not outlined in Section 7.4, works outside of standard construction hours 

would be undertaken where an agreement in accordance with the Community 

Consultation Strategy has been reached between the Alliance and representatives of 

potentially affected noise sensitive receivers 

• Letter box drops detailing the works to be carried out, hours of work and expected noise 

and vibration impacts shall be provided to potentially affected noise sensitive receivers 

a minimum of 5 days and not more than 14 days prior to the commencement of works 

The notification shall include a diagram of the location of proposed works, be in plain 

English and provide the telephone number of the project complaints line 

Where feasible information shall also be provided on the project website. 



 

Hunter Expressway Alliance 

Construction Noise and Vibration Management Sub Plan 

 

 

 Page 35 

 

8 FEASIBLE NOISE AND VIBRATION MANAGEMENT MEASURES 

Detailed in Table 8-1, analysis of construction noise and vibration management and 
mitigation measures has been undertaken to identify best management practice approaches 
to control and minimise potential noise and vibration impacts during the construction 
program. 

Table 8-1 Construction Noise and Vibration Mitigation Measures  

Potential noise mitigation measure Analysis 

Maximising the offset distance 

between noisy plant items and 

sensitive receivers. 

Where practical items of fixed noise generating 

construction plant, such as compressors / generators will 

be positioned as far as practical away from sensitive 

receivers. This requirement will be included as an item on 

inspection checklists and will be detailed during project 

inductions and toolbox talks. 

Avoiding using noisy plant 

simultaneously and/or close together, 

adjacent to sensitive receivers. 

Where practical, noise generating plant required to operate 

in close proximity to other noisy plant shall be assessed on 

whether it would be possible to operate at different times or 

increase the distance between the plant.  

This requirement will be included as an item on inspection 

checklists and will be detailed during project and inductions 

and toolbox talks.  

Orienting equipment away from 

sensitive receivers. 

Orientating noise generating facades or components of 

construction plant away from nearest receivers is an 

effective noise reduction measure. Site superintendents 

and engineers will be reminded of this requirement and it 

will be included as a standing item on site inspection 

checklists. This requirement will also be re-enforced 

through project induction and toolbox talks. 

Minimising consecutive night time 

works in the same locality 

Where feasible reducing the requirement for consecutive 

night time construction works at locations adjacent to 

nearest potentially affected receivers would provide respite 

from construction works and minimise the potential for 

disturbance. 

Carrying out loading and unloading 

away from sensitive receivers. 

This is a difficult requirement to implement as equipment is 

typically unloaded at the specific location it is required to be 

used due to practicality, avoidance of double handling, cost 

and time savings. The requirement will be enforced via 

project induction and toolbox and will be included as a 

standing item on site inspection checklists. 

Selecting site access points and 

roads as far as possible away from 

sensitive receivers. 

The proximity of sensitive receivers will be a determining 

factor in the selection of site access points. 

Use of portable enclosures around 

mobile and fixed plant where noise 

A simple and effective technique that will be used - 

particularly for smaller mobile plant such as compressors 

and generators. The potential also exists for using mobile 
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Potential noise mitigation measure Analysis 

impacts are likely to be unacceptable. noise barriers during concrete saw cutting operations 

Construction works to be scheduled 

to minimise works during sensitive 

early morning and evening periods 

and outside of standard construction 

hours. Timetabling of works would 

include time and duration restrictions 

and respite periods. 

During the design and scheduling of construction works, 

noise generating works shall be programmed to minimise 

work during sensitive periods and outside of standard day 

time construction hours. Scheduling measures include: 

� Programme construction work start and end times within 

standard day time construction hours 

� Minimise requirement for construction works outside of 

standard day time construction hours 

Low noise construction plant to be 

selected 

Construction plant noise emission levels to be included 

when choosing which plant and equipment shall be used 

on the project. The use of low noise construction plant will 

minimise potential construction noise impacts at nearest 

receivers. 

Alternative arrangements with 

affected residents such as temporary 

relocation. 

Temporary relocation will be available on a case by case 

basis for noisy works being undertaken at night-time such 

as during concrete saw cutting. 

Management of day construction 

traffic movements 

Where feasible managing on-site and off-site construction 

vehicle movements to occur during the standard 

construction hours can reduce potential construction traffic 

noise outside of standard construction hours. 

It is considered not feasible to limit or restrict hourly 

construction traffic movements. 

Construction traffic noise impacts can be minimised where 

construction routes are scheduled on local roads with 

minimal noise sensitive receivers or where existing road 

traffic noise is a dominant influence to ambient noise levels. 

Utilising on site storage capacity 

At the concrete and grout batching plants, site offices, 

stockpile areas and site compounds utilisation of on-site 

stock piles and storage can reduce the requirement for 

construction road traffic movement outside of standard 

construction hours. 

Determination of safe working 

methods for ground vibration 

Prior to the commencement of vibration generating 

construction works adjacent to sensitive receivers, heritage 

locations and structures; monitoring of ground vibration 

during trial construction events can determine safe working 

methods and separation distances to achieve compliance 

with adopted perceptible and structural vibration goals at 

nearest receivers. 

Blasting overpressure and ground 

vibration trials 

Monitoring of blast overpressure and ground vibration 

during trial blast events by specialist blasting contractor can 

determine individual blast requirements to the satisfaction 

of the adopted overpressure and ground vibration goals at 

nearest receivers. 
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Potential noise mitigation measure Analysis 

Use of respite periods  

As required under CoA 73, the application of respite 

periods of at least 1-hour can reduce potential disturbance 

at nearest noise affected receivers. 
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9 NOISE AND VIBRATION MANAGEMENT AND MITIGATION STRATEGY 

This section describes a number of general mitigation measures which will be implemented 
project wide based on the level of detail available at this time regarding the specific work 
sites and areas. Where possible this has included the likely duration of activities, likelihood of 
exceeding target levels, type and timing of temporary mitigation measures, and management 
controls including community consultation. 

This information will be included in more detail within each worksite CNVIS as these are 
developed. 

Table 9-1 Noise and Vibration Management Strategies 

Management measures and mitigation strategies Responsibility 
CoA 

Requirement 

Pre-construction design and planning 

Prepare a Construction Noise & Vibration Management Sub 

Plan prior to construction.  

Environment 

Manager 
CoA 71 

Where feasible maximise the offset distance between noisy 

plant items and nearby noise sensitive receivers; 

Project Engineer 

/ Superintendent 
CoA 70 

Where feasible construction works shall be scheduled to avoid 

noisy plant working simultaneously close together and 

adjacent to sensitive receivers 

Project Engineer 

/ Superintendent 
CoA 70 

Where feasible construction works during the night time period 

would be scheduled to avoid consecutive night time works in 

the same locality 

Project Engineer 

/ Superintendent 
CoA 70 

Low noise construction plant will be considered. Where 

appropriate, silencers and acoustic screens (or similar 

ameliorative measures) will be utilised to minimise potential 

cumulative noise emissions and reduce total site-related noise 

emissions. 

Construction 

Manager 
 

No noise mitigation measures at construction locations or 

nearest noise sensitive receivers (noise walls, noise barriers, 

at-residence treatments) have currently been identified. 

Where identified as part of the ongoing management of 

potential construction noise impacts; where feasible, noise 

mitigation measures, to include and not limited to, solid site 

boundary fencing and temporary solid screens/barriers for 

static plant, would be implemented prior to the commencement 

of noise generating construction works.  

Environment 

Manager 
CoA 76 

Dilapidation surveys will be undertaken for all buildings located 

within 200 metres of the construction area adjacent to 

proposed vibration generating construction works to include: 

� Main carriageway works 

� Bridges and intersection works 

� Construction road traffic on local and collector roads 

Environment 

Manager 
CoA 80 
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Management measures and mitigation strategies Responsibility 
CoA 

Requirement 

Surveys will be completed prior to the commencement of 

blasting.  

On site storage shall be utilised at concrete and grout batching 

plants, stockpiles and site compounds to minimise requirement 

for works outside standard construction hours 

Construction 

Manager 
 

Heavy vehicle operations would be, where feasible, scheduled 

during the less sensitive  day time and evening periods 

Construction 

Manager 
 

Where feasible haulage routes to minimise requirement for 

operations adjacent to residential communities 

Construction 

Manager 
 

Construction Inductions and Best Practice Training 

Site awareness training/environmental inductions to include a 

section on noise mitigation measures. Further training will be 

provided as necessary via toolbox talks. 

Environment 

Manager 
 

Signage will be posted on site to ensure workers are aware of 

the works hours on site for noisy activities. 

Environment 

Manager 

 

Training will be provided via tool box talks for responsible 

operation of all plant and machinery with respect to minimising 

potential construction noise and vibration 

Environment 

Manager 
 

Construction hours of work 

All construction activities, including entry and departure of 
heavy vehicles will be restricted to the hours of 7 am to 6 pm 
(Monday to Friday); 8 am to 1 pm (Saturday) and at no time on 
Sundays and public holidays unless otherwise agreed by the 
OEH in the conditions of an EPL for the project. 

Construction 

Manager 
CoA 73 

Where rock breaking, rock hammering, sheet piling and any 

other activities result in impulsive tonal noise generation works 

shall be scheduled between the following hours unless 

otherwise as agreed by the OEH in the conditions of an 

EPL(Environmental Protection Licence) for the project: 

� 8 am to 12 pm Monday to Saturday; and 

� 2 pm to 5 pm Monday to Friday 

Construction 

Manager 
CoA 73 

Noise and vibration mitigation measures during construction works 

On site plant and equipment (dominant noise generating 

component/ façade) shall be orientated away from nearest 

noise sensitive receivers. 

Project Engineer 

/ Superintendent 
CoA 70 

Where feasible carry out loading and unloading away from 

noise sensitive areas 

Project Engineer 

/ Superintendent 
CoA 70 

Where rock breaking, rock hammering, sheet piling and any 

other works resulting in tonal noise generation are undertaken 

for a continuous three hour period and exceed the noise 

Construction 

Manager 
CoA 73 
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Management measures and mitigation strategies Responsibility 
CoA 

Requirement 

affected level applicable under the ICNG at the noise sensitive 

receptors, a minimum respite period of at least one hour shall 

be scheduled before activities re-commence. 

Airborne noise caused by construction and received at any 

residence or sensitive structure outside the road corridor shall 

not exceed the noise objectives specified in this CNVMSP. 

Construction 

Manager 
CoA 75 

Vibration caused by Construction and received at any 

residence or sensitive structure outside the road corridor shall 

not exceed annoyance and structural construction vibration 

objectives specified in this CNVMSP  

Construction 

Manager 

CoA 79 

All on-site and off-site vehicles shall be turned off when idle.  
Environment 

Manager 
 

The duration of noise-intensive works will be minimised 

through regular review of the program and construction 

methodologies during project team meetings. 

Environment 

Manager 
 

Regular and effective plant/equipment maintenance will be 

completed and documented throughout the project. 

Maintenance logs and associated checklists would be 

maintained to ensure all machinery is in good working order 

and use does not generate excess noise/vibration. 

Environment 

Manager 
 

Where feasible portable enclosures around mobile and fixed 

plant shall be applied during noise-intensive works such as 

saw cutter, rock hammering, rock drilling and sheet piling. 

Environment 

Manager 

 

Ground vibration levels shall be monitored where construction 

works are undertaken within 100 metres of nearest vibration 

sensitive receivers. All ground vibration levels shall be 

monitored in accordance with this CNVMSP. 

Environment 

Manager 
 

All measured noise, ground vibration, blast over pressure 

levels shall be reported to the Environment Manager within 1 

week of completion of required monitoring. 

Environment 

Manager 

 

Any unusually noisy construction plant and equipment, 

including on-site and off-site vehicles, will be investigated and 

rectified. 

Project Engineer 

/ Superintendent 
 

Letterbox drops to local residents undertaken at least two 

weeks prior to "noisy" activities to include and not limited to 

saw cutting, piling works and paving. 

Community 

Manager 
CoA 16 

Blasting 

A Blast Management Strategy (BMS) has been prepared and 

included in this CNVMSP in Appendix D. Blasting detonations 

will be carried out in accordance with the requirements and 

blast overpressure and ground vibration objectives of the BMS. 

Construction 

Manager 
CoA 77 
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Management measures and mitigation strategies Responsibility 
CoA 

Requirement 

Blasts shall be limited to one detonation in any one day unless 

otherwise agreed by the OEH in the conditions of the EPL  

Construction 

Manager 
CoA 78 

Dilapidation surveys will be undertaken for all buildings located 

within 200 metres of the road construction area adjacent to 

proposed blast events. Surveys will be completed prior to the 

commencement of blasting.  

Environment 

Manager 
CoA 80 

All reasonable attempts will be made to advise occupants of 

residences located within 500 metres of a blast. The advice will 

be provided at least 5 days before a blast and include a 

schedule of blast time(s) and a telephone number and contact 

name. 

Community 

Manager 
CoA 82 

Blasting shall only be undertaken between the hours of 10am 

and 3pm (Monday to Friday) and 10 am and 1 pm (Saturday) 

unless otherwise agreed by the OEH in the conditions of an 

EPL for the project. 

Environment 

Manager 
CoA 83 

Noise and vibration monitoring 

Monitoring of noise, ground vibration and airblast overpressure 

shall be undertaken within 24 hours of receipt of complaint or 

adverse comment during construction works 

The measured construction noise impacts will be adopted for 

the verification of complaint or adverse comment. In 

accordance with the complaints handling procedure noise and 

vibration management measures discussed in this CNVMSP 

shall be applied to where feasible reduce potential impacts to 

minimise potential for disturbance and achieve compliance 

with adopted construction noise and vibration goals. 

Environment 

Manager 

 

Monitoring of ambient noise levels shall be undertaken within 

14 days post the commencement of construction works and 

monthly thereafter at nearest noise sensitive receivers to 

determine compliance with the noise goals specified in the Sub 

Plan. Monitoring shall be undertaken in accordance with the 

guidance provided in this CNVMSP 

Environment 

Manager 
CoA 75 

At all blasting locations blasting trials will be undertaken to 

determine site-specific blast designs that will enable the 

performance criteria specified in the BMS: 

Annoyance (airblast overpressure) 

� the maximum overpressure due to blasting should not 

exceed 115 dB(Lin) for more than 5% of blasts in any year, 

and should not exceed 120 dB(Lin) for any blast 

 

� the maximum peak particle ground velocity should not 

exceed 5mm/sec for more than 5% of blasts in any year, 

and should not exceed 10mm/sec for any blast. 

Environment 

Manager 
CoA 81 
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Management measures and mitigation strategies Responsibility 
CoA 

Requirement 

Structural damage (vibration) 

� Peak Particle Velocity (PPV) vibration goals of 15mm/s up 

to 50 mm/s specific to receiver type and the dominant 

frequency range of the vibration pulse. 

Reporting 

Where monitoring of noise, vibration, blast overpressure or 

blast ground vibration identifies potential exceedance of the 

specified goals in this CNVMSP or the EPL the Environment 

Manager shall notify the EMR and the OEH within 24 hours of 

any exceedance event. 

Environment 

Manager 
 

The Site Environment Officer complete an environmental 

exceedance report, outlining the corrective actions 

proposed.  This exceedance report will be submitted to the 

EMR within 2 days. 

Environment 

Manager 
 

All results are to be included as part of 6 monthly construction 

compliance reporting as required in accordance with CoA 31 

and any reporting requirements specified in the EPL. 

Environment 

Manager 
 

Note: CoA 71A has not been repordiced as relates to operational phase of the project 

9.1 Noise Minimisation Education  

Site awareness training / environmental inductions will include a section on noise mitigation 
techniques / measures to be implemented throughout the project. Further training will be 
provided as necessary via toolbox talks. 

Examples of items to be communicated and reinforced within the project induction, toolbox 
talks and on-site will include the following: 

• working within approved hours 

• location of sensitive receivers 

• keeping noisy equipment away from sensitive receivers 

• using noise screens for mobile plant and equipment  

• ensuring plant and equipment is well maintained and not making excessive noise 

• turning off machinery when not in use. 
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10 MONITORING OF CONSTRUCTION NOISE AND VIBRATION 

This section details the noise and vibration monitoring strategy for construction works and 
blasting events. Noise and vibration monitoring shall be undertaken during standard 
construction hours and outside of standard construction hours. All monitoring will be co-
ordinated by the Environmental Manager as part of the implementation of this CNVMSP. 

The strategy has been prepared, in accordance with CoA 75, to achieve verification of 
compliance with the requirements specified in this CNVMSP. 

The construction site supervisors and plant operators shall be notified in advance of plant or 
works to be monitored. Noise and vibration monitoring must always be undertaken in a safe 
location at a safe distance from the plant to be monitored. Communication should be 
maintained with the plant operator during the exercise 

10.1 Noise Monitoring Strategy 

Selection of Noise Monitoring Locations 

When selecting a monitoring location or deciding when to monitor, the following issues need 
to be considered: 

• Measurements should be undertaken during satisfactory conditions of nil precipitation 

and/or where the wind speed exceeds 5 metres/ second (typically 5m/s is the speed 

where leaves and small twigs would be in constant motion and a small flag would be 

extended) 

• Unless the monitoring locations are predetermined, the sound level meter should be 

located 3 to 5 metres away from walls, buildings and other reflecting surfaces where 

feasible 

• Noise monitoring should be undertaken at the most affected point on or within the 

property boundary or at the most affected point within 30 metres of the property 

• Where feasible, the meter should be located away from vegetation where leaves being 

rustled by the wind may increase measured noise levels 

• The sound level meter should be positioned 1.2 to 1.5 metres above the ground on a 

tripod. The microphone should face the direction of the noise source. 

• Noise monitoring should always be conducted when activities on site are typical of 

normal works. Monitoring should not be undertaken during respite periods for noisy 

work or where the measurements are likely to be influenced by noisy short term “one 

off” activities that are not usually performed on site. 

• Monitoring should be avoided where measurements are likely to be influenced by the 

presence of extraneous noises such as non Hunter Expressway construction works, leaf 

blowers, lawn mowers or barking dogs that are not typical of background. Where these 

noises are short term, their impact on measurement can be minimised by using the 

[Pause] button on the sound level meter. 

• All noise monitoring to be undertaken in accordance with AS 2659.1 - 1998 
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Calibration of the Sound Level Meter 

The sound level meter and acoustic calibrator should be calibrated by a NATA accredited 
laboratory every 2 years and the date of the most recent calibration shall be recorded on a 
label attached to the instruments.  

A field calibration shall be performed before and after measurement and prior to 
measurement recommencing if the meter has been powered down. If the field calibration 
reading has drifted by more than 1dB over the measurement period, the measurements will 
need to be repeated. Thus, it is advised that field calibrations are carried out regularly during 
the course of monitoring. 

Representative Measurement of Construction Noise 

To determine the influence of construction noise at a receiver, it is important to record a 
measurement of the construction noise alone and not influenced by existing background 
noise such as traffic. 

Where the construction noise dominates the background noise, such as where the 
construction noise is very loud or the background very quiet, (such as at night in a quiet 
street), the instrument reading will be representative of construction noise. However where 
background noise is significant and cannot be eliminated from the readings, a correction for 
background is needed to estimate the noise generated by construction activities alone. 

In this case a background noise level measurement should be undertaken, where feasible, at 
a representative location where construction noise is not a dominant influence or during any 
period where construction works are not occurring. 

All measurements should be undertaken for a minimum continuous period of 15-minutes and 
1-minute for sleep disturbance. All measurements shall record the period LAeq, LA90, LA10, LA1 
and LAMax noise descriptors. Dependent upon the influence of construction noise the 
following correction factors may be applied to determine construction noise influence at the 
measurement location: 

• Where the construction noise was clearly dominant over background noise during the 

monitoring period the meter reading is recorded without correction. 

• Where construction noise was just audible above the background during the monitoring 

period the meter LAeq reading minus a value of 3 dB will be recorded 

• Where the construction noise was inaudible above the background during the 

monitoring period the meter LAeq the meter reading minus a value of 10 dB will be 

recorded 

Correction factors are only to be applied where construction noise is a continuous influence 
during the measurement period. Record the measured and corrected readings in the 
appropriate columns on the field log sheet. 

Compliance ‘spot check’ Measurements 

For monitoring situations when a 15-minute monitoring period is not practical short term 
measurements of construction noise can be undertaken to ascertain construction noise 
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influence. Measurements should be undertaken where background noise influences are 
minimal and construction noise audible above the existing background noise levels. As 
required, for continuous construction noise influence short term noise measurements can be 
adopted indicative of construction noise levels for a 15-minute assessment duration. 

Construction Plant Operational Noise Level Measurement 

The sound level meter must be set up a horizontal distance of 7 metres away from the plant 
to be monitored. At this distance the noise emitted from the plant must be clearly dominant 
above background noise. Noise measurement locations are to be indicative of the dominant 
source noise emissions such as plant engines, exhausts or ventilation openings on 
generator enclosures. 

Noise measurements shall be for a minimum of 1-minute and indicative of the typical range 
of noise emissions for the required operation of the plant. All construction equipment should 
be under normal operations. 

10.2 Noise Monitoring Reporting Documentation 

The Environmental Officer or Environmental Technician responsible for the monitoring of 
construction noise levels shall record all details in accordance with the field log detailed 
below. The filed logs shall be recorded in accordance Section 11 of this CNVMSP.  
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10.3 Sensitive Receiver Noise Monitoring Locations 

During construction works noise monitoring should be undertaken, and not limited to, the 
following sensitive receiver locations detailed below. As required, additional noise monitoring 
locations will be included during the construction program to achieve compliance with CoA 
75. 

• 21 Brooks Street, Kurri Kurri 

• 77 Clift Street, Heddon Greta 

• 14 Anvil Street, Standford Merthyr 

• Lot 83 Averys Lane, Buchanan 

• 263 John Renshaw Drive, Buchanan 

• John Renshaw Drive, Buchanan 

• Fifth Street, Seahampton 

10.4 Ground Vibration Monitoring 

The monitoring strategy for ground vibration has adopted guidance from the NSW OEH. 

Selection of Vibration Monitoring Locations 

When selecting a monitoring location or deciding when to monitor, the following issues need 
to be considered: 

• Measurements should be undertaken during satisfactory conditions of nil precipitation 

• Measurements shall be recorded without the vibration source present to establish a 

baseline and verify that the any vibration detected is not from an extraneous source or 

due to a malfunction of the monitor.  

• As far as is practical, vibration measurements and assessment criteria should refer to 

the place at which the vibration affects people including inside buildings 

• Care should be taken in situations where there may be resonance effects in floors and 

walls, as vibration values inside buildings may be higher than in the ground immediately 

outside 

• Vibration monitoring should always be conducted when activities on site are typical of 

normal works. Monitoring should not be undertaken during respite periods or where the 

measurements are likely to be influenced by noisy short term “one off” activities that are 

not usually performed on site. 

• Monitoring should be avoided where measurements are likely to be influenced by the 

presence of extraneous vibration sources such as road traffic. Where these vibration 

events are short term, their impact on measurement can be minimised by measuring 

background vibration levels and pausing vibration logging. 
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• The transducer should be located at a sufficient distance from any structure (including 

large trees) so as to avoid undue interference from vibration 'feeding back' from the 

structure. The required distance away will be specific to site and structure and would 

need to be determined for each case. The transducer should be orientated as 

recommended by the manufacturer in the direction of the vibration source. 

• The data for the three axes shall be converted to absolute values using excel and 

plotted against time. The plots shall be inspected visually, disregarding any erroneous 

data spikes.  

• For human comfort measurements - Determine a consistent maximum vibration value 

for each axis.  

For potential building damage measurements - Determine the maximum vibration value 

of all the axes. This is known as the peak component particle velocity.  

These values can then compared to the goals stipulated by this CNVMSP and the EPL. 

Vibration Monitoring Equipment 

Performance characteristics for the measurement instrumentation should meet the 
requirements set out in BS 6841 and BS 7482 Parts 1 and 3. Typically this will require: 

• transducers, typically piezoelectric accelerometers or geophones  

• signal-conditioning equipment  

• a data recording and analysis system 

A dynamic range of 40 dB is adequate for most purposes. The signal to- noise ratio (with 
respect to the background vibration) should generally be not less than 5 dB. If the signal-to-
noise ratio is between 10 dB and 5 dB, the measured value should be corrected and the 
correction method reported. 

Mounting of Vibration Transducers on Buildings 

The mounting of vibration transducers to vibrating structures or substrate should where 
feasible comply with Australian Standard AS 2775-2004 Mechanical vibration and shock-
Mechanical mounting of accelerometers. The measurement should be to reproduce faithfully 
the motion of the structure or substrate without introducing additional response. The 
transducer should be mounted to provide a solid connection and avoid rocking or movement. 

The mass of the transducer and monitoring unit (if any) should not be greater than 10 per 
cent of that of the building element to which they are fixed. Mountings should be as stiff and 
as light as possible. Care should be taken with some velocity transducers (geophones), 
which are often heavier than accelerometers. 

When measuring vibration in the X,Y and Z axis, three uniaxial transducers are to be 
attached to the three faces of a metal cube rigidly mounted by means of studs or quick-
setting, high-modulus resin. The transducer mounting can be secured to the structure of the 
building by expansion bolts or rigid-type adhesives. 

In special circumstances, it is acceptable to glue the transducer or attach it using magnetic 
attraction. Do not use double-sided foam tape. 
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Measurements on floors with soft coverings such as carpet or soft vinyl tiles should be 
avoided. Where it is not possible to relocate the transducers, make comparative 
measurements with different mass and coupling conditions for the mounting block to 
evaluate the effect of the soft coverings. 

Mounting of Vibration Transducers on the Ground 

The transducer should be firmly mounted so that the ground vibration is accurately 
measured. The mounting method that is required is related to the magnitude of vibration as 
well as the frequency. Refer to Australian Standard AS 2775-2004 Mechanical vibration and 
shock-Mechanical mounting of accelerometers. 

When the measurement surface consists of rock, asphalt or concrete, the transducer is to be 
fastened to the measurement surface with a dyno-bolt or with epoxy or other quick-setting, 
rigid cement. 

For the purpose of short term compliance monitoring it is practical to fix the transducer to a 
stiff steel or aluminium 'star-stake' to be driven through a loose ground surface layer. This 
stake should not project more than a few millimetres above ground surface. Take care to 
ensure close contact between the transducer star-stake and the ground. 

Where transducers have to be mounted in softer ground, to minimise coupling distortion they 
may be buried (and well tamped) to a depth at least three times the main dimension of the 
transducer or mounting unit. 

Configuration of Vibration Meter 

The vibration monitoring equipment shall be calibrated every two years by a NATA 
accredited laboratory. Prior to each monitoring event the meter shall be configured using the 
PC connection and set up to monitor vibration acceleration and velocity as required. 
Vibration monitoring shall be configured to run in “continuous mode” and usually to record 
data at 6 second intervals.  

Monitoring for Human Comfort Levels 

For assessing human exposure levels, the monitoring location should be within the building 
affected by the vibration in a location representative of where its occupants would be most 
likely to experience greatest discomfort. If this is not practical, monitoring outside the building 
will provide a worst case estimate of the level of exposure inside the building. 

Vibration Dose Value shall be monitored as vibration acceleration m/s
-1.75

, where vibration 
velocity is measured the velocity levels shall be applied to estimate VDV. 

Monitoring for Potential Building Damage 

Measurements for assessing potential building damage should normally be taken at the base 
of the building on the side of the facing the vibration source and vibration velocity measured 
in mm/s. Where this is not feasible, measurements can be taken on the ground outside the 
building close to the side of the facing the vibration source. It may be necessary to undertake 
monitoring at different locations within the building in response to community complaints. 
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10.5 Ground Vibration Monitoring Reporting Documentation 

The Environmental Officer or Environmental Technician responsible for the monitoring of 
construction ground vibration levels shall record all details in accordance with the field log 
detailed below. The filed logs shall be recorded in accordance Section 11 of this CNVMSP.  
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10.6 Sensitive Receiver Ground Vibration Monitoring Locations 

During construction works within 100 metres of vibration sensitive structure and heritage 
sites identified below, ground vibration monitoring trials will be undertaken to determine safe 
construction distances and methodologies.  

The following sites have been identified in the Historical Heritage Management Plan for the 
Approved Hunter Expressway (Umwelt May 2010) and Aboriginal Cultural Heritage Plan of 
Management (Umwelt, January 2010): 

• Richmond Vale Railway Tunnels 1 and 2 approximate chainage 3500 and 3900 

• Weir 1 approximate chainage 235:415 

• Weir 2 approximate chainage 235:415 

• Minmi Creek Stone Arrangement approximate chainage 235:415 

• Jewboy Bushranger Cave approximate chainage 2895 

• Blue Gum Creek grinding grooves approximate chainage 3070:3595 

• Stone Wall approximate chainage 230 

Monitoring of construction vibration shall be undertaken within 14 days of the 
commencement of construction works and monthly thereafter at nearest receivers within 50 
metres of vibration generating construction works with a potential to cause perceptible or 
structural vibration related impacts including and not limited vibratory rolling, impact or sheet 
piling and road surface compaction. 

Monitoring will be carried out in response to adverse comment or complaints received. 

Vibration levels will be monitored using a tri-axial vibration monitoring system and will be 
compared against the vibration targets identified in this CNVMSP. 

10.7 Blasting Overpressure and Ground Vibration Monitoring 

Blast overpressure and ground vibration shall be monitored during blasting trial events and 
for individual blasts in accordance with the Vibration from blasting events will be monitored in 
accordance with the Blast Management Strategy prepared as part of this CNVMSP (CNVIS 
Blasting, Appendix E). 
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11 REPORTING AND NON CONFORMANCE CORRECTIVE ACTION 

11.1 Reporting 

All monitoring reports required are to be prepared within 3 days of monitoring and are to be 
filed by the Environmental Manager for the duration of the project construction and kept for 
4 years after project completion. All monitoring reports should indicate: 

• date and time of monitoring 

• location of monitoring 

• equipment used and method of monitoring 

• results obtained 

• a comparison of the results with the targets in this CNVMSP and the EPL 

Where monitoring of noise, vibration, blast overpressure or blast ground vibration identifies 
potential exceedance of the specified goals in this CNVMSP or the EPL the Environment 
Manager shall notify the EMR and the OEH within 24 hours of any exceedance event. 

The Site Environment Officer will then complete an environmental exceedance report, 
outlining the corrective actions proposed.  This exceedance report will be submitted to the 
EMR within 2 days. 

All results are to be included as part of 6 monthly construction compliance reporting as 
required in accordance with CoA 31 and any reporting requirements specified in the EPL. 

11.2 Non-conformance Preventative & Corrective Action 

Non-conformances may include: 

• exceedance of airborne highly noise affected objective 

• exceedance of annoyance and structural vibration objectives 

• community complaints relating to noise and vibration. 

Any non-conformances and subsequent corrective actions shall be resolved in accordance 
with the Project Non-compliance & Corrective Action Plan.  

To meet requirement of CoA 71 xiv) upon receiving notification of a noise or vibration 
exceedance, the Site Environment Officer will liaise with the Site Supervisor, Environment 
Manager and Environmental Management Representative (EMR) to determine the likely 
cause of the exceedance . 

The construction works shall be immediately assessed to review operation of noise 
generating plant, required construction activity and current on and off site noise mitigation 
measures in place. 

The Environment Manager and Site Supervisor shall determine where corrective action is 
required and implement necessary mitigation measures. All adopted noise mitigation 
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measures will be updated in work method statements and identified as part of routine tool-
box talks to inform staff of current construction noise and vibration issues and required 
mitigation measures. 

Consistent with the noise mitigation measures presented in Table 8-1; examples of 
corrective actions to be implemented by the Environment Manager include: 

• implementing alternative construction methodologies utilising low noise or low vibration 

generating plant 

• replacing excessively noisy equipment 

• fitting additional acoustic controls to minimise emissions from machinery 

• increasing separation distance between noise generating plant and nearest sensitive 

receivers 

• Consider respite periods where construction noise impacts include potential tonal, low 

frequency or impulsive annoying characteristics at nearest receivers. 
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12 COMMUNITY NOTIFICATION AND RESPONSE 

12.1 Procedures for Notifying Residents 

In accordance with CoA 82, individual landowners/residents within 500 metres of blast 
events will be notified both in writing and/or in person at least 48 hours prior of any activities 
that may impact on their property throughout the construction period. All landowners and 
residents will be provided with the name and contact details of an appropriate contact person 
as well as the 1800 hotlines number prior to blasting commencing on site. 

In accordance with CoA 15, prior to the commencement of construction works and at three-
monthly intervals an advertisement will be made in relevant local newspapers the nature of 
the works proposed for the forthcoming three months, work locations, hours of construction 
and the Project contact telephone number. 

CoA 16 requires the Project inform the local community and businesses, by appropriate 
means (local newsletters, community noticeboards etc), of work progress including traffic 
disruptions and controls, construction of temporary detours and work required outside of 
standard construction hours – prior to such works being undertaken. 

A Project internet site shall be established, in accordance with CoA 17, until 6 months after 
commencement of operation of the project, to provide monthly updates of work progress and 
consultation activities, including but not be limited to: 

• a description of relevant approval authorities and their areas of responsibility 

• a list of environmental management reports that are publicly available and the executive 

summaries of those reports 

• minutes of meetings with focus groups identified in the Community Engagement 

Strategy; 

• newsletters every three months 

• contact names and phone numbers of the project communications staff  

• 24 hour toll-free complaints contact telephone number. 

The Project shall establish a Community Engagement Strategy consistent with the 
requirements  of CoA 17 and CoA 18. 

12.2 Complaints Handling Procedure 

A 24 hour toll-free complaints contact telephone number (1800 001 267) has been 
established for general public to reach a person who can arrange appropriate response 
action to a complaint. Details of all complaints received during construction will be recorded 
and initial response provided within 24 hours and a detailed response within 10 days. 
Information on all complaints received shall be made available on request to the Director-
General and all relevant government agencies. 

The Community Manager shall receive, log, track and respond to complaints. The name and 
contact details of this person(s) shall be provided to the relevant Council(s) and the Director-
General upon appointment or upon any changes to that appointment.  



 

Hunter Expressway Alliance 

Construction Noise and Vibration Management Sub Plan 

 

 

 Page 56 

 

The following flowchart will be used for complaints handling, all noise and vibration 
complaints shall be investigated within 2 hours of receipt of the complaint. 
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GLOSSARY 

A-weighted sound pressure 

The human ear is not equally sensitive to sound at 

different frequencies. People are more sensitive to sound 

in the range of 1 to 4 kHz (1000 – 4000 vibrations per 

second) and less sensitive to lower and higher frequency 

sound. During noise measurement an electronic “A-

weighting” frequency filter is applied to the measured 

sound level dB(A) to account for these sensitivities. Other 

frequency weightings (B, C and D) are less commonly 

used. Sound measured without a filter is denoted as linear 

weighted dB(linear). 

Ambient noise 

The total noise in a given situation, inclusive of all noise 

source contributions in the near and far field. 

Community annoyance 

Includes noise annoyance due to: 

- character of the noise (e.g. sound pressure level, 

tonality, impulsiveness, low-frequency content) 

- character of the environment (e.g. very quite 

suburban, suburban, urban, near industry) 

- miscellaneous circumstances (e.g. noise avoidance 

possibilities, cognitive noise, unpleasant 

associations) 

- human activity being interrupted (e.g. sleep, 

communicating, reading, working, listening to radio / 

TV, recreation). 

Compliance 

The process of checking that source noise levels meet with 

the noise limits in a statutory context. 

Cumulative noise level 

The total level of noise from all sources. 

EPA Licence 

Environment Protection Authority Licence. 

Extraneous noise 

Noise resulting from activities that are not typical to the 

area. Atypical 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. 

Feasible and reasonable measures 

Feasibility relates to engineering considerations and what 

is practical to build; reasonableness relates to the 

application of judgement in arriving at a decision, taking 

into account the following factors: 

- noise mitigation benefits (amount of noise reduction 

provided, number of people protected) 

- cost of mitigation (cost of mitigation versus benefit 

provided) 

- community views (aesthetic impacts and community 

wishes) 

- noise levels for affected land uses (existing and 

future levels, and changes in noise levels). 

Impulsiveness 

Impulsive noise is noise with a high peak of short duration 

or a sequence of these peaks. Impulsive noise is also 

considered annoying. 

Low frequency 

Noise containing major components in the low-frequency 

range (20 to 250 Hz) of the frequency spectrum. 

Noise criteria 

The general set of non-mandatory noise levels for 

protecting against intrusive noise (for example, 

background noise plus 5 dB) and loss of amenity (e.g. 

noise levels for various land use). 

Noise Level (goal) 

A noise level that should be adopted for planning purposes 

as the highest acceptable noise level for the specific area, 

land use and time of day. 

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. 

Non-compliance 

A 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. 

NSW OEH 

New South Wales Office of Environment and Heritage. 

Performance-based goals 

Goals specified in terms of the outcomes/ performance to 

be achieved, but not in terms of the means of achieving 

them. 

Rating background level 

The rating background level is the overall single figure 

background level representing each day, evening and 

night time period. The rating background level is the 

median LA90 noise level measured over all day, evening 

and night time monitoring periods. 

Receiver 

The noise-sensitive land use at which noise from a 

development can be heard. 

Sleep disturbance 
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Awakenings and disturbance of sleep stages. 

Sound & decibels (dB) 

Sound (or noise) is caused by minute changes in 

atmospheric pressure that are detected by the human ear. 

The ratio between the quietest noise audible and that 

which would cause permanent hearing damage is a million 

times the change in sound pressure. To simplify this range 

the sound pressures are logarithmically converted to 

decibels from a reference level of 2 x 10
-5
 Pa. 

The picture below indicates typical noise levels from 

common noise sources. 

 

dB is the abbreviation for decibel — a unit of sound 

measurement. It is equivalent to 10 times the logarithm (to 

base 10) of the ratio of a given sound pressure to a 

reference pressure. 

Sound power level (SWL) 

The sound power level of a noise source is the sound 

energy emitted by the source. Notated as SWL, sound 

power levels are typically presented in dB(A). 

Sound pressure level (SPL) 

The level of noise, usually expressed as SPL in dB(A), as 

measured by a standard sound level meter with a pressure 

microphone. The sound pressure level in dB(A) gives a 

close indication of the subjective loudness of the noise. 

Statistical noise levels 

Noise levels varying over time (e.g. community noise, 

traffic noise, construction noise) are described in terms of 

the statistical exceedance level. 

A hypothetical example of A weighted noise levels over a 

15 minute measurement period is indicated in the following 

figure: 

 

Key descriptors: 

LAMax Maximum recorded noise level. 

LA1 The noise level exceeded for 1% of the 15 

minute interval. 

LA10 Noise level present for 10% of the 15 minute 

interval. Commonly referred to the average 

maximum noise level. 

LAeq Equivalent continuous (energy average) A-

weighted sound pressure level. It is defined as 

the steady sound level that contains the same 

amount of acoustic energy as the corresponding 

time-varying sound. 

LA90 Noise level present for 90% of time (background 

level). The average minimum background sound 

level (in the absence of the source under 

consideration). 

Steady state noise level 

The steady state noise level is the operator observed 

baseline noise level where sources influencing the 

statistical results are determined. 

Threshold 

The lowest sound pressure level that produces a 

detectable response (in an instrument/person). 

Tonality 

Tonal noise contains one or more prominent tones (and 

characterised by a distinct frequency components) and is 

considered more annoying. A 5 dB(A) penalty is typically 

applied to noise sources with tonal characteristic. 
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APPENDIX A – Summary of Construction Noise and 
Vibration Impacts 
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Glossary 

A-weighted sound pressure 

The human ear is not equally sensitive to sound at different 

frequencies. People are more sensitive to sound in the range 

of 1 to 4 kHz (1000 – 4000 vibrations per second) and less 

sensitive to lower and higher frequency sound. During noise 

measurement an electronic “A-weighting” frequency filter is 

applied to the measured sound level dB(A) to account for 

these sensitivities. Other frequency weightings (B, C and D) 

are less commonly used. Sound measured without a filter is 

denoted as linear weighted dB(linear). 

Ambient noise 

The total noise in a given situation, inclusive of all noise 

source contributions in the near and far field. 

Community annoyance 

Includes noise annoyance due to: 

- character of the noise (e.g. sound pressure level, 

tonality, impulsiveness, low-frequency content) 

- character of the environment (e.g. very quite 

suburban, suburban, urban, near industry) 

- miscellaneous circumstances (e.g. noise avoidance 

possibilities, cognitive noise, unpleasant associations) 

- human activity being interrupted (e.g. sleep, 

communicating, reading, working, listening to radio / 

TV, recreation). 

Compliance 

The process of checking that source noise levels meet with 

the noise limits in a statutory context. 

Cumulative noise level 

The total level of noise from all sources. 

EPA Licence 

Environment Protection Authority Licence. 

Extraneous noise 

Noise resulting from activities that are not typical to the area. 

Atypical 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. 

Feasible and reasonable measures 

Feasibility relates to engineering considerations and what is 

practical to build; reasonableness relates to the application 

of judgement in arriving at a decision, taking into account the 

following factors: 

- noise mitigation benefits (amount of noise reduction 

provided, number of people protected) 

- cost of mitigation (cost of mitigation versus benefit 

provided) 

- community views (aesthetic impacts and community 

wishes) 

- noise levels for affected land uses (existing and future 

levels, and changes in noise levels). 

 

 

 

Impulsiveness 

Impulsive noise is noise with a high peak of short duration or 

a sequence of these peaks. Impulsive noise is also 

considered annoying. 

ICNG 

NSW DECCW Interim Construction Noise Guidelines 

Low frequency 

Noise containing major components in the low-frequency 

range (20 to 250 Hz) of the frequency spectrum. 

Noise criteria 

The general set of non-mandatory noise levels for protecting 

against intrusive noise (for example, background noise plus 

5 dB) and loss of amenity (e.g. noise levels for various land 

use). 

Noise Level (goal) 

A noise level that should be adopted for planning purposes 

as the highest acceptable noise level for the specific area, 

land use and time of day. 

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. 

Non-compliance 

A development typically 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. 

NSW DECCW 

New South Wales Department of Environment and Climate 

Change and Water 

Performance-based goals 

Goals specified in terms of the outcomes/ performance to be 

achieved, but not in terms of the means of achieving them. 

Rating background level 

The rating background level is the overall single figure 

background level representing each day, evening and night 

time period. The rating background level is the median LA90 

noise level measured over all day, evening and night time 

monitoring periods. 

Receiver 

The noise-sensitive land use at which noise from a 

development can be heard. 

RTA 

NSW Roads and Traffic Authority. 

Sleep disturbance 

Awakenings and disturbance of sleep stages  

 



 

Appendix A: Summary of construction noise and vibration impacts 

 

PARSONS BRINCKERHOFF  APPENDIX_A_SUMMARY  
 

Sound & decibels (dB) 

Sound (or noise) is caused by minute changes in 

atmospheric pressure that are detected by the human ear. 

The ratio between the quietest noise audible and that which 

would cause permanent hearing damage is a million times 

the change in sound pressure.  

To simplify this range the sound pressures are 

logarithmically converted to decibels from a reference level 

of 2 x 10
-5
 Pa. 

The picture below indicates typical noise levels from 

common noise sources 

 

dB is the abbreviation for decibel — a unit of sound 

measurement. It is equivalent to 10 times the logarithm (to 

base 10) of the ratio of a given sound pressure to a 

reference pressure. 

Sound power level (SWL) 

The sound power level of a noise source is the sound energy 

emitted by the source. Notated as SWL, sound power levels 

are typically presented in dB(A). 

Sound pressure level (SPL) 

The level of noise, usually expressed as SPL in dB(A), as 

measured by a standard sound level meter with a pressure 

microphone. The sound pressure level in dB(A) gives a close 

indication of the subjective loudness of the noise. 

Statistical noise levels 

Noise levels varying over time (e.g. community noise, traffic 

noise, construction noise) are described in terms of the 

statistical exceedance level. 

 

 

 

 

 

 

 

A hypothetical example of A weighted noise levels over a 15 

minute measurement period is indicated in the following 

figure: 

 

Key descriptors: 

LAMax Maximum recorded noise level. 

LA1 The noise level exceeded for 1% of the 15 minute 

interval. 

LA10 Noise level present for 10% of the 15 minute 

interval. Commonly referred to the average 

maximum noise level. 

LAeq Equivalent continuous (energy average) A-

weighted sound pressure level. It is defined as the 

steady sound level that contains the same amount 

of acoustic energy as the corresponding time-

varying sound. 

LA90 Noise level present for 90% of time (background 

level). The average minimum background sound 

level (in the absence of the source under 

consideration). 

Steady state noise level 

The steady state noise level is the operator observed 

baseline noise level where sources influencing the statistical 

results are determined. 

Threshold 

The lowest sound pressure level that produces a detectable 

response (in an instrument/person). 

Tonality 

Tonal noise contains one or more prominent tones (and 

characterised by a distinct frequency components) and is 

considered more annoying. A 5 dB(A) penalty is typically 

applied to noise sources with tonal characteristics 
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1. Introduction 

This Construction Nose and Vibration Impact Statement (CNVIS) has been prepared by the 

Hunter Expressway Alliance (Alliance) for the proposed concrete batching plants, grout 

batching plant, stockpiles and site offices/equipment compound for the Hunter Expressway 

between the intersection with the F3 Freeway and Kurri Kurri.  

1.1 Nearest potentially affect receivers 

Nearest residential and noise and vibration sensitive receivers to the infrastructure are 

located within the adjacent communities of Seahampton, Buchanan, Stanford Merthyr, Kurri 

Kurri and Heddon Greta are presented in Table 2-1. 

Table 1-1 General Location of Nearest Residential Noise Receivers 

Residential noise receivers Separation distance to works (m) 

Seahampton (Sixth Street, Fourth Street) 800 to grout plant, 1000 all other sites 

West Wallsend (Carrington Street) 1500 to grout plant, > 2000 all other sites 

Buchanan (refer to Table 2-2) > 2000 to all sites 

Kurri Kurri (Heddon Street, Lang Street) > 5000 to all sites 

Heddon Greta (Clift Street, Adams Street) > 5000 to all sites 

Stanford Merthyr (Maitland Street, Minmi Street) > 5000 to all sites 

Detailed in Table 2-2, specific noise sensitive receivers at Buchanan have been identified by 

the NSW RTA as determined during the Project Approval phase. 

Table 1-2 Noise Sensitive Residential Receivers 

Buchanan Residential noise receivers Separation distance to works (m) 

242 Averys Lane > 2000 to all sites 

244 Averys Lane > 2000 to all sites 

259 Averys Lane > 2000 to all sites 

294 Averys Lane > 2000 to all sites 

301 Averys Lane > 2000 to all sites 

306 Averys Lane > 2000 to all sites 

311 Averys Lane > 2000 to all sites 

860 Buchanan Road > 2000 to all sites 

1575 George Booth Drive > 2000 to all sites 

348 John Renshaw Drive > 2000 to all sites 

No noise sensitive receivers (education institutions, hospitals, places of worship) have been 

identified within 2 kilometres of the proposed construction works.  

Potential construction noise and vibration levels are expected to be within adopted noise and 

vibration objectives (Section 3 of this CNVIS) at receivers located greater than 2 kilometres 

from the construction work locations. 
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Potential vibration sensitive structures, detailed in Table 2-3, have been identified adjacent to 

the alignment informed from the Historic Heritage Sub Plan. 

Table 1-3 General Location of Vibration Sensitive Receivers 

Location Approximate chainage location 

West Wallsend Mine 3300:3400 

Richmond Vale Railway Tunnels 1 and 2 (heritage site) 3500 and 3900 

Weir 1 at Minmi Creek (heritage site) 235:415 

Weir 2 at Minmi Creek (heritage site) 235:415 

Minmi Creek Stone Arrangement (heritage site) 235:415 

Jewboy Bushranger Cave (heritage site) 2895 

Blue Gum Creek Dam (heritage site) 3070:3595 

Wallis Creek  10150:11750 

Culverts associated with Main Northern Railway 1400 
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2. Construction noise & vibration objectives 

The construction noise and vibration objectives have been established in accordance with 

the Interim Construction Noise Guideline (DECCW ICNG, 2009) and referenced from the 

project CNVMSP. 

Site specific noise objectives have adopted rating background noise levels measured in the 

study area in 2009 (Construction Works and Blasting Assessment Hunter Expressway F3 

Freeway to Branxton Atkins Acoustics, 2009). 

2.1 Adopted construction noise objectives 

Table 3-1 details the adopted construction noise objectives for nearest residential receiver 

communities for the day, evening and night time periods. The construction noise objectives 

are conservative derived from the lowest measured RBL within the local noise environment. 

Table 2-1 Residential Receiver Adopted Noise Objectives 

Location 
RBL LA90 dB(A) Criteria LAeq, 15min dB(A) 

Day Evening Night Day Evening Night 

Kurri Kurri, Heddon Greta, 

Stanford Merthyr 
36 33 30 46 39 35 

Buchanan (John Renshaw Drive, 

George Booth Drive, Averys Lane) 
43 39 33 53 44 38 

Seahampton (Fifth Avenue) and 

West Wallsend 
38 39 37 48 44 42 

Note: Daytime (7.00am-6.00pm); Evening (6.00pm-10.00pm); Night time (10.00pm-7.00am) 

  RBL Rating Background Noise Level from Atkins Acoustics 2009 

Construction works should be managed to achieve a desired objective of noise goal 

compliance. Where predicted and/or measured received construction noise levels exceed 

the adopted noise goals the implementation of reasonable and feasible construction noise 

management and mitigation measures to minimise potential disturbance at nearest 

residences and communities is required. 

At all receivers a highly affected noise objective of 75 dB(A) LAeq, 15min shall apply. Where 

noise is above this level, the relevant authority (consent, deeming or regulatory) may require 

respite periods by restricting the hours that the very noisy activities can occur, taking into 

account the time identified by the community when they are less sensitive to noise and if the 

community is prepared to accept a longer period of construction in exchange for restriction 

on construction times 

Table 3-2 details identified adopted noise objectives to be applied at nearest commercial 

premises adopted from the ICNG. The noise objectives are applicable where the premises 

are in use. 
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Table 2-2 Commercial Receiver Construction Noise Guidelines 

Time of day Management level LAeq, 15min Application 

Recommended 

standard hours:  

Monday to Friday 7am 

– 6pm; 

Saturday 8am – 1pm; 

No works Sunday or 

Public Holiday 

Commercial premises 70 dB(A) 

Industrial premises 75 dB(A) 

Where the LAeq, 15min construction noise levels 

exceed the noise affected level the following 

measures apply: 

� All feasible and reasonable work practices 

applied to achieve the noise affected level 

� Potentially impacted occupants informed to the 

works to be carried out, expected noise levels 

and duration, and contact details 

Highly noise affected 75 dB(A) 

Where the highly noise affected noise level is 

exceeded the relevant authority may retract 

working hours of very noisy activities taking into 

account: 

� Times identified by the community when they 

are less sensitive to noise 

� If the community is prepared to accept a longer 

period of construction in exchange for 

restriction on construction times. 

In addition to the objectives in Table 3-1 and Table 3-2, where the construction activity is 

defined as tonal or impulsive in nature (as described in the ICNG), 5 dB(A) must be added to 

the measured construction noise level when comparing the measured noise with the adopted 

construction noise objectives. 

2.1.1 NSW Industrial Noise Policy for batching plants 

The NSW Industrial Noise Policy (NSW EPA INP, 2000) may be applied for the 

determination of noise objectives during the production phase at the concrete and grout 

batching plants. 

Adopting the LAeq, 15min rating background noise levels in Table 3-1 and NSW INP guidance 

conservative intrusive noise objectives of day time 41 dB(A) LAeq, 15min, evening 38 dB(A) LAeq, 

15min and night time 35 dB(A) LAeq, 15min would apply at nearest residential and noise sensitive 

receivers. 

Considerate of potential batching plant operations during the most sensitive night time period 

the NSW INP and ICNG noise objectives for the batching plants are consistent and 

representative for the assessment of noise impact potential. 

It is acknowledged that where day time and evening noise emissions achieve compliance 

with ICNG noise objectives; compliance with the NSW INP may not be achieved at all 

receivers. 

It is expected specific noise objectives to be determined in Environmental Protection Licence 

(EPL) criteria established for the project. 

2.2 Sleep disturbance 

The ICNG recommends that where construction works are planned to extend over two or 

more consecutive nights, the assessment should consider maximum noise levels and the 

extent and frequency of maximum noise level events exceeding the RBL. 



  

 

Appendix A: Summary of construction noise and vibration impacts 

 

5 
 

The ICNG adopts guidance from the EPA Environmental Criteria for Road Traffic Noise 

(ECRTN, 1999) for recommended night time noise goals to minimise potential impacts and 

preserve acoustic amenity within receivers: 

• Maximum internal noise levels below 50-55 dB(A) are unlikely to cause awakening 

reactions. 

• One or two events per night with maximum internal noise levels of 65-70 dB(A) are not 

likely to affect health and wellbeing. 

2.3 Construction road traffic 

Adopting guidance from the ECRTN road traffic on local collector road associated with the 

construction and operation phases should be managed to limit potential exceedance of 60 

dB(A) LAeq, 1hr day time and 55 dB(A) LAeq, 1hr night time residential noise goals at nearest 

receivers. 

Where the existing noise environment is in exceedance of the adopted day time and night 

time construction road traffic should not lead to an increase in existing noise levels of more 

than 2 dB(A). 

2.4 Vibration Criteria 

Vibration during construction works is likely to be continuous an intermittent source and is 

associated with two main types of impact; disturbance at receivers and potential 

architectural/structural damage to buildings. Generally, if disturbance issues are controlled, 

there is limited potential for structural damage to buildings. 

2.4.1 Annoyance/human comfort 

The ICNG guidance adopts the Environmental Noise Management Assessing Vibration: 

a technical guideline (2006) for the assessment of perceptible vibration. For the assessment 

of potential vibration at nearest receivers day time vibration dose value (VDV) goals in 

Table 3-3 have been adopted. 

Table 2-3 Recommended intermittent vibration disturbance construction goals 

Location 
Day time 7 am – 10 pm Night time 10 pm – 7 am 

Preferred Maximum Preferred Maximum 

Residences 0.2 0.4 0.13 0.26 

Commercial and education institutions 0.4 0.8 Not in use 

Note: all vibration levels as VDV in m/s
1.75

 

2.4.2 Structural damage 

Although not specified in the ICNG, German Standard DIN 4150: Part 3-1986 provides 

guidance on vibration velocity for evaluating potential structural damage at residential and 

commercial receiver external facades, dependent upon the dominant frequency of vibration. 

Table 3-4 details the adopted vibration velocity (mm/s) construction vibration structural 

damage objectives. 



  

 

Appendix A: Summary of construction noise and vibration impacts 

 

6 
 

Table 2-4 Adopted construction structural vibration objectives 

Residential / 
commercial receiver 

Vibration objective for dominant frequency of vibration (mm/s) 

< 10 Hz 10-50 Hz 50-100 Hz Uppermost storey floor 

External facade 5 5-15 15-20 15-20 

Note: vibration levels as vibration velocity in mm/s 

2.4.3 Vibration sensitive structures 

Adjacent to the main carriageway alignment vibration sensitive sites of heritage significance 

and structural susceptibility have been identified in Section 2. For vibration sensitive 

receivers a structural vibration objective of 3 mm/s for all frequencies of vibration shall apply. 

Individual vibration sensitive structures shall be surveyed prior to the commencement of 

adjacent construction works and a structural vibration objective confirmed. 
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3. Summary of construction noise impacts 

This section provides a summary of the predicted noise and vibration impacts for the 

construction works. Detailed impact prediction and assessment has been provided in the 

CNVIS accompanying the CNVMSP. 

3.1 Batching plants, pre-cast yard, site offices, site compounds 

3.1.1 Standard construction hours 

Seahampton - noise objective 48 dB(A) LAeq, 15min 

Predicted noise impacts of up to 38 dB(A) LAeq, 15min at nearest receivers for all construction 

and production works are compliant with the adopted 48 dB(A) LAeq, 15min noise objective. 

West Wallsend - noise objective 48 dB(A) LAeq, 15min 

Predicted noise impacts of up to 33 dB(A) LAeq, 15min at nearest receivers for all construction 

and production works are compliant with the adopted 48 dB(A) LAeq, 15min noise objective. 

Buchanan - noise objective 43 dB(A) LAeq, 15min 

Predicted noise impacts of up to 32 dB(A) LAeq, 15min at nearest receivers for all construction 

and production works are compliant with the adopted 48 dB(A) LAeq, 15min noise objective. 

Based on the predicted noise impacts of up to 38 dB(A) LAeq, 15min day time during production 

works compliance with conservative NSW INP noise goals of 41 dB(A) LAeq, 15min would be 

expected at all receivers. 

No exceedance of adopted 75 dB(A) LAeq, 15min noise objective at nearest commercial 

premises is predicted. No impacts are expected at receivers located greater than 2000 

metres from the fixed construction work locations (Kurri Kurri, Heddon Greta, Stanford 

Merthyr) 

3.1.2 Outside of standard construction hours 

Based on the predicted construction noise impacts in Table 4-2 of up to 38 dB(A) LAeq, 15min, 

compliance would be achieved with adopted night time construction noise objectives of 42 

dB(A) LAeq, 15min at Seahampton and West Wallsend and 38 dB(A) LAeq, 15min at Buchanan. 

Where the NSW INP is applied to production, a potential 3 dB(A) exceedance of an adopted 

35 dB(A) LAeq, 15min night time noise objective is predicted. 

3.2 Main bridges and intersections 

3.2.1 Standard construction hours 

Seahampton – noise objective 48 dB(A) LAeq, 15min 

Predicted noise impacts of up to 53 dB(A) LAeq, 15min at nearest receivers during piling works 

potentially exceed the 48 dB(A) LAeq, 15min noise objective by 5 dB(A). During paving works 
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predicted noise impacts of up to 50 dB(A) LAeq, 15min at nearest receivers are potentially 2 

dB(A) in exceedance of the noise objective. 

Structural works are predicted to be complaint with the noise objective. Noise objective 

compliance is predicted to be achieved at all residential receivers where works are 

undertaken approximately 2000 metres from nearest receivers. 

West Wallsend – noise objective 48 dB(A) LAeq, 15min 

All construction works for bridges and intersections are predicted to achieve compliance with 

the adopted 48 dB(A) LAeq, 15min noise objective at all receivers. 

Buchanan – noise objective 43 dB(A) LAeq, 15min 

Predicted construction noise impacts at nearest receivers of up to 68 dB(A) LAeq, 15min during 

piling works potentially exceed the 43 dB(A) LAeq, 15min noise objective by 25 dB(A). 

During structural works and paving works predicted noise impacts of up to 51 dB(A) LAeq, 15min 

potentially exceed the noise objective by 8 dB(A). 

Compliance with the noise objective is predicted to be achieved where piling works are 

undertaken approximately 2000 metres from nearest receivers. During structural and paving 

works noise objective compliance is predicted at approximately 1500 metres from nearest 

receivers. 

Kurri Kurri, Heddon Greta and Stanford Merthyr – noise objective 46 dB(A) LAeq, 15min 

Predicted noise impacts during piling works potentially exceed the 46 dB(A) LAeq, 15min noise 

objective by up to 2 dB(A) at Kurri Kurri, 1 dB(A) at Heddon Greta and 4 dB(A) at Stanford 

Merthyr. 

Structural works are predicted to achieve compliance with the adopted noise objective at all 

nearest receivers. 

Paving works are compliant with the noise objective at Kurri Kurri and Heddon Greta. A 

potential 1 dB(A) exceedance is predicted at Stanford Merthyr. Compliance with the noise 

objective is predicted where construction works are undertaken approximately 1200 metres 

from nearest receivers. 

3.2.2 Outside of standard construction hours 

Seahampton  

Predicted constriction noise impacts of up to 46 dB(A) LAeq, 15min at nearest receivers during 

outside of standard construction hours are potentially exceed the adopted sensitive night 

time 42 dB(A) LAeq, 15min by 4 dB(A). 

A potential 2 dB(A) exceedance of the evening 44 dB(A) LAeq, 15min noise objective is 

predicted. Compliance with the evening and night time noise objectives is predicted to be 

achieve where works are undertaken approximately 1000 metres from nearest receivers. 
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West Wallsend  

Predicted construction noise impacts of up to 38 dB(A) LAeq, 15min at nearest receivers are 

complaint with the adopted evening 44 dB(A) LAeq, 15min and 42 dB(A) LAeq, 15min noise 

objectives. 

Buchanan  

Predicted noise impact of up to 62 dB(A) LAeq, 15min at nearest receivers are potentially 18 

dB(A) in exceedance of the 44 dB(A) LAeq, 15min evening noise objective and 24 dB(A) in 

exceedance of the night time noise objective. 

Evening and night time noise objective compliance is predicted where works are undertaken 

at least 1500 metres from nearest receivers. 

Kurri Kurri, Heddon Greta and Stanford Merthyr  

Predicted noise impacts of up to 42 dB(A) LAeq, 15min at nearest receivers in Kurri Kurri are 

potentially 7 dB(A) in exceedance of the 35 dB(A) LAeq, 15min night time noise objective and 3 

dB(A) in exceedance of the 39 dB(A) LAeq, 15min evening noise objective. 

Predicted noise impacts of up to 40 dB(A) LAeq, 15min at nearest receivers in Heddon Greta are 

potentially 5 dB(A) in exceedance of the night time noise objective and 1 dB(A) in 

exceedance of the evening noise objective. 

At nearest receivers in Stanford Merthyr predicted noise impacts of up to 45 dB(A) LAeq, 15min 

are potentially up to 10 dB(A) in exceedance and the night time noise objective and 6 dB(A) 

in exceedance of the evening noise objective. 

For Kurri Kurri, Heddon Greta and Stanford Merthyr compliance with the evening and night 

time noise objectives is predicted where construction works outside of standard construction 

hours are undertaken approximately 2000 metres from nearest receivers. 

3.3 Main carriageways 

3.3.1 Standard construction hours 

Seahampton – noise objective 48 dB(A) LAeq, 15min 

Where construction works are undertaken adjacent to the residential community of 

Seahampton predicted construction noise impacts for preliminary works and landscaping are 

within the 48 dB(A) LAeq, 15min noise objective. 

Predicted construction noise impacts of up to 51 dB(A) LAeq, 15min during earthworks and 

paving are potentially up to 3 dB(A) in exceedance of the noise objective. A 1 dB(A) noise 

objective exceedance is predicted during sub base and road base works. 

Based on the predicted noise impacts, compliance with the standard construction hours 

noise objective is predicted to be achieved throughout the construction program where works 

are undertaken approximately 800 metres from Seahampton. 

West Wallsend –noise objective 48 dB(A) LAeq, 15min 
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At West Wallsend compliance with the standard construction hours noise objective of 48 

dB(A) LAeq 15min is predicted throughout the construction program. 

Buchanan –noise objective 43 dB(A) LAeq, 15min 

At nearest residential receivers at Averys Lane in Buchanan predicted construction noise 

impacts are potentially 4 – 31 dB(A) in exceedance of the 43 dB(A) LAeq 15min construction 

noise objective. Predicted noise objective compliance would be achieved where works are 

undertaken approximately 1500 metres from nearest residential receivers. 

Kurri Kurri, Heddon Greta and Stanford Merthyr –noise objective 46 dB(A) LAeq, 15min 

At nearest residential receivers in Kurri Kurri and Heddon Greta predicted construction noise 

impacts are complaint with the adopted 46 dB(A) LAeq, 15min noise objective. At Stanford 

Merthyr potential exceedance of the noise objective by up to 1 dB(A) is predicted during 

earthworks and paving. Noise objective compliance is predicted where works are undertaken 

approximately 1000 metres from nearest receivers. 

Based on the predicted received noise impacts at nearest residential receivers no 

exceedance of the adopted 70 dB(A) LAeq, 15min commercial receiver noise objective has been 

predicted at nearest commercial premises. 

All standard hours construction noise impacts at residential and noise sensitive receivers are 

compliant with the highly noise affected objective of 75 dB(A) LAeq,15min. 

3.3.2 Outside of standard construction hours 

Seahampton 

Predicted constriction noise impacts of up to 46 dB(A) LAeq, 15min at nearest receivers during 

outside of standard construction hours are potentially exceed the adopted sensitive night 

time 42 dB(A) LAeq, 15min by 4 dB(A). 

A potential 2 dB(A) exceedance of the evening 44 dB(A) LAeq, 15min noise objective is 

predicted. Compliance with the evening and night time noise objectives is predicted to be 

achieve where works are undertaken approximately 1000 metres from nearest receivers. 

West Wallsend 

Predicted construction noise impacts of up to 38 dB(A) LAeq, 15min at nearest receivers are 

complaint with the adopted evening 44 dB(A) LAeq, 15min and 42 dB(A) LAeq, 15min noise 

objectives. 

Buchanan – noise objective 38 dB(A) 

Predicted noise impact of up to 62 dB(A) LAeq, 15min at nearest receivers are potentially 18 

dB(A) in exceedance of the 44 dB(A) LAeq, 15min evening noise objective and 24 dB(A) in 

exceedance of the night time noise objective. 

Evening and night time noise objective compliance is predicted where works are undertaken 

at least 1500 metres from nearest receivers. 
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Kurri Kurri, Heddon Greta and Stanford Merthyr 

Predicted noise impacts of up to 42 dB(A) LAeq, 15min at nearest receivers in Kurri Kurri are 

potentially 7 dB(A) in exceedance of the 35 dB(A) LAeq, 15min night time noise objective 

and 3 dB(A) in exceedance of the 39 dB(A) LAeq, 15min evening noise objective. 

Predicted noise impacts of up to 40 dB(A) LAeq, 15min at nearest receivers in Heddon Greta 

are potentially 5 dB(A) in exceedance of the night time noise objective and 1 dB(A) in 

exceedance of the evening noise objective. 

At nearest receivers in Stanford Merthyr predicted noise impacts of up to 45 dB(A) LAeq, 

15min are potentially up to 10 dB(A) in exceedance and the night time noise objective and 6 

dB(A) in exceedance of the evening noise objective. 

For Kurri Kurri, Heddon Greta and Stanford Merthyr compliance with the evening and night 

time noise objectives is predicted where construction works outside of standard construction 

hours are undertaken approximately 2000 metres from nearest receivers. 

3.4 Blasting 

Subject to confirmation during blasting trials, compliance with blasting air blast and vibration 

objectives shall be achieved for all blasts. Individual blast specifications shall be determined 

indicative of nearest residences and blast sensitive structures and all management 

measures in the CNVMSP adopted to minimise potential impacts. 

3.5 Construction road traffic 

The predicted worst case day time construction road traffic noise impact of 64 dB(A) LAeq, 1hr 

is compliant with the adopted ECRTN road traffic 66 dB(A) LAeq, 1hr day time noise goals at 

nearest occupied residences.  

Based on anticipated daily road traffic volumes construction traffic is not expected to 

adversely influence existing day time road traffic noise levels at local collector roads. 

Where worst case construction traffic movements occur during the sensitive night time 

period, potential construction noise impacts of 61 dB(A) LAeq, 1hr are potentially 2 dB(A) in 

exceedance of the 59 dB(A) LAeq, 1hr night time construction traffic noise goal. 

Compliance with the adopted night time road traffic noise goal is predicted to be achieved 

where worst case hourly construction traffic movements are within of 20 vehicles and 15 

heavy vehicles. 

3.6 Construction vibration 

Based on the typical vibration levels within 30 metres of construction plant, potential vibration 

impacts at nearest receivers located from the construction works are expected to be 

compliant with adopted day time and night time perceptible and structural goals. 

Potential operational vibration levels contained within the boundary of all fixed construction 

locations (batching plants). No annoyance or structural issues would be expected at nearest 

sensitive receivers and structures. No annoyance or structural vibration impacts associated 

with construction road traffic would be expected at nearest receivers. 
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4. Potential cumulative noise impacts 

Table 4-1 details potential worst case construction noise impacts where feasible construction 

activity at multiple sites is undertaken concurrently. The predicted noise impacts are 

indicative of potential peak construction noise levels during short term (15-minute) intensive 

periods of construction activity. 

Cumulative noise has only be considered for the standard construction hours, cumulative 

construction works outside of standard construction hours required approval through the 

CNVMSP in accordance with the CoA and project EPL. 

Table 4-1 Predicted peak cumulative construction noise impacts 

Cumulative activity 

Construction noise impact LAeq,15min dB(A) 

Seahampton 
West 

Wallsend 
Buchanan 

Kurri 
Kurri 

Heddon 
Greta 

Stanford 
Merthyr 

Piling for bridges 48 – 53 45 54 – 68 42 – 48 45 – 47 47 – 50 

Sub base & road 
base for main 
carriageway 

44 – 49 40 50 – 74 41 – 44  31 – 43  41 – 46  

Concrete and grout 
batching plants  

38 33 32 <20 <20 <20 

Cumulative impact 49 – 55 46 55 – 75 45 – 49 45 – 48 48 – 51 

Note: all noise levels to nearest 1 dB(A) 

LAeq Equivalent continuous (energy average) A-weighted sound pressure level. It is defined as the steady 
sound level that contains the same amount of acoustic energy as the corresponding time-varying sound. 

Potential influence from concurrent construction works has been predicted to increase 

construction noise impacts but up to 2 dB(A) at nearest receivers.  

Received noise impacts are indicative of dominant noise generating activity consistent with 

the assessment of compliance with adopted noise objectives in the CNVIS.  

Where implementation of the noise management measures included in the CNVMSP would 

be expected to reduce cumulative noise levels, to where feasible, within the adopted 

standard construction hour noise objectives at nearest receivers. 
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Figure 5-1 Out of hours mine void treatment and batching plant works and nearest residential 
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Glossary 

A-weighted sound pressure 

The human ear is not equally sensitive to sound at different 

frequencies. People are more sensitive to sound in the range 

of 1 to 4 kHz (1000 – 4000 vibrations per second) and less 

sensitive to lower and higher frequency sound. During noise 

measurement an electronic “A-weighting” frequency filter is 

applied to the measured sound level dB(A) to account for 

these sensitivities. Other frequency weightings (B, C and D) 

are less commonly used. Sound measured without a filter is 

denoted as linear weighted dB(linear). 

Ambient noise 

The total noise in a given situation, inclusive of all noise 

source contributions in the near and far field. 

Community annoyance 

Includes noise annoyance due to: 

- character of the noise (e.g. sound pressure level, 

tonality, impulsiveness, low-frequency content) 

- character of the environment (e.g. very quite 

suburban, suburban, urban, near industry) 

- miscellaneous circumstances (e.g. noise avoidance 

possibilities, cognitive noise, unpleasant associations) 

- human activity being interrupted (e.g. sleep, 

communicating, reading, working, listening to radio / 

TV, recreation). 

Compliance 

The process of checking that source noise levels meet with 

the noise limits in a statutory context. 

Cumulative noise level 

The total level of noise from all sources. 

EPA Licence 

Environment Protection Authority Licence. 

Extraneous noise 

Noise resulting from activities that are not typical to the area. 

Atypical 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. 

Feasible and reasonable measures 

Feasibility relates to engineering considerations and what is 

practical to build; reasonableness relates to the application 

of judgement in arriving at a decision, taking into account the 

following factors: 

- noise mitigation benefits (amount of noise reduction 

provided, number of people protected) 

- cost of mitigation (cost of mitigation versus benefit 

provided) 

- community views (aesthetic impacts and community 

wishes) 

- noise levels for affected land uses (existing and future 

levels, and changes in noise levels). 

 

 

 

Impulsiveness 

Impulsive noise is noise with a high peak of short duration or 

a sequence of these peaks. Impulsive noise is also 

considered annoying. 

ICNG 

NSW DECCW Interim Construction Noise Guidelines 

Low frequency 

Noise containing major components in the low-frequency 

range (20 to 250 Hz) of the frequency spectrum. 

Noise criteria 

The general set of non-mandatory noise levels for protecting 

against intrusive noise (for example, background noise plus 

5 dB) and loss of amenity (e.g. noise levels for various land 

use). 

Noise Level (goal) 

A noise level that should be adopted for planning purposes 

as the highest acceptable noise level for the specific area, 

land use and time of day. 

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. 

Non-compliance 

A development typically 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. 

NSW DECCW 

New South Wales Department of Environment and Climate 

Change and Water 

Performance-based goals 

Goals specified in terms of the outcomes/ performance to be 

achieved, but not in terms of the means of achieving them. 

Rating background level 

The rating background level is the overall single figure 

background level representing each day, evening and night 

time period. The rating background level is the median LA90 

noise level measured over all day, evening and night time 

monitoring periods. 

Receiver 

The noise-sensitive land use at which noise from a 

development can be heard. 

RTA 

NSW Roads and Traffic Authority. 

Sleep disturbance 

Awakenings and disturbance of sleep stages  
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Sound & decibels (dB) 

Sound (or noise) is caused by minute changes in 

atmospheric pressure that are detected by the human ear. 

The ratio between the quietest noise audible and that which 

would cause permanent hearing damage is a million times 

the change in sound pressure.  

To simplify this range the sound pressures are 

logarithmically converted to decibels from a reference level 

of 2 x 10
-5
 Pa. 

The picture below indicates typical noise levels from 

common noise sources 

 

dB is the abbreviation for decibel — a unit of sound 

measurement. It is equivalent to 10 times the logarithm (to 

base 10) of the ratio of a given sound pressure to a 

reference pressure. 

Sound power level (SWL) 

The sound power level of a noise source is the sound energy 

emitted by the source. Notated as SWL, sound power levels 

are typically presented in dB(A). 

Sound pressure level (SPL) 

The level of noise, usually expressed as SPL in dB(A), as 

measured by a standard sound level meter with a pressure 

microphone. The sound pressure level in dB(A) gives a close 

indication of the subjective loudness of the noise. 

Statistical noise levels 

Noise levels varying over time (e.g. community noise, traffic 

noise, construction noise) are described in terms of the 

statistical exceedance level. 

 

 

 

 

 

 

 

A hypothetical example of A weighted noise levels over a 15 

minute measurement period is indicated in the following 

figure: 

 

Key descriptors: 

LAMax Maximum recorded noise level. 

LA1 The noise level exceeded for 1% of the 15 minute 

interval. 

LA10 Noise level present for 10% of the 15 minute 

interval. Commonly referred to the average 

maximum noise level. 

LAeq Equivalent continuous (energy average) A-

weighted sound pressure level. It is defined as the 

steady sound level that contains the same amount 

of acoustic energy as the corresponding time-

varying sound. 

LA90 Noise level present for 90% of time (background 

level). The average minimum background sound 

level (in the absence of the source under 

consideration). 

Steady state noise level 

The steady state noise level is the operator observed 

baseline noise level where sources influencing the statistical 

results are determined. 

Threshold 

The lowest sound pressure level that produces a detectable 

response (in an instrument/person). 

Tonality 

Tonal noise contains one or more prominent tones (and 

characterised by a distinct frequency components) and is 

considered more annoying. A 5 dB(A) penalty is typically 

applied to noise sources with tonal characteristics 
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1. Introduction 

This Construction Nose and Vibration Impact Statement (CNVIS) has been prepared by the 

Hunter Expressway Alliance (Alliance) for the proposed concrete batching plants, grout 

batching plant, stockpiles and site offices/equipment compound for the Hunter Expressway 

between the intersection with the F3 Freeway and Kurri Kurri.  

The CNVIS has been updated in May 2011 to provide an assessment of construction noise 

from mine void treatment and grout plant operations outside of the standard hours of 

construction. The requirement for out of hours working was determined post NSW 

Department of Planning approval of the Hunter Expressway Alliance Construction Noise and 

Vibration Management Plan (CNVMSP) in July 2010. 

Revision to this CNVIS and assessment of noise impacts to the requirements of the project 

Environmental Protection Licence (EPL 13296) has been undertaken for the additional out of 

hours works; no amendment to previous assessment of construction noise has been 

undertaken. 

Additional information and assessment has been provided in Section 1.2 and Section 5 of 

this CNVIS. 

1.1 Project construction requirements  

This CNVIS has been prepared as part of the Construction Noise and Vibration Management 

Sub Plan (CNVMSP) required in accordance with Condition of Approval (CoA) 71. 

CoA relevant to this CNVIS are detailed below and have been adopted in full for the 

assessment of potential noise and vibration impacts. 

1.1.1 Hours of Operation 

In accordance with CoA 73 construction activities associated with the project shall only be 

undertaken during the following hours: 

a) 7am to 6pm, Mondays to Fridays, inclusive; 

b) 8am to 1pm on Saturdays; and 

c) At no time on Sundays or public holidays 

Activities resulting in impulsive or tonal noise emission (such as rock breaking, rock 

hammering, sheet piling, pile driving) shall be limited to 8am to 12pm, Monday to Saturday 

and 2pm to 5pm Monday to Friday. Such activity shall not be undertaken for more than 3 

consecutive hours and minimum one-hour respite periods provided. 

Construction works outside of the standard day time construction hours would be undertaken 

in accordance with CoA 74 where works are permitted: 

• any works which do not cause audible construction noise at any sensitive receiver; or 

• the delivery of materials which is required outside these hours as requested by police or 

other authorities for safety reasons; or 
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• where it is required in an emergency works to avoid loss of life, property and/or prevent 

environmental harm; or 

• any other work as agreed by the DECCW in the conditions of an EPL for the project 

All construction works would adopt relevant noise and vibration management and mitigation 

measures detailed in the Project CNVMSP to minimise potential impacts at nearest 

receivers. 

Considerate of potential construction noise and vibration levels, CoA 129 requires concrete 

batching plants and construction compounds and any other infrastructure to be located  

at a separation distance from nearest residences by at latest 200 metres unless 

demonstrated to the satisfaction of the Director-General that there will be no adverse 

impacts on noise, visual and air quality impacts. 

1.2 Environmental Protection License (EPL 13296) 

Since the approval of the CNVMSP the NSW Office of Environment and Heritage (OEH), 

formerly the Department of Environment, Climate Change and Water, issued EPL 13296 for 

the construction of the Hunter Expressway – F3 Interchange to Kurri Kurri. 

The relevant conditions for out of hours approval of construction works are detailed below, 

there are no specific noise limits in the EPL. 

O3 Hours of operation 

O3.1 Standard construction hours 

Unless otherwise specified by any other condition of this licence, all construction activities 

are: 

a) restricted to between the hours of 7:00am and 6:00pm Monday to Friday; 

b) restricted to between the hours of 8:00am and 1:00pm Saturday; and 

c) not to be undertaken on Sundays or Public Holidays. 

O3.2 Exemptions to standard construction hours 

All construction activities, including entry and departure of heavy vehicles, are restricted to 

the hours of 7 am to 6 pm (Monday to Friday); 8 am to 1 pm (Saturday) and at no time on 

Sundays and public holidays unless otherwise agreed by the DECCW in the conditions of 

the EPL. Works outside these hours that may be permitted include: 

i. any works which do not cause noise emissions to be audible at any nearby residential 

property; 

ii. the delivery of materials which is required outside these hours as requested by police or 

other authorities for safety reasons; 

iii. dust suppression works; 
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iv. emergency work to avoid the loss of lives, property and/or to prevent environmental harm; 

and 

v. any other work  as agreed in writing by DECCW through the Noise and Vibration 

Management Sub Plan (Construction) process. 

O3.3 Works agreed outside of standard construction hours 

The licensee may undertake works outside of standard construction hours if agreement 

between the licensee and the potentially affected noise sensitive receivers has been 

reached. Any agreement(s) between the licensee and the noise sensitive receiver must be 

recorded in writing and a copy of the agreement(s) kept on the premises by the licensee for 

the duration of this licence. 

This CNVIS shall be submitted to OEH as part of an amended CNVMP to fulfil the 

requirements of seeking agreement with OEH under condition O3.2 of EPL No. 13296. 
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2. Infrastructure locations and construction 
works 

A summary of the construction infrastructure is provided in this section, Figure 2-1 detail the 

locations and the project alignment. 

The infrastructure locations have been revised post the preparation of the CNVMSP as 

detailed below. 

2.1 Concrete batching plant 

Currently two concrete batching plants have been proposed for the supply of concrete during 

the construction program. Concrete batching plants are to be located at approximate 

chainage 6800 adjacent to the site office and at the ‘rest area’ at alignment chainage 

7400:8000. 

The batching plants are likely to operate as required during a 24-hour period to supply 

concrete to construction locations. Concrete delivery would be by trucks operating on local 

roads and purpose built haulage routes within the construction corridor. 

The concrete batching plant sites are approximately 2 kilometres from nearest residential 

and noise sensitive receivers at George Booth Drive and John Renshaw Drive and would be 

compliant with the separation distance requirement of CoA 129. 

The concrete batching plant at 6800 is approximately 1 kilometre from nearest commercial 

receivers on George booth Drive. No potential construction vibration sensitive sites of 

Indigenous heritage or other sensitive vibration sites are located within 1 kilometre of the 

concrete batching plants. 

2.2 Grout plants 

Grout is required to as part of mine void stabilisation works, the grout shall be produced and 

stored at the grout batching plant located adjacent to Stockrington Road north of the F3 

Freeway Interchange at chainage 1400m and east of the F3 Interchange at approximate 

chainage 300.. 

The grout batching production is expected to be undertaken both within and outside of 

standard construction hours. 

Nearest residential receivers are located approximately 800 metres from the Seahampton 

site and approximately 1 kilometre from the F3 batching plant site boundary.  Nearest 

vibration sensitive sites 100 metres from the site. 

2.3 Site offices/equipment compound 

The site offices and construction compound to be locate at alignment at chainage adjacent to 

a concrete batching plant site. The site is  approximately 200 metres from nearest residential 

receivers on John Renshaw Drive and George Booth Drive and would be compliant with the 

separation distance requirement of CoA 129. 
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No potential commercial receivers or construction vibration sensitive sites of Indigenous 

heritage or other sensitive vibration sites are located within 1 kilometre of the site 

offices/equipment compound. 

The site offices and compound are expected to be accessed 24-hours a day for site 

entry/departure from site, material handling and deliveries. 

2.4 Pre-cast yard 

The pre-cast yard for concrete and concrete sections will be located at the concrete batching 

plant and site offices/ compound site at approximate chainage 6800m. The pre cast yard will 

cast, store and manage concrete segments for the project. 

Pre-cast yard production may be required outside of standard construction hours. No 

potential commercial receivers or construction vibration sensitive sites of Indigenous heritage 

or other sensitive vibration sites are located within 1 kilometre of the pre-cast yard. 

2.5 Stockpile area 

A stockpile area is proposed off George Booth Drive at approximate chainage 5300m which 

is 2 kilometres from nearest residences. The stockpile area will contain spoil material for cut 

and fill section and raw construction material.  

A second stockpile site is located at the intersection of George Booth Drive is located within 

200 metres of nearest residences.  
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Figure 2-1 Batching plants, precast yard, site offices and stockpiles 
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2.6 Construction phases 

2.6.1 Site enabling works 

Enabling works for the infrastructure are expected to take approximately 2 months 

undertaken in phases: 

� site clearance, construction of hard standings and site access roads 

� installation of on-site plant, structures and buildings including batching plant silos, 

material bins and conveyors 

� construction/ installation of the plant and equipment storage areas and site offices 

� establishment of stockpile and spoil sites 

2.6.2 Construction/production works 

Upon completion of the enabling works the concrete and grout batching plants are expected 

to require the operation of: 

� batching silos and hoppers 

� material conveyors for on-site transportation of material to the batching plant and 

storage bins 

� front end loaders for material loading 

� cement and grout bulk tankers and heavy vehicles (trucks) for delivery of materials and 

off-site exporting of finished product 

� light vehicles for staffing arrival/departure 

At the site offices/ equipment compounds typical activity will require the intermittent 

operation of heavy vehicles (trucks) for the delivery of construction material and plant. Site 

office works are not expected to be a noise generating activity further to use of light vehicles 

for staff arrival/ departure from the site. 

At the stockpiles noise generating works would be minimal including plant for handling 

material and road vehicle arrival and departure. 

2.7 Proposed works outside of standard construction hours 

The Alliance is seeking approval, via the CNVMSP, to allow works outside recommended 

standards hours. It is expected essential construction works would be required outside of 

standard hours, at locations adjacent to residential receivers to achieve product quality, 

manage on site health and safety and minimise impacts on the community. 

Currently the Alliance envisages the following construction activities may be required outside 

of the approved hours: 

Concrete production at the on-site concrete batching plants will be required outside of 

standard construction hours to maintain concrete supply during concreting and paving works. 
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Grout production at the grouting plant will be required outside of standard construction hours 

to maintain grout supply for mine void stabilisation. 

To reduce requirement for production outside of the standard construction hours at the 

concrete and grout batching plants, operations shall be managed to utilise all available on-

site storage capacity and limit the operational of required plant and equipment. 

Road traffic for the delivery of raw material and export of finished product from the grout 

plant has been assessed in CNVIS C Main Bridges and Intersections. 

2.8 Nearest potentially affect receivers 

Nearest residential and noise and vibration sensitive receivers to the infrastructure are 

located within the adjacent communities of Seahampton, Buchanan, Stanford Merthyr, Kurri 

Kurri and Heddon Greta are presented in Table 2-1. 

Table 2-1 General Location of Nearest Residential Noise Receivers 

Residential noise receivers Separation distance to works (m) 

Seahampton (Sixth Street, Fourth Street) 800 to grout plant, 1000 all other sites 

West Wallsend (Carrington Street) 1500 to grout plant, > 2000 all other sites 

Buchanan (refer to Table 2-2) > 2000 to all sites 

Kurri Kurri (Heddon Street, Lang Street) > 5000 to all sites 

Heddon Greta (Clift Street, Adams Street) > 5000 to all sites 

Stanford Merthyr (Maitland Street, Minmi Street) > 5000 to all sites 

Detailed in Table 2-2, specific noise sensitive receivers at Buchanan have been identified by 

the NSW RTA as determined during the Project Approval phase. 

Table 2-2 Noise Sensitive Residential Receivers 

Buchanan Residential noise receivers Separation distance to works (m) 

242 Averys Lane > 2000 to all sites 

244 Averys Lane > 2000 to all sites 

259 Averys Lane > 2000 to all sites 

294 Averys Lane > 2000 to all sites 

301 Averys Lane > 2000 to all sites 

306 Averys Lane > 2000 to all sites 

311 Averys Lane > 2000 to all sites 

860 Buchanan Road > 2000 to all sites 

1575 George Booth Drive > 2000 to all sites 

348 John Renshaw Drive > 2000 to all sites 

No noise sensitive receivers (education institutions, hospitals, places of worship) have been 

identified within 2 kilometres of the proposed construction works.  



  

 

Hunter Expressway Construction noise and vibration impact statement 
B: Batching plants, pre-cast yard, site offices and compounds 

 

9 
 

Potential construction noise and vibration levels are expected to be within adopted noise and 

vibration objectives (Section 3 of this CNVIS) at receivers located greater than 2 kilometres 

from the construction work locations. 

Potential vibration sensitive structures, detailed in Table 2-3, have been identified adjacent to 

the alignment informed from the Historic Heritage Sub Plan. 

Table 2-3 General Location of Vibration Sensitive Receivers 

Location Approximate chainage location 

West Wallsend Mine 3300:3400 

Richmond Vale Railway Tunnels 1 and 2 (heritage site) 3500 and 3900 

Weir 1 at Minmi Creek (heritage site) 235:415 

Weir 2 at Minmi Creek (heritage site) 235:415 

Minmi Creek Stone Arrangement (heritage site) 235:415 

Jewboy Bushranger Cave (heritage site) 2895 

Burrenjim Dam (heritage site) 3070:3595 

Wallis Creek  10150:11750 

Culverts associated with Main Northern Railway 1400 
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3. Construction noise & vibration objectives 

The construction noise and vibration objectives have been established in accordance with 

the Interim Construction Noise Guideline (DECCW ICNG, 2009) and referenced from the 

project CNVMSP. 

Site specific noise objectives have adopted rating background noise levels measured in the 

study area in 2009 (Construction Works and Blasting Assessment Hunter Expressway F3 

Freeway to Branxton Atkins Acoustics, 2009). 

3.1 Adopted construction noise objectives 

Table 3-1 details the adopted construction noise objectives for nearest residential receiver 

communities for the day, evening and night time periods. The construction noise objectives 

are conservative derived from the lowest measured RBL within the local noise environment. 

Table 3-1 Residential Receiver Adopted Noise Objectives 

Location 
RBL LA90 dB(A) Criteria LAeq, 15min dB(A) 

Day Evening Night Day Evening Night 

Kurri Kurri, Heddon Greta, 

Stanford Merthyr 
36 33 30 46 39 35 

Buchanan (John Renshaw Drive, 

George Booth Drive, Averys Lane) 
43 39 33 53 44 38 

Seahampton (Fifth Avenue) and 

West Wallsend 
38 39 37 48 44 42 

Note: Daytime (7.00am-6.00pm); Evening (6.00pm-10.00pm); Night time (10.00pm-7.00am) 

  RBL Rating Background Noise Level from Atkins Acoustics 2009 

Construction works should be managed to achieve a desired objective of noise goal 

compliance. Where predicted and/or measured received construction noise levels exceed 

the adopted noise goals the implementation of reasonable and feasible construction noise 

management and mitigation measures to minimise potential disturbance at nearest 

residences and communities is required. 

At all receivers a highly affected noise objective of 75 dB(A) LAeq, 15min shall apply. Where 

noise is above this level, the relevant authority (consent, deeming or regulatory) may require 

respite periods by restricting the hours that the very noisy activities can occur, taking into 

account the time identified by the community when they are less sensitive to noise and if the 

community is prepared to accept a longer period of construction in exchange for restriction 

on construction times 

Table 3-2 details identified adopted noise objectives to be applied at nearest commercial 

premises adopted from the ICNG. The noise objectives are applicable where the premises 

are in use. 

  



  

 

Hunter Expressway Construction noise and vibration impact statement 
B: Batching plants, pre-cast yard, site offices and compounds 

 

11 
 

Table 3-2 Commercial Receiver Construction Noise Guidelines 

Time of day Management level LAeq, 15min Application 

Recommended 

standard hours:  

Monday to Friday 7am 

– 6pm; 

Saturday 8am – 1pm; 

No works Sunday or 

Public Holiday 

Commercial premises 70 dB(A) 

Industrial premises 75 dB(A) 

Where the LAeq, 15min construction noise levels 

exceed the noise affected level the following 

measures apply: 

� All feasible and reasonable work practices 

applied to achieve the noise affected level 

� Potentially impacted occupants informed to the 

works to be carried out, expected noise levels 

and duration, and contact details 

Highly noise affected 75 dB(A) 

Where the highly noise affected noise level is 

exceeded the relevant authority may retract 

working hours of very noisy activities taking into 

account: 

� Times identified by the community when they 

are less sensitive to noise 

� If the community is prepared to accept a longer 

period of construction in exchange for 

restriction on construction times. 

In addition to the objectives in Table 3-1 and Table 3-2, where the construction activity is 

defined as tonal or impulsive in nature (as described in the ICNG), 5 dB(A) must be added to 

the measured construction noise level when comparing the measured noise with the adopted 

construction noise objectives. 

3.1.1 NSW Industrial Noise Policy for batching plants 

The NSW Industrial Noise Policy (NSW EPA INP, 2000) may be applied for the 

determination of noise objectives during the production phase at the concrete and grout 

batching plants. 

Adopting the LAeq, 15min rating background noise levels in Table 3-1 and NSW INP guidance 

conservative intrusive noise objectives of day time 41 dB(A) LAeq, 15min, evening 38 dB(A) LAeq, 

15min and night time 35 dB(A) LAeq, 15min would apply at nearest residential and noise sensitive 

receivers. 

Considerate of potential batching plant operations during the most sensitive night time period 

the NSW INP and ICNG noise objectives for the batching plants are consistent and 

representative for the assessment of noise impact potential. 

It is acknowledged that where day time and evening noise emissions achieve compliance 

with ICNG noise objectives; compliance with the NSW INP may not be achieved at all 

receivers. 

3.2 Sleep Disturbance 

The ICNG recommends that where construction works are planned to extend over two or 

more consecutive nights, the assessment should consider maximum noise levels and the 

extent and frequency of maximum noise level events exceeding the RBL. 

The ICNG adopts guidance from the EPA Environmental Criteria for Road Traffic Noise 

(ECRTN, 1999) for recommended night time noise goals to minimise potential impacts and 

preserve acoustic amenity within receivers: 
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• Maximum internal noise levels below 50-55 dB(A) are unlikely to cause awakening 

reactions. 

• One or two events per night with maximum internal noise levels of 65-70 dB(A) are not 

likely to affect health and wellbeing. 

3.3 Construction road traffic 

Adopting guidance from the ECRTN road traffic on local collector road associated with the 

construction and operation phases should be managed to limit potential exceedance of 60 

dB(A) LAeq, 1hr day time and 55 dB(A) LAeq, 1hr night time residential noise goals at nearest 

receivers. 

Where the existing noise environment is in exceedance of the adopted day time and night 

time construction road traffic should not lead to an increase in existing noise levels of more 

than 2 dB(A). 

3.4 Vibration Criteria 

Vibration during construction works is likely to be continuous an intermittent source and is 

associated with two main types of impact; disturbance at receivers and potential 

architectural/structural damage to buildings. Generally, if disturbance issues are controlled, 

there is limited potential for structural damage to buildings. 

3.4.1 Annoyance/human comfort 

The ICNG guidance adopts the Environmental Noise Management Assessing Vibration: 

a technical guideline (2006) for the assessment of perceptible vibration. For the assessment 

of potential vibration at nearest receivers day time vibration dose value (VDV) goals in 

Table 3-3 have been adopted. 

Table 3-3 Recommended intermittent vibration disturbance construction goals 

Location 
Day time 7 am – 10 pm Night time 10 pm – 7 am 

Preferred Maximum Preferred Maximum 

Residences 0.2 0.4 0.13 0.26 

Commercial and education institutions 0.4 0.8 Not in use 

Note: all vibration levels as VDV in m/s
1.75

 

3.4.2 Structural damage 

Although not specified in the ICNG, German Standard DIN 4150: Part 3-1986 provides 

guidance on vibration velocity for evaluating potential structural damage at residential and 

commercial receiver external facades, dependent upon the dominant frequency of vibration. 

Table 3-4 details the adopted vibration velocity (mm/s) construction vibration structural 

damage objectives. 
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Table 3-4 Adopted construction structural vibration objectives 

Residential / 
commercial receiver 

Vibration objective for dominant frequency of vibration (mm/s) 

< 10 Hz 10-50 Hz 50-100 Hz Uppermost storey floor 

External facade 5 5-15 15-20 15-20 

Note: vibration levels as vibration velocity in mm/s 

3.4.3 Vibration sensitive structures 

Adjacent to the main carriageway alignment vibration sensitive sites of heritage significance 

and structural susceptibility have been identified in Section 2. For vibration sensitive 

receivers a structural vibration objective of 3 mm/s for all frequencies of vibration shall apply. 

The report GT002 Stability Analysis of Richmond Vale Rail Tunnels 134 and 139 and 

Vibration Assessment for other Heritage Structures concludes that frequency-dependent 

criteria are important for assessing the blast-induced vibration effects on buildings and other 

structures and is the recommended approach.  

As frequency of the ground vibration plays a large role in the response of any structure it is 

important to define not only a PPV value but a frequency range. AS2187.2-2006 Appendix J 

provides two other standards (British Standard BS 7385-2 and United States Bureau of 

Mines (USBM) RI 8507.) that base their PPV limits on frequency and indicates that these are 

suitable for Australian conditions. The frequency that construction equipment will impart on 

the structures at the Minmi Creek area will be greater than 15Hz and hence higher PPV 

limits are applicable based on the AS2187.2-2006 recommendation. Therefore based on this 

and the low stress, displacement and acceleration estimates, it is suggested within the report 

that a PPV of 5mm/s at a frequency greater than 15Hz is acceptable for nominated heritage 

sites including  the sensitive Aboriginal sites. 

Individual structural surveys at the heritage sites and structures listed in Section 3 have been 

completed in the above referenced report and Table 5-6 outlines the adopted limits for the 

vibration sensitive European heritage and Aboriginal heritage sites.  

Table 3-5 Adopted Vibration Objectives for Heritage sites/structures 

Location Vibration level mm/s 

Richmond Vale Railway Tunnels 134  5.3 

Richmond Vale Railway Tunnels 139 20  

Jewboy Bushranger Cave 20  

Burrenjim Dam 5.3 

Blue Gum Creek 5 and 38-04-0236 

Grinding Groove sites 
80 

Location Vibration level mm/s 

< 15Hz > 15hz 

Weir 1 at Minmi Creek 3 5 

Weir 2 at Minmi Creek  3 5 

Minmi Creek Stone Arrangement  3 5 
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For Blue Gum Creek 5 and 38-04-0236 Grinding Groove sites it was concluded in the 

Vibration Analysis for Grinding Grooves Cut 10 and Burrenjim Dam 2011 Report that he 

worst case stress, displacement and acceleration calculations indicated that a blast induced 

PPV of 325mm/s would to be acceptable for the grinding grooves adjacent to Cut 10. That is, 

a blast measuring this 325mm/s PPV would not harm the heritage items (measured at the 

heritage location). However when appropriate factors of safety are considered and applied, a 

reduced value of   80mm/s PPV is documented. (A Safety Factor of 4).   
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4. Construction noise impact assessment 

A predictive assessment of potential construction noise impacts associated with the concrete 

and grout batching plants, site offices, equipment compounds and stockpile area has been 

undertaken.  

At the time of assessment the full construction program had not been finalised; where 

necessary experience of construction practises and techniques has been applied. 

Detailed in Section 2, further to the approval of the CNVMSP the location of construction 

infrastructure was been revised.  

Assessment of potential noise impacts from standard construction hour working at the 

revised site locations was included in the approved modification of project approvals granted 

by the NSW Department of Planning.  

Predicted noise impacts in Section 4.2 have not been revised for current construction works, 

consistent with the modification of approvals all noise impacts will be managed by the 

CNVMSP. 

4.1 Predictive assessment methodology 

Prediction of potential construction noise impacts has been undertaken assuming dominant 

noise generating plant in continuous operation. The worst-case predictions are indicative of 

peak noise levels received during intensive periods of construction works. 

Given the nature of the local environment and distances between noise source and receiver, 

it has been determined that predictive noise impact assessment can be undertaken through 

the application of the following noise propagation relationship: 

• 8.)log(20 −−= distSWLsourcedSPLreceive  

SPLreceived is the construction noise level likely to be experienced at the receiver, 

SWLsource is the source noise level and 8 dB is a constant, applied for hemispherical noise 

propagation and atmospheric attenuation. 

Predicted noise impacts have included a conservative 10 dB(A) reduction for potential 

attenuation by intervening terrain from the Sugarloaf range, rolling hills and non-reflective 

bushland ground surface. 

4.1.1 Source noise levels 

Adopted source sound power levels (SWL) for construction plant and equipment required for 

enabling and production works are detailed in Table 4-1. 
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Table 4-1 Adopted construction plant source noise levels 

Plant Sound Power Level, dB(A) 

Enabling works 

Spoil, Materials or Concrete Truck 106 

Tower Crane or Mobile Crane 102 

20t Excavator 107 

Hiab Truck (truck mounted loading crane) 107 

Smooth Drum Roller 110 

Grader 110 

Production – concrete and grout batching plants 

Conveyor Drive 94 

Front end loader 108 

Concrete batching, including concrete truck 106 

Trucks unloading into hopper 112 

Cement Bulk Tanker unloading 106 

Pre-cast yard 

Boiler 100 

Concrete batching, including concrete truck 106 

Mobile crane 102 

Site offices, site compounds and stockpiles 

Hiab Truck (truck mounted loading crane) 107 

Spoil, Materials or Concrete Truck 106 

Forklift loader 107 

Note:  all noise levels in dB(A) to nearest dB(A); Source PB database 

4.2 Predicted noise impacts 

The predictive assessment of noise impacts has been undertaken  at nearest residential 

receivers located within 2 kilometres of nearest noise affected receivers; including receivers 

at Seahampton, West Wallsend and Buchanan. At separation distances of greater than 2 

kilometres predicted noise impacts are fully compliant with the adopted day time, evening 

and night time noise management levels. 

Detailed in Table 4-2, potential construction noise impacts have been predicted at nearest 

residential receivers. The predicted noise levels are indicative of individual noise impacts 

from construction activity and a worst case scenario where concrete batching plants, grout 

batching plant, pre cast yard, stockpile and site offices operating concurrently. 
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Table 4-2 Predicted construction noise impacts 

Construction works 

Construction noise impact LAeq,15min dB(A) 

Seahampton West Wallsend Buchanan 

Concrete batching plants  
Enabling No impact No impact 27 

Production No impact No impact 30 

Grout batching plant 
Enabling 36 30 No impact 

Production 38 33 No impact 

Site offices & compound 
Enabling No impact No impact 28 

Production No impact No impact 25 

Stockpile No impact No impact 25 

Cumulative impacts during production 38 33 32 

Note: all noise levels to nearest 1 dB(A) 

LAeq Equivalent continuous (energy average) A-weighted sound pressure level. It is defined as the steady 
sound level that contains the same amount of acoustic energy as the corresponding time-varying sound. 

No impact Denotes predicted noise impacts < 20 dB(A) LAeq, 15min which would be inaudible above existing day time, 
evening and night time periods. 

Seahampton - noise objective 48 dB(A) LAeq, 15min 

Predicted noise impacts of up to 38 dB(A) LAeq, 15min at nearest receivers for all construction 

and production works are compliant with the adopted 48 dB(A) LAeq, 15min noise objective. 

West Wallsend - noise objective 48 dB(A) LAeq, 15min 

Predicted noise impacts of up to 33 dB(A) LAeq, 15min at nearest receivers for all construction 

and production works are compliant with the adopted 48 dB(A) LAeq, 15min noise objective. 

Buchanan - noise objective 43 dB(A) LAeq, 15min 

Predicted noise impacts of up to 32 dB(A) LAeq, 15min at nearest receivers for all construction 

and production works are compliant with the adopted 48 dB(A) LAeq, 15min noise objective. 

Based on the predicted noise impacts of up to 38 dB(A) LAeq, 15min day time during production 

works compliance with conservative NSW INP noise goals of 41 dB(A) LAeq, 15min would be 

expected at all receivers. 

No exceedance of adopted 75 dB(A) LAeq, 15min noise objective at nearest commercial 

premises is predicted. 

4.3 Outside of standard construction hour working 

Based on the predicted construction noise impacts in Table 4-2 of up to 38 dB(A) LAeq, 15min, 

compliance would be achieved with adopted night time construction noise objectives of 42 

dB(A) LAeq, 15min at Seahampton and West Wallsend and 38 dB(A) LAeq, 15min at Buchanan. 

Where the NSW INP is applied to production, a potential 3 dB(A) exceedance of an adopted 

35 dB(A) LAeq, 15min night time noise objective is predicted. 
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4.4 Assessment of sleep disturbance potential 

For the assessment of potential disturbance from night time construction works a 

conservative 10 dB(A) reduction to predicted external noise impacts, indicative of the 

threshold of noise attenuation where windows are open for ventilation, has been adopted. 

Adopting worst case night time external construction noise impacts of 33 dB(A) LAeq, 15min 

compliance with the adopted 50-55 dB(A) LAMax sleep disturbance noise objective at nearest 

occupied residences. 

No sleep disturbance issues would be expected from infrastructure production and operation 

during the night time period at nearest residential receivers. 

4.5 Construction road traffic noise 

During the construction road vehicles are to access the proposed main carriageway 

alignment via local collector road such as John Renshaw Drive and George Booth Drive. A 

predictive assessment of potential construction road traffic has been undertaken at nearest 

residential receivers on John Renshaw Drive. 

4.5.1 Construction assessment methodology 

Calculation of Road Traffic Noise (NSW EPA CORTN, 1988) guidance (Equation 1) has 

been applied for the assessment of construction road traffic noise impacts at nearest 

residential receivers located 30 metres from the carriageway. 

Equation 4-1 

Basic noise level hourly = )log(102.4210 qLA +=
 
(where q = hourly flow rate) 

Adopting CoRTN the following correction factors have been applied to the basic noise level  

• 100 km/h speed and 10% heavy vehicles  +4 dB(A) (existing) 

• 100 km/h speed and 20% heavy vehicles +5.5 dB(A) (day time construction) 

• 100 km/h speed and 40% heavy vehicles +7 dB(A) (night time construction) 

• 30 metre separation distance to nearest receivers -5 dB(A) 

• Low traffic correction (<200 vehicles per hour) -1 dB(A) (night time) 

• LA10 to LAeq correction    -3 dB(A) 

4.5.2 Existing road traffic noise 

To predict existing road traffic noise impacts average weekday hourly traffic count data for 

2007 on John Renshaw Drive has been adopted from historical road traffic count surveys. 

Table 4-3 details the adopted average hourly day time and night time traffic volumes and 

predicted existing road traffic noise level at nearest receivers 30 metres from John Renshaw 

Drive. 

Table 4-3 Existing worst case hourly road traffic flows 
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Location 
Total vehicles (% heavy 

vehicles) 
Predicted LAeq, 1hr noise level at 

30m 

Average day time hourly flows (7am – 10pm) 

John Renshaw Drive 339 (10%) 64 

Average night time hourly flows (10pm – 7am) 

John Renshaw Drive 81 (10%) 57 

  Note: traffic survey data adopted from the HEA traffic database 

     all noise levels in dB(A) to nearest 1 dB(A) 

   LAeq Equivalent continuous (energy average) A-weighted sound pressure level. It is defined as the steady sound 

level that contains the same amount of acoustic energy as the corresponding time-varying sound. 

Existing road worst case traffic noise impacts at nearest receivers of 65 dB(A) LAeq, 1hr day 

time and 57 dB(A) LAeq, 1hr night time have been predicted. The existing road traffic noise 

levels are above the adopted 60 dB(A) LAeq, 1hr day time and 55 dB(A) LAeq, 1hr night time 

noise goals. 

4.5.3 Construction road traffic noise impact 

Whilst compliance with the day time and night time noise goals is the desired objective it is 

considered beyond the remit of this project to address total road traffic on the public 

highways. 

Potential construction noise impact from the main carriageway works should not lead to an 

increase of existing road traffic noise by more than 2 dB(A). Construction road traffic noise 

objectives of 66 dB(A) LAeq, 1hr day time and 59 dB(A) LAeq, 1hr night time have been adopted. 

For the assessment of peak hourly construction road traffic impacts, 20 light vehicles and 30 

heavy vehicles have been adopted representative of potential worst case hourly traffic 

movements. Predicted construction noise impacts are detailed in Table 4-4. 

Table 4-4 Predicted construction road traffic noise impacts 

Location 
Total road traffic; existing and 

construction (% heavy vehicles) 
Predicted LAeq, 1hr noise level 

at 30m 

John Renshaw Drive 
Day time 389 (20%) 64 

Night time 131 (40%) 61 

Note: all noise levels to nearest dB(A) 

 LAeq Equivalent continuous (energy average) A-weighted sound pressure level. It is defined as the steady sound level that 

contains the same amount of acoustic energy as the corresponding time-varying sound. 

The predicted worst case day time road traffic noise impact of 64 dB(A) LAeq, 1hr is compliant 

with the adopted ECRTN road traffic 66 dB(A) LAeq, 1hr day time noise goal at nearest 

occupied residences.  

Based on anticipated daily road traffic volumes construction traffic is not expected to 

adversely influence existing day time road traffic noise levels at local collector roads. 

Where worst case construction traffic movements occur during the sensitive night time 

period, potential construction noise impacts of 61 dB(A) LAeq, 1hr are potentially 2 dB(A) in 

exceedance of the 59 dB(A) LAeq, 1hr night time construction traffic noise goal. 

Compliance with the adopted night time road traffic noise goal is predicted to be achieved 

where worst case hourly construction traffic movements are within of 20 vehicles and 15 

heavy vehicles. 
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4.6 Construction vibration impact assessment 

Table 4-5 details typical source vibration levels (PPV mm/s) for dominant vibration 

generating drum roller in operation during enabling works at a range of separation distances. 

Potential received vibration levels are specific to the receiver location, the intervening soil 

and rock strata, dominant frequencies of vibration and the receiver structure. The typical 

source vibration levels have been applied for an indicative assessment of likely vibration 

impacts. 

Table 4-5 Typical vibration levels from construction plant 

Plant 
PPV vibration level (mm/s) at distance from plant 

10m 20m 30m 

Drum roller (High)
1
 2-2.4 0.4-1.2 0.2-0.8 

Note: all vibration levels as PPV to nearest 0.5 mm/s 

1 Coopernook to Herons Creek Construction noise impact statement C: Main carriageway works (Wilkinson 
Murray, 2007) 

Based on the typical vibration levels within 30 metres of construction plant, potential vibration 

impacts at nearest receivers located 800 – 2000 metres from the construction works are 

expected to be compliant with adopted day time and night time perceptible (disturbance) and 

structural goals. 

Potential operational vibration levels would only be perceptible within the boundary of all 

batching sites, pre-cast yard, site offices, compounds and stockpiles. No annoyance or 

structural issues would be expected at nearest sensitive receivers and structures. 

4.7 Construction road traffic vibration 

An assessment of potential vibration from heavy vehicle pass by events has been 

undertaken for nearest residences located 10 metres from local collector roads. 

Typical heavy vehicle (49 tonne loaded) pass by vibration acceleration levels at 2 metres 

from road side of 0.3 – 0.33 m/s at 90 km/h and 0.12-0.14 m/s at 50 km/h have been 

adopted from the Quantification of noise and vibration effects arising from higher mass limits 

for heavy vehicles (OPUS International Consultants Ltd, 2008 for New Zealand, Ministry of 

Transport). 

For a 100 km/h speed limit on local collector roads, potential vibration impacts at nearest 

receivers located 30 metres from the nearside carriageway are expected to be compliant 

with adopted 0.2-0.4 vibration dose values for potential disturbance.  

No structural vibration impacts would be expected where received vibration levels are within 

the adopted perceptible vibration goals. 
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5. Out of hours works for mine void 
treatment 

This section provides an assessment of potential airborne noise impacts for the mine void 

treatment works and grout plant operations required to be undertaken outside of the 

standard construction hours. 

For the purpose of assessment it has been assumed all commercial and industrial premises 

at Cameron Park adjacent to F3 grout batching plant would not be occupied or in operation 

outside of the standard day time construction hours. 

5.1 Mine void treatment works and grout plant operations 

Mine void treatment is required at Viaduc1, Viaduct 2, Viaduct 3 and the East and West of 

the F3 Interchange. To supply grout for the mine void treatment, grout batching plants will be 

in operation at Viaduct 2 (refer to Section 2.2) and at the F3 Interchange. 

All construction work locations and nearest residential receivers adopted for the assessment 

of worse case noise impacts are identified in Figure 5-1. 

Noise generating construction plant and machinery required for all construction works are 

detailed in Table 5-1, To provide a detailed assessment of noise impacts the adopted source 

SWL’s have been derived from measurement construction noise levels from current mine 

void and grout plant works during standard construction hours. 

Table 5-2 details the proposed construction program and identifies where simultaneous 

(cumulative) construction works may be required. 

Table 5-1 Typical vibration levels from construction plant 

Plant Sound Power Level, dB(A) 

Mine void infill treatment works 

Drill rig (x4) 111 

Compressor (x3) 100 

Franna Crane 94 

Light vehicles (x3) 90 

Agitator ( x5) 110 

Schwing pump 100 

Mine void barrier treatment works 

Drill rig (x4) 111 

Compressor (x2) 100 

Excavator 86 

Franna crane 94 

Light vehicles (x3) 90 

Agitator (x5) 110 

Schwing pump 100 
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Plant Sound Power Level, dB(A) 

Grout batching plant 

Grout plant mixing grout 107 

Grout plant pumping grout 117 

Grout plant alarm event* 121 

Note All noise levels in decibels to nearest 1 dB 

     * 30 sec event SWL of 135 dB(A) LAeq corrected for 15mins 
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Table 5-2 Proposed out of hours construction works program 

 

 

 

 

 

 

 

 

 

 

 Location 
2011 2012 

May Jun Jul Aug Sept Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct 

Viaduct 3                                     

F3 East                                      

Viaduct 2                                      

Viaduct 1                                     

F3 West                                      

 F3 batch plant                                     

 V2 batch plant                                     
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Figure 5-1 Out of hours mine void treatment and batching plant works and nearest residential receivers 
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5.2 Construction noise management levels 

Referencing the construction noise criteria from Section 3 of this CNVIS and the CNVMSP; 

noise impacts from mine void treatment works and grout batching plant operations have 

been assessed to a 42 dB(A) LAeq,15min noise management level applied at the external 

façade of residential receivers in Seahampton, West Wallsend and Cameron Park. 

The adopted noise management level is consistent with the criteria and guidance provided in 

the ICNG and INP for the assessment of noise impacts from short term mine void treatment 

and continuous grout batching plant works. 

5.3 Construction noise assessment model 

To provide detailed assessment of potential noise impacts from the establishment of the 

mine void treatment works and grout batching plants, a noise propagation model has been 

established utilising the SoundPLAN (Version 7.0) noise modelling software. 

A 3-dimensional model for the F3 west establishment works and mine void treatment works 

and surrounding environment has been developed adopting the following: 

• Digitised 2 metre height contour for the study area terrain 

• Ground coverage has been assumed to be non reflective with vegetation areas 
modelled with a 1.0 absorption co-efficient 

• Construction plant and equipment plant modelled as point noise sources at 1.5 to 5 
metres above ground level. 

• Construction plant and equipment have been modelled to operate simultaneously as a 
worst case scenario. 

• All receivers modelled at 1.5 metres above the ground, representative of single storey 
residences. 

• All source SWL’s for establishment works plant and equipment as detailed in Table 5-1 

• CONCAWE industrial standard calculation algorithms adopted: 

� neutral meteorological conditions; 0 m/s wind speed and Pasquill–Gifford D class 

stability modelled 

� separate adverse meteorological conditions; Pasquill-Gifford G Class stability for 

temperature inversion gradients 

5.4 Construction noise impact assessment 

Predicted noise impacts at nearest residential receivers are detailed below, noise impacts 

have been presented for individual construction works and grout batching plant operations. 

All predicted noise impacts are indicative of the adopted source SWL’s, separation distance 

between receivers and construction works and the influence of the intervening topography. 

Predicted exceedance of the adopted 42 dB(A) LAeq,15min night time noise management level 

have been shown as shaded in the tables of results. 
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5.4.1 Construction noise from mine void treatment 

Table 5-3 details the predicted noise impacts at nearest residential receivers for mine void 

treatment works for neutral meteorological conditions. 

Table 5-3 Predicted mine void treatment construction noise impacts 

Rec 

Predicted noise impacts, dB(A) LAeq,15min 

Viaduct 1 Viaduct 2 Viaduct 3 F3 East F3 West 

Infill Barrier Infill Barrier Infill Barrier Infill Barrier Infill Barrier 

R1 22 25 <10 10 <10 <10 15 19 22 23 

R2 23 26 16 16 <10 <10 26 32 31 33 

R3 22 26 10 12 <10 <10 21 28 22 23 

R4 16 20 <10 <10 <10 <10 22 29 18 19 

R5 16 20 <10 <10 <10 <10 17 22 17 18 

R6 23 26 16 17 <10 <10 24 28 30 31 

R7 21 25 16 19 <10 <10 29 35 27 27 

R8 34 37 22 23 <10 <10 32 37 45 45 

R9 34 37 20 22 <10 <10 29 35 41 42 

R10 32 35 24 24 <10 <10 34 39 46 47 

R11 33 36 24 25 <10 <10 34 39 47 47 

R12 34 37 25 25 <10 <10 35 40 46 47 

R13 22 26 24 25 15 29 13 17 <10 10 

R14 35 37 20 22 <10 <10 29 34 40 41 

Note All noise levels in decibels to nearest 1 dB(A) 

LAeq Equivalent continuous (energy average) A-weighted sound pressure level. It is defined as the steady sound level that 
contains the same amount of acoustic energy as the corresponding time-varying sound. 

Predicted noise impacts for infill and barrier mine void treatment grouting works are 

compliant with the 42 dB(A) LAeq,15min noise management level at all residential receivers 

during works at Viaduct 1, Viaduct 2, Viaduct 3 and F3 East. 

Predicted noise impacts of up to 47 dB(A) LAeq,15min at nearest residential receivers in 

Seahampton may trigger the noise management level during F3 West mine void treatment 

grouting works. 

Predicted noise impacts for barrier mine void treatment grouting works are up to 7 dB(A) 

greater than noise impacts for infill mine void treatment grouting. 

5.4.2 Construction noise from grout plant operation 

Table 5-4 details the predicted noise impacts at nearest residential receivers for grout 

batching plant operations for neutral meteorological conditions. 
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Grout batching plant operations at the Viaduct 2 and F3 sites are compliant with the adopted 

42 dB(A) LAeq,15min noise management level at all residential receivers. 

Table 5-4 Predicted grout batching plant operation noise impacts 

Receiver 
Predicted noise impacts, dB(A) LAeq,15min 

Viaduct 2 plant F3 plant 

R1 18 14 

R2 19 21 

R3 19 22 

R4 15 31 

R5 15 21 

R6 19 26 

R7 <10 38 

R8 17 33 

R9 22 31 

R10 26 36 

R11 26 36 

R12 27 36 

R13 22 <10 

R14 13 30 

Note All noise levels in decibels to nearest 1 dB(A) 

LAeq Equivalent continuous (energy average) A-weighted sound pressure level. It is defined as the steady sound level that 
contains the same amount of acoustic energy as the corresponding time-varying sound. 

5.4.3 Cumulative noise impacts 

 Based on the proposed program provided in Table 5-2, potential worse case cumulative 

noise impacts have been assessed for infill grouting works at F3 West and barrier grouting 

works at all other locations where works are undertaken simultaneously with grout batch 

plant operations.  

No barrier grouting works at the F3 West site will occur simultaneously with other mine void 

treatments or grout batching operations outside of the standard construction hours. 

Predicted cumulative noise impacts during neutral conditions are detailed in Table 5-5. 
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Table 5-5 Predicted cumulative noise impacts at nearest receivers 

Receiver 
Predicted noise impacts, dB(A) LAeq,15min 

Apr-Jul Aug-Oct Nov-Jan Feb Mar-Sep 

R1 23 27 27 29 25 

R2 33 33 33 35 33 

R3 29 31 31 31 26 

R4 33 33 33 36 31 

R5 25 26 26 28 23 

R6 31 32 32 34 32 

R7 40 40 40 42 38 

R8 39 41 41 43 45 

R9 37 40 40 42 42 

R10 41 42 42 44 46 

R11 41 42 42 44 46 

R12 42 43 43 45 46 

R13 31 30 28 30 22 

R14 36 39 39 41 41 

Note All noise levels in decibels to nearest 1 dB(A) 

LAeq Equivalent continuous (energy average) A-weighted sound pressure level. It is defined as the steady sound level that 
contains the same amount of acoustic energy as the corresponding time-varying sound. 

Predicted cumulative noise impacts potentially trigger the noise management level at nearest 

receivers R8, R10, R11 and R12 in Seahampton. The predicted noise levels are indicative of 

the dominant influence of mine void treatment works at F3 East, F3 West and Viaduct 1, 

consistent with the noise impacts detailed in Table 5-3. 

When managing cumulative noise impacts, noise mitigation and control is to be investigated 

for mine void treatment construction plant and processes. 

Noise impacts at all other residential receivers are predicted to achieve the noise 

management level during cumulative works. 

5.5 Noise enhancing meteorological conditions 

Temperature gradient inversion conditions can occur in the Hunter Valley region during the 

night time and early morning periods. THE NSW INP recommends potential noise enhancing 

conditions are to be considered when determining the requirement for noise management 

measures from continuous noise generating activity at the grout batching plants. 

The noise prediction model has been applied to determine temperature inversion condition 

may increase received noise levels at nearest residential receivers by up to 6 dB(A). 
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Referencing predicted noise impacts during neutral conditions in Table 5-4, grout batching 

plant noise impacts of up to 42 dB(A) LAeq,15min during temperature inversions would be 

compliant with the noise management level at all receivers. 

Cumulative noise impacts may be increased by up to 2 dB(A) LAeq at nearest receivers, and 

may result in an additional receiver (R9 in Seahampton) triggering the noise management 

level by 2 dB(A) during February and March 2012 cumulative works. 

5.6 Assessment of potential audible works 

Condition 3.2 part(i) of the current EPL permits construction works outside of standard 

construction hours where works do not cause noise emissions to be audible at any 

residential property. 

Whilst audibility of a noise source is subjective and varies for individuals, typical human 

hearing threshold cannot readily identify a noise event ≥10 dB(A) below the background 

noise level. 

Adopting a sensitive background noise level of 37 dB(A) LA90 in Seahampton a noise 

objective of 27 dB(A) LAeq (background less 10 dB(A)) has been adopted to assess where 

construction works may be audible at nearest receivers. 

The assessment has assumed no annoying tonal, low frequency or impulsive noise 

characteristics from construction works are received at nearest receivers. Annoying 

characteristics can increase awareness of noise levels and perception of noise impacts. 

It should be noted that where works are audible at the external façade of a property, noise 

levels can be inaudible within the habitable rooms of the property and not impact on acoustic 

amenity of occupants. The application of condition 3.2 part (i) is recommended to be 

considered only where works are demonstrated to be inaudible within the noise environment 

of nearest receivers and affect amenity of the property.  

Notwithstanding the interpretation of condition 3.2, Table 5-6 details receivers where external 

noise levels are predicted to exceed 27 dB(A) LAeq and may be audible outside of standard 

construction hours. 

Table 5-6 Potential audible construction works at nearest receivers 

Construction works Receivers where noise levels >27 dB(A) LAeq,15min 

Viaduct 1 mine void treatment 
Nearest Seahampton receivers on Fifth Street, Fourth Street and 
George Booth Drive 

Viaduct 3 mine void treatment Nearest receiver on George Booth Drive 

F3 East mine void treatment 
Nearest receivers in West Wallsend, Cameron Park and 
Seahampton  

F3 West mine void treatment 
Nearest receivers in West Wallsend, Cameron Park and 
Seahampton 

F3 grout batching plant Nearest receivers in Cameron Park and Seahampton 
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5.7 Commentary of standard construction hours 

Further to the CNVMSP, works for concrete batching, grout batching and site compound 

activity during standard construction hours have been approved as part of the following 

consistency review submissions to OEH and NSW Department of Planning: 

• Mine Void Grouting Works at Viaduct 3 Consistency Review Report, Document no. HEA-

EA-SLA-ENV-008-00-00, September 2010. 

• Mine Void Grouting Works and Batching Plant at F3 Interchange Consistency Review 

Report, Document no. HEA-EA-F3I-ENV-003-00-00, December 2010. 

• Mine Void Grouting Works at Viaduct 2 Consistency Review Report, Document no. HEA-

EA-SLA-ENV-011-00-00, February 2011. 

• Mine Void Grouting Works at Viaduct 1 Consistency Review Report, Document no. HEA-

EA-SLA-ENV-012-00-00, March 2011. 

• Mine Void Grouting Works at F3 Interchange West Consistency Review Report, 

Document no. HEA-EA-F3I-ENV-005-00-00, May 2011 (approval pending). 

Predicted noise impacts for standard construction hours in Section 4 do not include F3 grout 

batching plant operations. Referencing predicted worse case noise impacts from Table 5-3 

of up to 47 dB(A) LAeq,15min at Seahampton (R8 to R12, R14) and 33 dB(A) LAeq,15min at West 

Wallsend (R1, R2 and R3) compliance is achieved with the day time noise management 

levels of 47 dB(A) LAeq,15min in Seahampton and 38 dB(A) LAeq,15min in West Wallsend. 
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6. Construction noise and vibration 
management and mitigation measures 

All construction works for the concrete batching plant and site offices/ equipment compound 

enabling and production phases shall be undertaken adopting the noise and vibration 

management and mitigation measures detailed in the Project CNVMSP.  

The CNVMSP has been prepared in accordance with the Project CoA and EPL to minimise 

and reduction potential noise and vibration impacts and limit potential disturbance during the 

construction program at nearest communities and receivers. 
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Glossary  

A-weighted sound pressure 

The human ear is not equally sensitive to sound at different 

frequencies. People are more sensitive to sound in the range 

of 1 to 4 kHz (1000 – 4000 vibrations per second) and less 

sensitive to lower and higher frequency sound. During noise 

measurement an electronic “A-weighting” frequency filter is 

applied to the measured sound level dB(A) to account for 

these sensitivities. Other frequency weightings (B, C and D) 

are less commonly used. Sound measured without a filter is 

denoted as linear weighted dB(linear). 

Ambient noise 

The total noise in a given situation, inclusive of all noise 

source contributions in the near and far field. 

Community annoyance 

Includes noise annoyance due to: 

- character of the noise (e.g. sound pressure level, 

tonality, impulsiveness, low-frequency content) 

- character of the environment (e.g. very quite 

suburban, suburban, urban, near industry) 

- miscellaneous circumstances (e.g. noise avoidance 

possibilities, cognitive noise, unpleasant associations) 

- human activity being interrupted (e.g. sleep, 

communicating, reading, working, listening to radio / 

TV, recreation). 

Compliance 

The process of checking that source noise levels meet with 

the noise limits in a statutory context. 

Cumulative noise level 

The total level of noise from all sources. 

EPA Licence 

Environment Protection Authority Licence. 

Extraneous noise 

Noise resulting from activities that are not typical to the area. 

Atypical 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. 

Feasible and reasonable measures 

Feasibility relates to engineering considerations and what is 

practical to build; reasonableness relates to the application 

of judgement in arriving at a decision, taking into account the 

following factors: 

- noise mitigation benefits (amount of noise reduction 

provided, number of people protected) 

- cost of mitigation (cost of mitigation versus benefit 

provided) 

- community views (aesthetic impacts and community 

wishes) 

- noise levels for affected land uses (existing and future 

levels, and changes in noise levels). 

 

 

 

Impulsiveness 

Impulsive noise is noise with a high peak of short duration or 

a sequence of these peaks. Impulsive noise is also 

considered annoying. 

ICNG 

NSW DECCW Interim Construction Noise Guidelines 

Low frequency 

Noise containing major components in the low-frequency 

range (20 to 250 Hz) of the frequency spectrum. 

Noise criteria 

The general set of non-mandatory noise levels for protecting 

against intrusive noise (for example, background noise plus 

5 dB) and loss of amenity (e.g. noise levels for various land 

use). 

Noise Level (goal) 

A noise level that should be adopted for planning purposes 

as the highest acceptable noise level for the specific area, 

land use and time of day. 

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. 

Non-compliance 

A development typically 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. 

NSW OEH 

New South Wales Office of Environment and Heritage. 

Performance-based goals 

Goals specified in terms of the outcomes/ performance to be 

achieved, but not in terms of the means of achieving them. 

Rating background level 

The rating background level is the overall single figure 

background level representing each day, evening and night 

time period. The rating background level is the median LA90 

noise level measured over all day, evening and night time 

monitoring periods. 

Receiver 

The noise-sensitive land use at which noise from a 

development can be heard. 

RTA 

NSW Roads and Traffic Authority. 

Sleep disturbance 

Awakenings and disturbance of sleep stages  

 

Sound & decibels (dB) 
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Sound (or noise) is caused by minute changes in 

atmospheric pressure that are detected by the human ear. 

The ratio between the quietest noise audible and that which 

would cause permanent hearing damage is a million times 

the change in sound pressure.  

To simplify this range the sound pressures are 

logarithmically converted to decibels from a reference level 

of 2 x 10
-5
 Pa. 

The picture below indicates typical noise levels from 

common noise sources 

 

dB is the abbreviation for decibel — a unit of sound 

measurement. It is equivalent to 10 times the logarithm (to 

base 10) of the ratio of a given sound pressure to a 

reference pressure. 

Sound power level (SWL) 

The sound power level of a noise source is the sound energy 

emitted by the source. Notated as SWL, sound power levels 

are typically presented in dB(A). 

Sound pressure level (SPL) 

The level of noise, usually expressed as SPL in dB(A), as 

measured by a standard sound level meter with a pressure 

microphone. The sound pressure level in dB(A) gives a close 

indication of the subjective loudness of the noise. 

Statistical noise levels 

Noise levels varying over time (e.g. community noise, traffic 

noise, construction noise) are described in terms of the 

statistical exceedance level. 

A hypothetical example of A weighted noise levels over a 15 

minute measurement period is indicated in the following 

figure: 

 

Key descriptors: 

LAMax Maximum recorded noise level. 

LA1 The noise level exceeded for 1% of the 15 minute 

interval. 

LA10 Noise level present for 10% of the 15 minute 

interval. Commonly referred to the average 

maximum noise level. 

LAeq Equivalent continuous (energy average) A-

weighted sound pressure level. It is defined as the 

steady sound level that contains the same amount 

of acoustic energy as the corresponding time-

varying sound. 

LA90 Noise level present for 90% of time (background 

level). The average minimum background sound 

level (in the absence of the source under 

consideration). 

Steady state noise level 

The steady state noise level is the operator observed 

baseline noise level where sources influencing the statistical 

results are determined. 

Threshold 

The lowest sound pressure level that produces a detectable 

response (in an instrument/person). 

Tonality 

Tonal noise contains one or more prominent tones (and 

characterised by a distinct frequency components) and is 

considered more annoying. A 5 dB(A) penalty is typically 

applied to noise sources with tonal characteristics
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1. Introduction 

This Construction Nose and Vibration Impact Statement (CNVIS) has been prepared by the 

Hunter Expressway Alliance (Alliance) for the bridge and intersection construction works 

proposed for the Hunter Expressway between the intersection with the F3 Freeway and Kurri 

Kurri.  

The bridge and intersection works include: 

� Piling for bridge structures and foundations 

� Structural work for bridge and intersection infrastructure 

� Paving works for the sub base and road base  

Construction site preparation and earthworks at the bridge and intersection locations have 

been included in the CNVIS D: Main Carriageway works. 

1.1 Project construction requirements  

This CNVIS has been prepared as part of the Construction Noise and Vibration Management 

Sub Plan (CNVMSP) required in accordance with Condition of Approval (CoA) 71. 

CoA relevant to this CNVIS are detailed below and have been adopted in full for the 

assessment of potential noise and vibration impacts. 

1.1.1 Hours of Operation 

In accordance with CoA 73 construction activities associated with the project shall only be 

undertaken during the following hours: 

a) 7am to 6pm, Mondays to Fridays, inclusive; 

b) 8am to 1pm on Saturdays; and 

c) At no time on Sundays or public holidays 

Activities resulting in impulsive or tonal noise emission (such as rock breaking, rock 

hammering, sheet piling, pile driving) shall be limited to 8am to 12pm, Monday to Saturday 

and 2pm to 5pm Monday to Friday. Such activity shall not be undertaken for more than 3 

consecutive hours and minimum one-hour respite periods provided. 

Construction works outside of the standard day time construction hours would be undertaken 

in accordance with CoA 74 where works are permitted: 

• any works which do not cause audible construction noise at any sensitive receiver; or 

• the delivery of materials which is required outside these hours as requested by police or 

other authorities for safety reasons; or 

• where it is required in an emergency works to avoid loss of life, property and/or prevent 

environmental harm; or 
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• any other work as agreed by the OEH in the conditions of an EPL for the project 

All construction works would adopt relevant noise and vibration management and mitigation 

measures detailed in the Project CNVMSP to minimise potential impacts at nearest 

receivers. 

 

 

 



 Hunter Expressway Construction noise and vibration impact statement C – Main bridge structures and Intersections 
 

  Page 16 
 

2. Bridge and intersection construction 
works 

2.1 Bridge and intersection locations 

Bridge crossings are located at the following chainage along the proposed route:  

� BW 01-04: Chainage 0m, on the intersection of the Sydney Newcastle Freeway and 

Newcastle Link Road 

� BW 05: Chainage 200m 

� BW 06-07 a&b: Chainage 300m  

� BW 08: Chainage 1400m 

� BW 09: Chainage 1600m 

� BW 10: Chainage 2200m 

� BW 11: Chainage 2600m 

� BW 12: Chainage 4400m 

� BW 13: Chainage 5600m 

� BW 14: Chainage 9900m 

� BW 15-16 a&b: Chainage 10120m near Buchanan Road 

� BW 17: Chainage 10340-10500m 

� BW 18-19: Chainage 10100m  

� BW 20: Chainage 11300m 

� BW 21: Chainage 11500m, Averys Lane 

� BW 23: Chainage 11500m, Averys Lane 

Intersections at F3 Freeway interchange are proposed at the following chainage locations 

along the route: 

� Chainage 0m: Sydney Newcastle Freeway and Newcastle Link Road intersection 

� Chainage 7900m: truck stops and lane merging  

� Chainage 10100m: John Renshaw and Buchanan Road 

� Chainage 11500m: access road (off proposed freeway) 

Figure 2-1 and Figure 2-2 detail the location of the proposed bridges and intersections on the 

Hunter Expressway route included in this construction noise and vibration assessment. 
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2.2 Nearest potentially affect receivers 

Nearest residential and noise and vibration sensitive receivers to the bridge and intersection 

locations located within the adjacent communities of Seahampton, Buchanan, Stanford 

Merthyr, Kurri Kurri and Heddon Greta are presented in Table 2-1. 

Table 2-1 General Location of Nearest Residential Noise Receivers 

Residential noise receivers Separation distance to works (m) 

Seahampton (Sixth Street, Fourth Street) 580 - 1000 

West Wallsend (Carrington Street) 1500 

Buchanan (refer to Table 2-2) 60 - 500 

Kurri Kurri (Heddon Street, Lang Street) 1000 - 2000 

Heddon Greta (Clift Street, Adams Street) 1200 - 1500 

Stanford Merthyr (Maitland Street, Minmi Street) 800 - 1100 

Detailed in Table 2-2, specific noise sensitive receivers at Buchanan have been identified by 

the NSW RTA as determined during the Project Approval phase. 

Table 2-2 Noise Sensitive Residential Receivers 

Buchanan Residential noise receivers Separation distance to works (m) 

242 Averys Lane 500 

244 Averys Lane 450 

259 Averys Lane 450 

294 Averys Lane 400 

301 Averys Lane 200 

306 Averys Lane 200 

311 Averys Lane 100 

860 Buchanan Road 60 

1575 George Booth Drive 100 

348 John Renshaw Drive 80 

No noise sensitive receivers (education institutions, hospitals, places of worship) have been 

identified within 2 kilometres of the proposed construction works.  

Potential construction noise and vibration levels are expected to be within adopted noise and 

vibration objectives (Section 3 of this CNVIS) at receivers located greater than 2 kilometres 

from the construction work locations. 

Potential vibration sensitive structures, detailed in Table 2-3, have been identified adjacent to 

the alignment informed from the Historic Heritage Sub Plan. 

  



 Hunter Expressway Construction noise and vibration impact statement C – Main bridge structures and Intersections 
 

  Page 18 
 

Table 2-3 General Location of Vibration Sensitive Receivers 

Location Approximate chainage location 

  

Richmond Vale Railway Tunnels 1 and 2 (heritage site) 3500 and 3900 

Weir 1 at Minmi Creek (heritage site) 235:415 

Weir 2 at Minmi Creek (heritage site) 235:415 

Minmi Creek Stone Arrangement (heritage site) 235:415 

Jewboy Bushranger Cave (heritage site) 2895 

Burrenjim Dam (heritage site) 3070:3595 

Wallis Creek  10150:11750 
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Figure 2-1 Proposed bridge and intersection locations 
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Figure 2-2: Proposed bridge and intersection locations   
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2.3 Construction Phases 

Piling works for bridges and intersections 

The construction of bridge and intersection foundations will require the installation of 

reinforced piles. Piling works are expected to require both impact and driven piling 

techniques dependent upon piling depth and underlying strata. 

Structural work for bridge and intersection infrastructure 

The bridge and intersection structures will be constructed in-situ and through the installation 

of prefabricated formwork and concrete sections. The construction works will also include 

preparation of the intersection roundabouts, junctions and traffic systems. 

Paving 

The paving works include the delivery of concrete from the on-site batching plant, laying and 

setting of the concrete pavement and asphalting of the road surface. Paving works are 

expected to require construction activity outside of standard day time construction hours due 

to required specific concrete paving conditions. This phase could be up to 2 weeks at any 

site approximately 500 metres in length, including several nights of concrete cutting. 

2.4 Proposed works outside of standard construction hours 

The Alliance is seeking approval, via the CNVMSP, to allow works outside recommended 

standards hours. It is expected essential construction works would be required outside of 

standard hours, at locations adjacent to residential receivers to achieve product quality, 

manage on site health and safety and minimise impacts on the community. 

Currently the Alliance envisages the following construction activities may be required outside 

of the approved hours: 

� Concrete paving: construction works must be undertaken within a limited range of 

temperature conditions and when it is not raining to ensure require partial set quality to 

allow saw cutting. Out of hours works are likely to complete concreting works during 

required conditions 

� Asphalting of newly constructed road will generally be scheduled to be undertaken 

during approved construction hours. However, in order for traffic switches to occur from 

existing roadway to new roadway (Buchanan and F3 Interchange to existing roadway), 

the junction between the two road sections generally need to be asphalted during night-

time.  

During the night time period there would be less traffic volume on the exiting road and 

therefore less chance of delays and safety concerns. The set up of traffic control, 

signage and line marking will also be required during the night time to allow these 

operations and the eventual planned traffic switch to progress. 

� Saw cutting of the concrete pavements is required to be undertaken outside of the 

approved standard construction hours due to engineering requirements: 

� for multilane paving, longitudinal and transverse saw-cuts are an integral part of 

the concrete pavement design 
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� the pavement must reach a partial set prior to saw-cutting being undertaken. If it 

is left for longer than 6-8hrs it will crack in unplanned locations and would then 

require removal and therefore subsequent replacement 

� during summer, assuming paving commenced at 7:00am and concluded at 

5:30pm, saw-cutting would commence around 2pm - 3pm and would continue 

through to approx. 3am – 4pm the following morning 

� during winter, cutting may not commence until 5pm - 6pm and would continue 

sometimes until 8am - 9am the following day 

� saw cutting during the day is not an option as it would mean undertaking paving 

works at night 

� saw cutting at night is general practice on all concrete highway projects and is not 

unique to this one 

� Delivery of materials for grouting operations: due to limitations for on-site storage of 

material, grouting works associated with mine void stabilisation will require the delivery 

of fly ash and grouting material by road outside of the standard construction hours.  

Noise management measures will be applied to this activity to minimise requirement for 

heavy vehicle operations during the sensitive night time period, including: 

� utilising all available on-site storage of materials 

� heavy vehicle operations would be, where feasible, scheduled during the less 

sensitive  day time and evening periods 

� adopt haulage routes to minimise requirement for operations adjacent to 

residential communities 
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3. Construction noise & vibration objectives 

The construction noise and vibration objectives have been established in accordance with 

the Interim Construction Noise Guideline (DECCW ICNG, 2009) and referenced from the 

project CNVMSP. 

Site specific noise objectives have adopted rating background noise levels measured in the 

study area in 2009 (Construction Works and Blasting Assessment Hunter Expressway F3 

Freeway to Branxton Atkins Acoustics, 2009). 

3.1 Adopted construction noise objectives 

Table 3-1 details the adopted construction noise objectives for nearest residential receiver 

communities for the day, evening and night time periods. The construction noise objectives 

are conservative derived from the lowest measured RBL within the local noise environment. 

Table 3-1 Residential Receiver Adopted Noise Objectives 

Location 
RBL LA90 dB(A) Criteria LAeq, 15min dB(A) 

Day Evening Night Day Evening Night 

Kurri Kurri, Heddon Greta, 

Stanford Merthyr 
36 33 30 46 39 35 

Buchanan (John Renshaw Drive, 

George Booth Drive, Averys Lane) 
43 39 33 53 44 38 

Seahampton (Fifth Avenue) and 

West Wallsend 
38 39 37 48 44 42 

Note: Daytime (7.00am-6.00pm); Evening (6.00pm-10.00pm); Night time (10.00pm-7.00am) 

  RBL Rating Background Noise Level from Atkins Acoustics 2009 

Construction works should be managed to achieve a desired objective of noise goal 

compliance. Where predicted and/or measured received construction noise levels exceed 

the adopted noise goals the implementation of reasonable and feasible construction noise 

management and mitigation measures to minimise potential disturbance at nearest 

residences and communities is required. 

At all receivers a highly affected noise objective of 75 dB(A) LAeq, 15min shall apply. Where 

noise is above this level, the relevant authority (consent, deeming or regulatory) may require 

respite periods by restricting the hours that the very noisy activities can occur, taking into 

account the time identified by the community when they are less sensitive to noise and if the 

community is prepared to accept a longer period of construction in exchange for restriction 

on construction times 

Table 3-2 details identified adopted noise objectives to be applied at nearest commercial 

premises adopted from the ICNG. The noise objectives are applicable where the premises 

are in use. 
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Table 3-2 Commercial Receiver Construction Noise Guidelines 

Time of day Management level LAeq, 15min Application 

Recommended 

standard hours:  

Monday to Friday 7am 

– 6pm; 

Saturday 8am – 1pm; 

No works Sunday or 

Public Holiday 

Commercial premises 70 dB(A) 

Industrial premises 75 dB(A) 

Where the LAeq, 15min construction noise levels 

exceed the noise affected level the following 

measures apply: 

� All feasible and reasonable work practices 

applied to achieve the noise affected level 

� Potentially impacted occupants informed to the 

works to be carried out, expected noise levels 

and duration, and contact details 

Highly noise affected 75 dB(A) 

Where the highly noise affected noise level is 

exceeded the relevant authority may retract 

working hours of very noisy activities taking into 

account: 

� Times identified by the community when they 

are less sensitive to noise 

� If the community is prepared to accept a longer 

period of construction in exchange for 

restriction on construction times. 

In addition to the objectives in Table 3-1 and Table 3-2, where the construction activity is 

defined as tonal or impulsive in nature (as described in the ICNG), 5 dB(A) must be added to 

the measured construction noise level when comparing the measured noise with the adopted 

construction noise objectives. 

3.2 Sleep Disturbance 

The ICNG recommends that where construction works are planned to extend over two or 

more consecutive nights, the assessment should consider maximum noise levels and the 

extent and frequency of maximum noise level events exceeding the RBL. 

The ICNG adopts guidance from the EPA Environmental Criteria for Road Traffic Noise 

(ECRTN, 1999) for recommended night time noise goals to minimise potential impacts and 

preserve acoustic amenity within receivers: 

� Maximum internal noise levels below 50-55 dB(A) are unlikely to cause awakening 

reactions. 

� One or two events per night with maximum internal noise levels of 65-70 dB(A) are not 

likely to affect health and wellbeing. 

3.3 Construction road traffic 

Adopting guidance from the ECRTN road traffic on local collector road associated with the 

construction and operation phases should be managed to limit potential exceedance of 60 

dB(A) LAeq, 1hr day time and 55 dB(A) LAeq, 1hr night time residential noise goals at nearest 

receivers. 

Where the existing noise environment is in exceedance of the adopted day time and night 

time construction road traffic should not lead to an increase in existing noise levels of more 

than 2 dB(A). 
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3.4 Vibration Criteria 

Vibration during construction works is likely to be continuous an intermittent source and is 

associated with two main types of impact; disturbance at receivers and potential 

architectural/structural damage to buildings. Generally, if disturbance issues are controlled, 

there is limited potential for structural damage to buildings. 

3.4.1 Annoyance/human comfort 

The ICNG guidance adopts the Environmental Noise Management Assessing Vibration: 

a technical guideline (2006) for the assessment of perceptible vibration. For the assessment 

of potential vibration at nearest receivers day time vibration dose value (VDV) goals in 

Table 3-3 have been adopted. 

Table 3-3 Recommended intermittent vibration disturbance construction goals 

Location 
Day time 7 am – 10 pm Night time 10 pm – 7 am 

Preferred Maximum Preferred Maximum 

Residences 0.2 0.4 0.13 0.26 

Commercial and education institutions 0.4 0.8 Not in use 

Note: all vibration levels as VDV in m/s
1.75

 

3.4.2 Structural damage 

Although not specified in the ICNG, German Standard DIN 4150: Part 3-1986 provides 

guidance on vibration velocity for evaluating potential structural damage at residential and 

commercial receiver external facades, dependent upon the dominant frequency of vibration. 

Table 3-4 details the adopted vibration velocity (mm/s) construction vibration structural 

damage objectives. 

Table 3-4 Adopted construction structural vibration objectives 

Residential / 
commercial receiver 

Vibration objective for dominant frequency of vibration (mm/s) 

< 10 Hz 10-50 Hz 50-100 Hz Uppermost storey floor 

External facade 5 5-15 15-20 15-20 

Note: vibration levels as vibration velocity in mm/s 

3.4.3 Vibration sensitive structures 

The report GT002 stability analysis of Richmond Vale Rail Tunnels 134 and 139 and 

Vibration Assessment for other Heritage Structures concludes frequency-dependent criteria 

are important for assessing the blast-induced vibration effects on buildings and other 

structures and is the recommended approach.  

As frequency of the ground vibration plays a large role in the response of any structure it is 

important to define not only a PPV value but a frequency range. AS2187.2-2006 Appendix J 

provides two other standards (British Standard BS 7385-2 and United States Bureau of 

Mines (USBM) RI 8507.) that base their PPV limits on frequency and indicates that these are 

suitable for Australian conditions. The frequency that construction equipment will impart on 

the structures at the Minmi Creek area will be greater than 15Hz and hence higher PPV 

limits are applicable based on the AS2187.2-2006 recommendation. Therefore based on this 
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and the low stress, displacement and acceleration estimates it is suggested that a PPV of 

5mm/s at a frequency greater than 15Hz is acceptable even for the sensitive Aboriginal sites. 

Individual structural surveys at the heritage sites and structures listed in Section 3 have been 

completed in the above report and table 5-6 outlines the adopted limits for the vibration 

sensitive heritage and Aboriginal heritage sites.  

Table 3-5 Adopted Vibration Objectives for Heritage sites/structures 

Location Vibration level mm/s 

Richmond Vale Railway Tunnels 134  5.3 

Richmond Vale Railway Tunnels 139 20  

Jewboy Bushranger Cave 20  

Burrenjim Dam 5.3 

Blue Gum Creek 5 and 38-04-0236 

Grinding Groove sites 
80 

Location Vibration level mm/s 

< 15Hz > 15hz 

Weir 1 at Minmi Creek 3 5 

Weir 2 at Minmi Creek  3 5 

Minmi Creek Stone Arrangement  3 5 

 

For Blue Gum Creek 5 and 38-04-0236 Grinding Groove  sites it was concluded in the 

Vibration Analysis for Grinding Grooves Cut 10 and Burrenjim Dam 2011 Report that The 

worst case stress, displacement and acceleration calculations indicated that a blast induced 

PPV of 325mm/s to be appropriate for the grinding grooves adjacent to cut 10. But when 

appropriate factors of safety are considered then this should be reduced to a PPV of 80mm/s 

(A safety Factor of 4). 
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4. Construction noise impact assessment 

A predictive assessment of potential noise impacts associated with the construction of the 

bridges and intersections has been undertaken. The predicted noise levels provide are 

indicative of worst case noise impacts with all plant and equipment operating simultaneously.  

A reduction in noise impacts would be expected where works are undertaken at greater 

distance from the nearest receivers, where fewer plant are in operation and concurrent 

operation of dominant plant is not required. 

At the time of assessment the full construction program had not been finalised; where 

necessary experience of construction practises and techniques has been applied. 

4.1 Construction plant source noise levels 

Table 4-1 details the proposed construction plant and source sound power levels (SWL) 

adopted in the predictive assessment. No piling or structural works are anticipated during the 

construction of intersections. 

Table 4-1 Construction plant source noise levels 

Phase of works Plant Sound Power Level dB(A) Quantity 

Saw cutting 

Saw cutter 108 3 

Compressor 98 1 

Truck 106 1 

Piling 

Bored Piling 112 2 

Sheet Piling 117 1 

Driven Piling 117-122 1 

Structural works 

50t crane 102 1 

Concrete pump 102 1 

Concrete agitator 106 1 

Paving 

Front end loader 108 2 

Grader 110 1 

Smooth drum roller 104 1 

Asphalt paving plant 114 1 

Concrete vibrator 103 1 

Concrete cutter/saw 109 3 

Truck 106 1 

Generator 88 1 

Compressor 98 1 

Compactor 110 1 

Jackhammer 113 1 
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4.2 Predictive assessment methodology 

At the time of assessment the full construction program had not been finalised. Where 

necessary experience of construction practises and standard construction techniques and 

plant have been applied to the assessed scenarios. 

Prediction of potential construction noise impacts has been undertaken assuming noise 

generating plant (Table 4-1) in continuous operation. The worst-case predictions are 

indicative of peak noise levels received during intensive periods of construction works. 

Given the nature of the local environment and distances between noise source and receiver, 

it has been determined that predictive noise impact assessment can be undertaken through 

the application of the following noise propagation relationship: 

8.)log(20 −−= distSWLsourcedSPLreceive  

Where; SPLreceived is the noise level from construction works likely to be experienced at 

the receiver, SWLsource is the source noise level and 8 dB is a constant, applied for 

hemispherical noise propagation and atmospheric attenuation. 

Predicted noise impacts have included a conservative 10 dB(A) reduction for potential 

attenuation by intervening terrain from the Sugarloaf range, rolling hills and non-reflective 

bushland ground surface. 

In accordance with the ICNG the predicted noise impacts for the pile driving and paving 

works have been subject to a +5 dB correction for potential disturbing tonal or impulsive 

characteristics. 

The predictions assume that noise mitigation procedures outlined in the CNVMP have been 

implemented, to include, and not limited to: 

� application of low noise plant 

� maximising separation distances between plant and nearest noise sensitive receivers 

� application of source noise controls, such as residential class mufflers 

� orientating static plant and equipment away from noise sensitive receivers 

4.3 Predicted bridge and intersection construction noise impacts 

Predicted worst case construction noise impacts during standard construction hours are 

detailed in Table 4-2. The range of predicted noise impacts are representative of noise 

impacts where construction works undertaken at the nearest location to indentified receivers 

detailed below. Noise impacts have been predicted for bridges and intersections located at: 

Seahampton     -800 m to 3200m 

West Wallsend     -800m to 800m 

Buchanan (RTA noise sensitive receivers)  8000m to 12900m 

Kurri Kurri, Heddon Greta and Stanford Merthyr 10000m to 12900m 
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Table 4-2 Predicted construction noise impacts at residential catchments 

Construction 
works 

Construction noise impact LAeq,15min dB(A) 

Seahampton 
West 

Wallsend 
Buchanan 

Kurri 
Kurri 

Heddon 
Greta 

Stanford 
Merthyr 

Piling 48 – 53 45 54 – 68 42 – 48 45 – 47 47 – 50 

Structural 
works 

31 – 36  27 36 – 51  25 – 31  27 – 29  30 – 35  

Paving 45 – 50 42 37 – 51 39 – 45 42 – 44 44 – 47 

Note: all noise levels to nearest 1 dB(A) 

LAeq Equivalent continuous (energy average) A-weighted sound pressure level. It is defined as the steady 
sound level that contains the same amount of acoustic energy as the corresponding time-varying sound. 

Seahampton – noise objective 48 dB(A) LAeq, 15min 

Predicted noise impacts of up to 53 dB(A) LAeq, 15min at nearest receivers during piling works 

potentially exceed the 48 dB(A) LAeq, 15min noise objective by 5 dB(A). During paving works 

predicted noise impacts of up to 50 dB(A) LAeq, 15min at nearest receivers are potentially 2 

dB(A) in exceedance of the noise objective. 

Structural works are predicted to be compliant with the noise objective. Noise objective 

compliance is predicted to be achieved at all residential receivers where works are 

undertaken approximately 2000 metres from nearest receivers. 

West Wallsend – noise objective 48 dB(A) LAeq, 15min 

All construction works for bridges and intersections are predicted to achieve compliance with 

the adopted 48 dB(A) LAeq, 15min noise objective at all receivers. 

Buchanan – noise objective 43 dB(A) LAeq, 15min 

Predicted construction noise impacts at nearest receivers of up to 68 dB(A) LAeq, 15min during 

piling works potentially exceed the 43 dB(A) LAeq, 15min noise objective by 25 dB(A). 

During structural works and paving works predicted noise impacts of up to 51 dB(A) LAeq, 15min 

potentially exceed the noise objective by 8 dB(A). 

Compliance with the noise objective is predicted to be achieved where piling works are 

undertaken approximately 2000 metres from nearest receivers. During structural and paving 

works noise objective compliance is predicted at approximately 1500 metres from nearest 

receivers. 

Kurri Kurri, Heddon Greta and Stanford Merthyr – noise objective 46 dB(A) LAeq, 15min 

Predicted noise impacts during piling works potentially exceed the 46 dB(A) LAeq, 15min noise 

objective by up to 2 dB(A) at Kurri Kurri, 1 dB(A) at Heddon Greta and 4 dB(A) at Stanford 

Merthyr. 

Structural works are predicted to achieve compliance with the adopted noise objective at all 

nearest receivers. 

Paving works are compliant with the noise objective at Kurri Kurri and Heddon Greta. A 

potential 1 dB(A) exceedance is predicted at Stanford Merthyr. Compliance with the noise 
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objective is predicted where construction works are undertaken approximately 1200 metres 

from nearest receivers. 

4.4 Outside of standard construction hour working 

Detailed in Section 2 construction works are anticipated to be required outside of the 

standard day time construction hours. Table 4-3 details predicted noise impacts for 

anticipated construction works for paving and saw cutting works required on the alignment. 

Associated concrete batching plant operations during these works have been considered in 

CNVIS B, road traffic noise impacts from grout vehicles have been assessed in Section 4.7. 

Table 4-3 Predicted construction noise impacts (outside standard hours) 

Construction 
works 

Construction noise impact LAeq,15min dB(A) 

Seahampton 
West 

Wallsend 
Buchanan 

Kurri 
Kurri 

Heddon 
Greta 

Stanford 
Merthyr 

Paving 40 – 45  38 46 – 60  34 – 42  34 – 39  40 – 45  

Asphalt 
surfacing 

42 – 46  38 47 – 62  36 – 42  38 – 40  41 – 43 

Saw cutting 33 – 38  31 43 – 53  27 – 35  32 – 37  33 – 38  

Note: all noise levels to nearest 1 dB(A) 

LAeq Equivalent continuous (energy average) A-weighted sound pressure level. It is defined as the steady 
sound level that contains the same amount of acoustic energy as the corresponding time-varying sound. 

Seahampton – noise objective 42 dB(A) LAeq, 15min night time 

Predicted construction noise impacts of up to 46 dB(A) LAeq, 15min at nearest receivers during 

outside of standard construction hours are potentially exceed the adopted sensitive night 

time 42 dB(A) LAeq, 15min by 4 dB(A). 

A potential 2 dB(A) exceedance of the evening 44 dB(A) LAeq, 15min noise objective is 

predicted. Compliance with the evening and night time noise objectives is predicted to be 

achieve where works are undertaken approximately 1000 metres from nearest receivers. 

West Wallsend – noise objective 42 dB(A) LAeq, 15min night time 

Predicted construction noise impacts of up to 38 dB(A) LAeq, 15min at nearest receivers are 

complaint with the adopted evening 44 dB(A) LAeq, 15min and 42 dB(A) LAeq, 15min noise 

objectives. 

Buchanan – noise objective 38 dB(A) LAeq, 15min night time 

Predicted noise impact of up to 62 dB(A) LAeq, 15min at nearest receivers are potentially 18 

dB(A) in exceedance of the 44 dB(A) LAeq, 15min evening noise objective and 24 dB(A) in 

exceedance of the night time noise objective. 

Evening and night time noise objective compliance is predicted where works are undertaken 

at least 1500 metres from nearest receivers. 
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Kurri Kurri, Heddon Greta and Stanford Merthyr – noise objective 35 dB(A) LAeq, 15min 

night time 

Predicted noise impacts of up to 42 dB(A) LAeq, 15min at nearest receivers in Kurri Kurri are 

potentially 7 dB(A) in exceedance of the 35 dB(A) LAeq, 15min night time noise objective and 3 

dB(A) in exceedance of the 39 dB(A) LAeq, 15min evening noise objective. 

Predicted noise impacts of up to 40 dB(A) LAeq, 15min at nearest receivers in Heddon Greta are 

potentially 5 dB(A) in exceedance of the night time noise objective and 1 dB(A) in 

exceedance of the evening noise objective. 

At nearest receivers in Stanford Merthyr predicted noise impacts of up to 45 dB(A) LAeq, 15min 

are potentially up to 10 dB(A) in exceedance and the night time noise objective and 6 dB(A) 

in exceedance of the evening noise objective. 

For Kurri Kurri, Heddon Greta and Stanford Merthyr compliance with the evening and night 

time noise objectives is predicted where construction works outside of standard construction 

hours are undertaken approximately 2000 metres from nearest receivers. 

4.4.1 Bridge and intersection locations feasible for outside of standard 
construction hours work 

Based on the predicted construction noise impacts in Table 4-3 the following bridges and 

intersections are considered feasible to be constructed outside of standard construction 

hours where predicted noise impacts, in accordance with CoA 74, do not exceed the 

adopted noise objective of RBL + 5 dB(A). 

Seahampton Buchanan Interchange and all bridges from BW 13 to BW 23 

West Wallsend all bridges and intersections 

Buchanan   F3 Freeway Interchange and all bridges from BW01 to BW13 

Kurri Kurri, Heddon Greta and Stanford Merthyr F3 Freeway Interchange and all bridges 

from BW01 to BW13 

4.5 Assessment of sleep disturbance potential 

Adopting worst case night time external construction noise impacts of 62 dB(A) LAeq, 15min at 

nearest residential receivers exceedance of the adopted 50-55 dB(A) LAMax sleep 

disturbance noise objective at nearest occupied residences is likely to occur 

Whilst sleep disturbance is a subjective response which varies for individuals, potential 

exists for outside of standard construction hours work to affect sleep disturbance at nearest 

residences in the Buchanan area. Potential internal construction noise impacts are unlikely 

to adversely affect health or wellbeing. 

4.6 Estimated noise affected receivers 

Based on the aerial photography and the predicted noise goal compliance, Table 4-4 details 

estimated number of receivers potentially in exceedance of the noise goals adopted for the 

day time, evening and night within the adopted Noise Catchment Zone’s (NCZ). 
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The potentially affected receivers will be considered in the staging and management of 

construction works as part of construction noise management and mitigation measures 

adopted in the CNVMP. 

Table 4-4 Estimated noise affected receivers from construction works 

NCZ Location 
Estimated noise affected receivers 

Day time Outside standard hours 

A Seahampton 20 30 

B Seahampton to Buchanan 25 40 

C Heddon Greta, Kurri Kurri, Stanford Merthyr 20 45 

4.7 Construction road traffic noise 

During the construction road vehicles are to access the proposed main carriageway 

alignment via local collector road such as John Renshaw Drive and George Booth Drive. A 

predictive assessment of potential construction road traffic has been undertaken at nearest 

residential receivers on John Renshaw Drive. 

4.7.1 Construction assessment methodology 

Calculation of Road Traffic Noise (NSW EPA CORTN, 1988) guidance (Equation 1) has 

been applied for the assessment of construction road traffic noise impacts at nearest 

residential receivers located 30 metres from the carriageway. 

Equation 4-1 

Basic noise level hourly = )log(102.4210 qLA +=
 
(where q = hourly flow rate) 

Adopting CoRTN the following correction factors have been applied to the basic noise level  

� 100 km/h speed and 10% heavy vehicles  +4 dB(A) (existing) 

� 100 km/h speed and 20% heavy vehicles +5.5 dB(A) (day time construction) 

� 100 km/h speed and 40% heavy vehicles +7 dB(A) (night time construction) 

� 30 metre separation distance to nearest receivers -5 dB(A) 

� Low traffic correction (<200 vehicles per hour) -1 dB(A) (night time) 

� LA10 to LAeq correction    -3 dB(A) 

4.7.2 Existing road traffic noise 

To predict existing road traffic noise impacts average weekday hourly traffic count data for 

2007 on John Renshaw Drive has been adopted from historical road traffic count surveys. 

Table 4-5 details the adopted average hourly day time and night time traffic volumes and 

predicted existing road traffic noise level at nearest receivers 30 metres from John Renshaw 

Drive. 
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Table 4-5 Existing worst case hourly road traffic flows 

Location 
Total vehicles (% heavy 

vehicles) 
Predicted LAeq, 1hr noise level at 

30m 

Average day time hourly flows (7am – 10pm) 

John Renshaw Drive 339 (10%) 64 

Average night time hourly flows (10pm – 7am) 

John Renshaw Drive 81 (10%) 57 

  Note: traffic survey data adopted from the HEA traffic database 

    all noise levels in dB(A) to nearest 1 dB(A) 

   LAeq Equivalent continuous (energy average) A-weighted sound pressure level. It is defined as the steady 

sound level that contains the same amount of acoustic energy as the corresponding time-varying sound. 

Existing road worst case traffic noise impacts at nearest receivers of 65 dB(A) LAeq, 1hr day 

time and 57 dB(A) LAeq, 1hr night time have been predicted. The existing road traffic noise 

levels are above the adopted 60 dB(A) LAeq, 1hr day time and 55 dB(A) LAeq, 1hr night time 

noise goals. 

4.7.3 Construction road traffic noise impact 

Whilst compliance with the day time and night time noise goals is the desired objective it is 

considered beyond the remit of this project to address total road traffic on the public 

highways. 

Potential construction noise impact from the main carriageway works should not lead to an 

increase of existing road traffic noise by more than 2 dB(A). Construction road traffic noise 

objectives of 66 dB(A) LAeq, 1hr day time and 59 dB(A) LAeq, 1hr night time have been adopted. 

For the assessment of peak hourly construction road traffic impacts, 20 light vehicles and 30 

heavy vehicles have been adopted representative of potential worst case hourly traffic 

movements. The total traffic volume include intermittent grout truck operations associated 

with the grout batching plant. Predicted construction noise impacts are detailed in Table 4-6. 

Table 4-6 Predicted construction road traffic noise impacts 

Location 
Total road traffic; existing and 

construction (% heavy vehicles) 
Predicted LAeq, 1hr noise level 

at 30m 

John Renshaw Drive 
Day time 389 (20%) 64 

Night time 131 (40%) 61 

Note: all noise levels to nearest dB(A) 

 LAeq Equivalent continuous (energy average) A-weighted sound pressure level. It is defined as the steady sound level 

that contains the same amount of acoustic energy as the corresponding time-varying sound. 

The predicted worst case day time road traffic noise impact of 64 dB(A) LAeq, 1hr is compliant 

with the adopted ECRTN road traffic 66 dB(A) LAeq, 1hr day time noise goals at nearest 

occupied residences.  

Based on anticipated daily road traffic volumes construction traffic is not expected to 

adversely influence existing day time road traffic noise levels at local collector roads. 

Where worst case construction traffic movements occur during the sensitive night time 

period, potential construction noise impacts of 61 dB(A) LAeq, 1hr are potentially 2 dB(A) in 

exceedance of the 59 dB(A) LAeq, 1hr night time construction traffic noise goal. 
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Compliance with the adopted night time road traffic noise goal is predicted to be achieved 

where worst case hourly construction traffic movements are within of 20 vehicles and 15 

heavy vehicles. 

No noise issues are anticipated with intermittent evening and night time grout truck 

operations on local roads and construction haul routes. 
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5. Construction vibration impact assessment 

5.1 Construction plant source vibration levels 

Table 5-1 details typical source vibration levels (PPV mm/s) for dominant vibration 

generating construction plant in operation at a range of separation distances. 

Potential received vibration levels are specific to the receiver location, the intervening soil 

and rock strata, dominant frequencies of vibration and the receiver structure. The typical 

source vibration levels have been applied for an indicative assessment of likely vibration 

impacts. 

Table 5-1 Typical vibration levels from construction plant 

Plant 
PPV vibration level (mm/s) at distance from plant 

10m 20m 30m 

Rock sawing
1
 0.5 0.3 0.2 

Vibratory roller (High)
1
 2-2.4 0.4-1.2 0.2-0.8 

Hydraulic hammer (30T) 3 1.5 1 

Impact piling rig 3.5 1 0.5 

Note: all vibration levels as PPV to nearest 0.5 mm/s 

1 Coopernook to Herons Creek Construction noise impact statement C: Main carriageway works 
(Wilkinson Murray, 2007) 

Based on the typical vibration levels within 30 metres of construction plant, potential vibration 

impacts at nearest receivers located 100-500 metres from the construction works are 

expected to be compliant with adopted day time and night time perceptible (disturbance) and 

structural goals. 

5.1.1 Vibration sensitive structures 

Based on the potential vibration levels from construction works detailed in Table 5-1, 

compliance with the 3 mm/s vibration sensitive receiver goal is predicted to be achieved 

where vibration generating works are undertaken greater than 20 metres from vibration 

sensitive receivers. 

Notwithstanding, considerate of the sensitivity of the identified structures, consistent with 

recommendation in the Historical Heritage Management Plan for the Approved Hunter 

Expressway (Umwelt November 2009) and Aboriginal Cultural Heritage Plan of Management 

(Umwelt, January 2010) vibration monitoring should be undertaken where works are 

undertaken within 30 metres of the following sites: 

Richmond Vale Railway Tunnels, Minmi Creek, Jewboy Bushranger Cave, Wallis Creek, 

Blue Gum Creek and Main Northern Railway culverts. 

Construction vibration management measures consistent with the CNVMP are to be 

implemented where potential vibration generating construction works are undertaken within 

100 metres of sensitive sites of heritage significance identified in Section 3. 
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5.2 Construction road traffic vibration 

An assessment of potential vibration from heavy vehicle pass by events has been 

undertaken for nearest residences located 10 metres from local collector roads. 

Typical heavy vehicle (49 tonne loaded) pass by vibration acceleration levels at 2 metres 

from road side of 0.3 – 0.33 m/s at 90 km/h and 0.12-0.14 m/s at 50 km/h have been 

adopted from the Quantification of noise and vibration effects arising from higher mass limits 

for heavy vehicles (OPUS International Consultants Ltd, 2008 for New Zealand, Ministry of 

Transport). 

For a 60 km/h speed limit on local collector roads, potential vibration impacts at nearest 

receivers located 10 metres from the nearside carriageway are expected to be compliant 

with adopted 0.2-0.4 vibration dose values for potential disturbance.  

No structural vibration impacts would be expected where received vibration levels are within 

the adopted perceptible vibration goals. 
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6. Construction noise and vibration 
management and mitigation measures 

All construction works for the bridges and intersection works shall be undertaken adopting 

the noise and vibration management and mitigation measures detailed in the Project 

CNVMSP.  

The CNVMSP has been prepared in accordance with the Project CoA to minimise and 

reduction potential noise and vibration impacts and limit potential disturbance during the 

construction program at nearest communities and receivers. 

Upon confirmation of the construction program this assessment of noise and vibration 

impacts should be revised, as required, to consider potential cumulative noise impacts 

during concurrent construction work phases adjacent to the proposed concrete batching 

plant and site offices/ equipment compound. 
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Glossary 

A-weighted sound pressure 

The human ear is not equally sensitive to sound at different 

frequencies. People are more sensitive to sound in the range 

of 1 to 4 kHz (1000 – 4000 vibrations per second) and less 

sensitive to lower and higher frequency sound. During noise 

measurement an electronic “A-weighting” frequency filter is 

applied to the measured sound level dB(A) to account for 

these sensitivities. Other frequency weightings (B, C and D) 

are less commonly used. Sound measured without a filter is 

denoted as linear weighted dB(linear). 

Ambient noise 

The total noise in a given situation, inclusive of all noise 

source contributions in the near and far field. 

Community annoyance 

Includes noise annoyance due to: 

- character of the noise (e.g. sound pressure level, 

tonality, impulsiveness, low-frequency content) 

- character of the environment (e.g. very quite 

suburban, suburban, urban, near industry) 

- miscellaneous circumstances (e.g. noise avoidance 

possibilities, cognitive noise, unpleasant associations) 

- human activity being interrupted (e.g. sleep, 

communicating, reading, working, listening to radio / 

TV, recreation). 

Compliance 

The process of checking that source noise levels meet with 

the noise limits in a statutory context. 

Cumulative noise level 

The total level of noise from all sources. 

EPA Licence 

Environment Protection Authority Licence. 

Extraneous noise 

Noise resulting from activities that are not typical to the area. 

Atypical 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. 

Feasible and reasonable measures 

Feasibility relates to engineering considerations and what is 

practical to build; reasonableness relates to the application 

of judgement in arriving at a decision, taking into account the 

following factors: 

- noise mitigation benefits (amount of noise reduction 

provided, number of people protected) 

- cost of mitigation (cost of mitigation versus benefit 

provided) 

- community views (aesthetic impacts and community 

wishes) 

- noise levels for affected land uses (existing and future 

levels, and changes in noise levels). 

 

 

 

Impulsiveness 

Impulsive noise is noise with a high peak of short duration or 

a sequence of these peaks. Impulsive noise is also 

considered annoying. 

ICNG 

NSW DECCW Interim Construction Noise Guidelines 

Low frequency 

Noise containing major components in the low-frequency 

range (20 to 250 Hz) of the frequency spectrum. 

Noise criteria 

The general set of non-mandatory noise levels for protecting 

against intrusive noise (for example, background noise plus 

5 dB) and loss of amenity (e.g. noise levels for various land 

use). 

Noise Level (goal) 

A noise level that should be adopted for planning purposes 

as the highest acceptable noise level for the specific area, 

land use and time of day. 

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. 

Non-compliance 

A development typically 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. 

NSW OEH 

New South Wales Office of Environment and Heritage. 

Performance-based goals 

Goals specified in terms of the outcomes/ performance to be 

achieved, but not in terms of the means of achieving them. 

Rating background level 

The rating background level is the overall single figure 

background level representing each day, evening and night 

time period. The rating background level is the median LA90 

noise level measured over all day, evening and night time 

monitoring periods. 

Receiver 

The noise-sensitive land use at which noise from a 

development can be heard. 

RTA 

NSW Roads and Traffic Authority. 

Sleep disturbance 

Awakenings and disturbance of sleep stages  

 

Sound & decibels (dB) 
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Sound (or noise) is caused by minute changes in 

atmospheric pressure that are detected by the human ear. 

The ratio between the quietest noise audible and that which 

would cause permanent hearing damage is a million times 

the change in sound pressure.  

To simplify this range the sound pressures are 

logarithmically converted to decibels from a reference level 

of 2 x 10
-5
 Pa. 

The picture below indicates typical noise levels from 

common noise sources 

 

dB is the abbreviation for decibel — a unit of sound 

measurement. It is equivalent to 10 times the logarithm (to 

base 10) of the ratio of a given sound pressure to a 

reference pressure. 

Sound power level (SWL) 

The sound power level of a noise source is the sound energy 

emitted by the source. Notated as SWL, sound power levels 

are typically presented in dB(A). 

Sound pressure level (SPL) 

The level of noise, usually expressed as SPL in dB(A), as 

measured by a standard sound level meter with a pressure 

microphone. The sound pressure level in dB(A) gives a close 

indication of the subjective loudness of the noise. 

Statistical noise levels 

Noise levels varying over time (e.g. community noise, traffic 

noise, construction noise) are described in terms of the 

statistical exceedance level. 

 

A hypothetical example of A weighted noise levels over a 15 

minute measurement period is indicated in the following 

figure: 

 

Key descriptors: 

LAMax Maximum recorded noise level. 

LA1 The noise level exceeded for 1% of the 15 minute 

interval. 

LA10 Noise level present for 10% of the 15 minute 

interval. Commonly referred to the average 

maximum noise level. 

LAeq Equivalent continuous (energy average) A-

weighted sound pressure level. It is defined as the 

steady sound level that contains the same amount 

of acoustic energy as the corresponding time-

varying sound. 

LA90 Noise level present for 90% of time (background 

level). The average minimum background sound 

level (in the absence of the source under 

consideration). 

Steady state noise level 

The steady state noise level is the operator observed 

baseline noise level where sources influencing the statistical 

results are determined. 

Threshold 

The lowest sound pressure level that produces a detectable 

response (in an instrument/person). 

Tonality 

Tonal noise contains one or more prominent tones (and 

characterised by a distinct frequency components) and is 

considered more annoying. A 5 dB(A) penalty is typically 

applied to noise sources with tonal characteristics 
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1. Introduction 

This Construction Nose and Vibration Impact Statement (CNVIS) has been prepared by the 

Hunter Expressway Alliance (Alliance) for the main carriageway works proposed for the 

Hunter Expressway between the intersection with the F3 Freeway and Kurri Kurri. 

The main carriageway construction works include the preparation of the road corridor, 

earthworks for site clearance, pavement works and landscaping between alignment 

chainage -800 to 12900. 

1.1 Project construction requirements  

This CNVIS has been prepared as part of the Construction Noise and Vibration Management 

Sub Plan (CNVMSP) required in accordance with Condition of Approval (CoA) 71. 

CoA relevant to this CNVIS are detailed below and have been adopted in full for the 

assessment of potential noise and vibration impacts. 

1.1.1 Hours of Operation 

In accordance with CoA 73 construction activities associated with the project shall only be 

undertaken during the following hours: 

a) 7am to 6pm, Mondays to Fridays, inclusive; 

b) 8am to 1pm on Saturdays; and 

c) At no time on Sundays or public holidays 

Activities resulting in impulsive or tonal noise emission (such as rock breaking, rock 

hammering, sheet piling, pile driving) shall be limited to 8am to 12pm, Monday to Saturday 

and 2pm to 5pm Monday to Friday. Such activity shall not be undertaken for more than 3 

consecutive hours and minimum one-hour respite periods provided. 

Construction works outside of the standard day time construction hours would be undertaken 

in accordance with CoA 74 where works are permitted: 

• any works which do not cause audible construction noise at any sensitive receiver; or 

• the delivery of materials which is required outside these hours as requested by police or 

other authorities for safety reasons; or 

• where it is required in an emergency works to avoid loss of life, property and/or prevent 

environmental harm; or 

• any other work as agreed by the OEH in the conditions of an EPL for the project 

All construction works would adopt relevant noise and vibration management and mitigation 

measures detailed in the Project CNVMSP to minimise potential impacts at nearest 

receivers. 
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2. Main carriageway construction works 

2.1 Main carriageway alignment 

The main carriageway alignment for the Hunter Expressway is detailed in Figure 2-1 and 

Figure 2-2. Nearest residential and noise and vibration sensitive receivers presented in 

Table 2-1 are located within the adjacent communities of Seahampton, Buchanan, Stanford 

Merthyr, Kurri Kurri and Heddon Greta. 

Table 2-1 General Location of Nearest Residential Noise Receivers 

Residential noise receivers Separation distance to works (m) 

Seahampton (Sixth Street, Fourth Street) 580 - 1000 

West Wallsend (Carrington Street) 1500 

Buchanan (refer to Table 2-2) 60 - 250 

Kurri Kurri (Heddon Street, Lang Street) 1000 - 2000 

Heddon Greta (Clift Street, Adams Street) 1200 - 1500 

Stanford Merthyr (Maitland Street, Minmi Street) 800 - 1100 

Detailed in Table 2-2, specific noise sensitive receivers at Buchanan have been identified by 

the NSW RTA as determined during the Project Approval phase. 

Table 2-2 Noise Sensitive Residential Receivers 

Buchanan Residential noise receivers Separation distance to works (m) 

242 Averys Lane 110 

244 Averys Lane 65 

259 Averys Lane 120 

294 Averys Lane 60 

301 Averys Lane 140 

306 Averys Lane 215 

311 Averys Lane 220 

860 Buchanan Road 170 

1575 George Booth Drive 100 

348 John Renshaw Drive 75 

No noise sensitive receivers (education institutions, hospitals, places of worship) have been 

identified within 2 kilometres of the proposed construction works.  

Potential construction noise and vibration levels are expected to be within adopted noise and 

vibration objectives (Section 3 of this CNVIS) at receivers located greater than 2 kilometres 

from the construction work locations. 

Potential vibration sensitive structures, detailed in Table 2-3, have been identified adjacent to 

the alignment informed from the Historic Heritage Sub Plan. 

 



Hunter Expressway Construction noise and vibration impact statement D - Main carriageway works 

  Page 3 
 

Table 2-3 General Location of Vibration Sensitive Receivers 

Location Approximate chainage location 

Richmond Vale Railway Tunnels 1 and 2 (heritage site) 3500 and 3900 

Weir 1 at Minmi Creek (heritage site) 235:415 

Weir 2 at Minmi Creek (heritage site) 235:415 

Minmi Creek Stone Arrangement (heritage site) 235:415 

Jewboy Bushranger Cave (heritage site) 2895 

Burrenjim Dam (heritage site) 3070:3595 

Wallis Creek  10150:11750 
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Figure 2-1 Main carriageway alignment for construction works 
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2.2 Construction Phases 

The main carriageway works will be undertaken in the following phases: 

Preliminary site works 

Site preparation works include the removal of vegetation and structures such as buildings or 

fences; currently within the construction alignment. The amount of work necessary in this 

phase will vary along the route with anticipated construction works requiring noise generating 

plant would generally be completed in 4-6 weeks for localised alignment sections 

approximately 1 kilometre in length. 

Earthworks 

The earthworks are expected to form a substantial component of the construction program 

including, excavation and transportation of cut and fill material and potential rock breaking 

activity. There may be some overlap with the preliminary site works with anticipated 

construction works approximately 1 year in duration for the entire alignment. 

Sub-base and road base preparation 

The road sub-base and base will be prepared involving the installation and compaction of 

road base material to form the foundations and the installation of drainage and utilities. 

Works are expected to require the operation of mobile and fixed noise generating plant for 

approximately 4 weeks at localised alignment sections approximately 1 kilometre in length. 

Paving works 

The paving works include the delivery of concrete from the on-site batching plant, laying and 

setting of the concrete pavement and asphalting of the road surface. Paving works are 

expected to require construction activity outside of standard day time construction hours due 

to required specific concrete paving conditions. This phase could be up to 2 weeks at any 

site approximately 500 metres in length, including several nights of concrete cutting. 

Landscaping 

Upon completion of the construction phases above, the alignment shall be landscaped 

including the erection of road traffic signage, line marking of the new road and vegetation 

planting. Noise generating construction works are likely to be undertaken for less than 

2 weeks at alignment sections 1 kilometre in length. 

2.3 Proposed works outside of standard construction hours 

The Alliance is seeking approval, via the CNVMSP, to allow works outside recommended 

standards hours. It is expected essential construction works would be required outside of 

standard hours, at locations adjacent to residential receivers to achieve product quality, 

manage on site health and safety and minimise impacts on the community. 

Currently the following construction activities may be required outside of the approved hours: 

� Concrete paving: construction works must be undertaken within a limited range of 

temperature conditions and when it is not raining to ensure require partial set quality to 

allow saw cutting. Out of hours works are likely to complete concreting works during 

required conditions 
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� Asphalting of newly constructed road will generally be scheduled to be undertaken 

during approved construction hours. However, in order for traffic switches to occur from 

existing roadway to new roadway (Buchanan and F3 Interchange to existing roadway), 

the junction between the two road sections generally need to be asphalted during night-

time.  

During the night time period there would be less traffic volume on the exiting road and 

therefore less chance of delays and safety concerns. The set up of traffic control, 

signage and line marking will also be required during the night time to allow these 

operations and the eventual planned traffic switch to progress. 

� Saw cutting of the concrete pavements is required to be undertaken outside of the 

approved standard construction hours due to engineering requirements: 

� for multilane paving, longitudinal and transverse saw-cuts are an integral part of 

the concrete pavement design 

� the pavement must reach a partial set prior to saw-cutting being undertaken. If it 

is left for longer than 6-8hrs it will crack in unplanned locations and would then 

require removal and therefore subsequent replacement 

� during summer, assuming paving commenced at 7:00am and concluded at 

5:30pm, saw-cutting would commence around 2pm - 3pm and would continue 

through to approx. 3am – 4pm the following morning 

� during winter, cutting may not commence until 5pm - 6pm and would continue 

sometimes until 8am - 9am the following day 

� saw cutting during the day is not an option as it would mean undertaking paving 

works at night 

� saw cutting at night is general practice on all concrete highway projects and is not 

unique to this one 
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3. Construction noise & vibration objectives 

The construction noise and vibration objectives have been established in accordance with 

the Interim Construction Noise Guideline (DECCW ICNG, 2009) and referenced from the 

project CNVMSP. 

Site specific noise objectives have adopted rating background noise levels measured in the 

study area in 2009 (Construction Works and Blasting Assessment Hunter Expressway F3 

Freeway to Branxton Atkins Acoustics, 2009). 

3.1 Adopted construction noise objectives 

Table 3-1 details the adopted construction noise objectives for nearest residential receiver 

communities for the day, evening and night time periods. The construction noise objectives 

are conservative derived from the lowest measured RBL within the local noise environment. 

Table 3-1 Residential Receiver Adopted Noise Objectives 

Location 
RBL LA90 dB(A) Criteria LAeq, 15min dB(A) 

Day Evening Night Day Evening Night 

Kurri Kurri, Heddon Greta, 

Stanford Merthyr 
36 33 30 46 39 35 

Buchanan (John Renshaw Drive, 

George Booth Drive, Averys Lane) 
43 39 33 53 44 38 

Seahampton (Fifth Avenue) and 

West Wallsend 
38 39 37 48 44 42 

Note: Daytime (7.00am-6.00pm); Evening (6.00pm-10.00pm); Night time (10.00pm-7.00am) 

  RBL Rating Background Noise Level from Atkins Acoustics 2009 

Construction works should be managed to achieve a desired objective of noise goal 

compliance. Where predicted and/or measured received construction noise levels exceed 

the adopted noise goals the implementation of reasonable and feasible construction noise 

management and mitigation measures to minimise potential disturbance at nearest 

residences and communities is required.  

At all receivers a highly affected noise objective of 75 dB(A) LAeq, 15min shall apply. Where 

noise is above this level, the relevant authority (consent, deeming or regulatory) may require 

respite periods by restricting the hours that the very noisy activities can occur, taking into 

account the time identified by the community when they are less sensitive to noise and if the 

community is prepared to accept a longer period of construction in exchange for restriction 

on construction times 

Table 3-2 details identified adopted noise objectives to be applied at nearest commercial 

premises adopted from the ICNG. The noise objectives are applicable where the premises 

are in use. 
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Table 3-2 Commercial Receiver Construction Noise Guidelines 

Time of day Management level LAeq, 15min Application 

Recommended 

standard hours:  

Monday to Friday 7am 

– 6pm; 

Saturday 8am – 1pm; 

No works Sunday or 

Public Holiday 

Commercial premises 70 dB(A) 

Industrial premises 75 dB(A) 

Where the LAeq, 15min construction noise levels 

exceed the noise affected level the following 

measures apply: 

� All feasible and reasonable work practices 

applied to achieve the noise affected level 

� Potentially impacted occupants informed to the 

works to be carried out, expected noise levels 

and duration, and contact details 

Highly noise affected 75 dB(A) 

Where the highly noise affected noise level is 

exceeded the relevant authority may retract 

working hours of very noisy activities taking into 

account: 

� Times identified by the community when they 

are less sensitive to noise 

� If the community is prepared to accept a longer 

period of construction in exchange for 

restriction on construction times. 

In addition to the objectives in Table 3-1 and Table 3-2, where the construction activity is 

defined as tonal or impulsive in nature (as described in the ICNG), 5 dB(A) must be added to 

the measured construction noise level when comparing the measured noise with the adopted 

construction noise objectives. 

3.2 Sleep Disturbance 

The ICNG recommends that where construction works are planned to extend over two or 

more consecutive nights, the assessment should consider maximum noise levels and the 

extent and frequency of maximum noise level events exceeding the RBL. 

The ICNG adopts guidance from the EPA Environmental Criteria for Road Traffic Noise 

(ECRTN, 1999) for recommended night time noise goals to minimise potential impacts and 

preserve acoustic amenity within receivers: 

� Maximum internal noise levels below 50-55 dB(A) are unlikely to cause awakening 

reactions. 

� One or two events per night with maximum internal noise levels of 65-70 dB(A) are not 

likely to affect health and wellbeing. 

3.3 Construction road traffic 

Adopting guidance from the ECRTN road traffic on local collector road associated with the 

construction and operation phases should be managed to limit potential exceedance of 60 

dB(A) LAeq, 1hr day time and 55 dB(A) LAeq, 1hr night time residential noise goals at nearest 

receivers. 

Where the existing noise environment is in exceedance of the adopted day time and night 

time construction road traffic should not lead to an increase in existing noise levels of more 

than 2 dB(A). 
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3.4 Vibration Criteria 

Vibration during construction works is typically an intermittent source and is associated with 

two main types of impact; disturbance at receivers and potential architectural/structural 

damage to buildings. Generally, if disturbance issues are controlled, there is limited potential 

for structural damage to buildings. 

3.4.1 Annoyance/human comfort 

The ICNG guidance adopts the Environmental Noise Management Assessing Vibration: a 

technical guideline (2006) for the assessment of perceptible vibration. For the assessment of 

potential construction vibration at nearest receivers, day time vibration dose value (VDV) 

goals in Table 3 -3 have been adopted. 

Table 3-3 Recommended intermittent vibration disturbance construction goals 

Location 
Day time 7 am – 10 pm Night time 10 pm – 7 am 

Preferred Maximum Preferred Maximum 

Residences 0.2 0.4 0.13 0.26 

Commercial and education institutions 0.4 0.8 Not in use 

Note: all vibration levels as VDV in m/s
1.75

 

3.4.2 Structural damage 

Although not specified in the ICNG, German Standard DIN 4150: Part 3-1986 provides 

guidance on vibration velocity for evaluating potential structural damage at residential and 

commercial receiver external facades, dependent upon the dominant frequency of vibration. 

Table 3-4 details the adopted vibration velocity (mm/s) construction vibration structural 

damage objectives. 

Table 3-4 Adopted construction structural vibration objectives 

Residential / 
commercial receiver 

Vibration objective for dominant frequency of vibration (mm/s) 

< 10 Hz 10-50 Hz 50-100 Hz Uppermost storey floor 

External facade 5 5-15 15-20 15-20 

Note: vibration levels as vibration velocity in mm/s 

3.4.3 Vibration sensitive structures 

The report GT002 stability analysis of Richmond Vale Rail Tunnels 134 and 139 and 

Vibration Assessment for other Heritage Structures concludes frequency-dependent criteria 

are important for assessing the blast-induced vibration effects on buildings and other 

structures and is the recommended approach.  

As frequency of the ground vibration plays a large role in the response of any structure it is 

important to define not only a PPV value but a frequency range. AS2187.2-2006 Appendix J 

provides two other standards (British Standard BS 7385-2 and United States Bureau of 

Mines (USBM) RI 8507.) that base their PPV limits on frequency and indicates that these are 

suitable for Australian conditions. The frequency that construction equipment will impart on 

the structures at the Minmi Creek area will be greater than 15Hz and hence higher PPV 

limits are applicable based on the AS2187.2-2006 recommendation. Therefore based on this 
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and the low stress, displacement and acceleration estimates it is suggested that a PPV of 

5mm/s at a frequency greater than 15Hz is acceptable even for the sensitive Aboriginal sites. 

Individual structural surveys at the heritage sites and structures listed in Section 3 have been 

completed in the above report and table 5-6 outlines the adopted limits for the vibration 

sensitive heritage and Aboriginal heritage sites.  

Table 3-5 Adopted Vibration Objectives for Heritage sites/structures 

Location Vibration level mm/s 

Richmond Vale Railway Tunnels 134  5.3 

Richmond Vale Railway Tunnels 139 20  

Jewboy Bushranger Cave 20  

Burrenjim Dam 5.3 

Blue Gum Creek 5 and 38-04-0236 

Grinding Groove sites 
80 

Location Vibration level mm/s 

< 15Hz > 15hz 

Weir 1 at Minmi Creek 3 5 

Weir 2 at Minmi Creek  3 5 

Minmi Creek Stone Arrangement  3 5 

 

For Blue Gum Creek 5 and 38-04-0236 Grinding Groove  sites it was concluded in the 

Vibration Analysis for Grinding Grooves Cut 10 and Burrenjim Dam 2011 Report that The 

worst case stress, displacement and acceleration calculations indicated that a blast induced 

PPV of 325mm/s to be appropriate for the grinding grooves adjacent to cut 10. But when 

appropriate factors of safety are considered then this should be reduced to a PPV of 80mm/s 

(A safety Factor of 4). 
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4. Construction noise impact assessment 

A predictive assessment of potential noise associated with the construction of the main 

carriageway works has been undertaken for residential and noise sensitive receivers. The 

predicted noise levels are indicative of worst case noise impacts where feasible construction 

plant and equipment operating simultaneously adjacent to nearest receivers. 

A reduction in worst case noise impacts would be expected where works are undertaken at 

greater distance from the nearest receivers as works progress along the corridor, where 

fewer plant are in operation and where concurrent operation of dominant plant is not 

required. 

At the time of assessment the full construction program had not been finalised; where 

necessary experience of construction practises and techniques has been applied. 

4.1 Construction plant source noise levels 

Table 4-1 details the proposed construction plant and source sound power levels (SWL) 

adopted in the predictive assessment. 

Table 4-1 Construction plant source noise levels 

Phase Plant SWL dB(A) Quantity 

Preliminary site works 

Grader 110 1 

Excavator 107 1 

Truck 106 2 

Chainsaw 117 1 

Mulcher 106 1 

Earthworks 

Truck 106 3 

Excavator 107 1 

Excavator with hammer 122 1 

Scraper 112 2 

Dozer 113 1 

Compactor 110 2 

Water cart 106 1 

Sub base and road 
base preparation 

Truck 106 3 

Grader 110 1 

Drum roller 110 2 

Water Cart 106 1 

Concrete truck 106 2 

Concrete laying 115 1 

Concrete cutter/saw 109 3 

Paving 

Truck 106 3 

Asphalt paver 114 1 

Compactor 110 1 

Jackhammer 113 1 
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Phase Plant SWL dB(A) Quantity 

Paving 

Vibratory roller 107 1 

Concrete vibrator 103 1 

Compressor 98 1 

Generator 88 1 

Landscaping 

Excavator 107 1 

Powered hand tools 109 1 

Compressor 98 1 

Truck 106 2 

Notes: Values expressed as dB(A), to nearest 1 dB(A),  

Source Update of Noise Database for Prediction of Noise on Construction and Open sites (DEFRA, UK, 2005) 

4.2 Predictive assessment methodology 

Prediction of potential construction noise impacts has been undertaken assuming noise 

generating plant (Table 4-1) in continuous operation. The worst-case predictions are 

indicative of peak noise levels received during intensive periods of construction works. 

Given the nature of the local environment and distances between noise source and receiver, 

it has been determined that predictive noise impact assessment can be undertaken through 

the application of the following noise propagation relationship: 

• 8.)log(20 −−= distSWLsourcedSPLreceive  

Where; SPLreceived is the noise level from construction works likely to be experienced at 

the receiver, SWLsource is the source noise level and 8 dB is a constant, applied for 

hemispherical noise propagation and atmospheric attenuation. 

Predicted noise impacts have included a conservative 10 dB(A) reduction for potential 

attenuation by intervening terrain from the Sugarloaf range, rolling hills and non-reflective 

bushland ground surface. 

Construction works for sub base and road base and the paving have been subject to a +5 

dB(A) correction for potential disturbing tonal or impulsive noise characteristics. 

The predictions assume that noise mitigation procedures outlined in the CNVMP have been 

implemented, to include, and not limited to: 

� application of low noise plant 

� maximising separation distances between plant and nearest noise sensitive receivers 

� application of source noise controls, such as residential class mufflers 

� orientating static plant and equipment away from noise sensitive receivers 

4.3 Predicted construction noise impacts – standard 
construction hours 

Predicted worst case construction noise impacts during standard construction hours are 

detailed in Table 4-2. The range of predicted noise impacts are representative of noise 
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impacts where construction works undertaken at the nearest location to indentified receivers 

detailed below. Noise impacts have been predicted for approximate 500 metre sections of 

main carriageway alignment construction activity. 

� Seahampton      -800 m to 3200m 

� West Wallsend     -800m to 800m 

� Buchanan (RTA noise sensitive receivers)  8000m to 12900m 

� Kurri Kurri, Heddon Greta and Stanford Merthyr 10000m to 12900m 

Table 4-2 Predicted construction noise impacts at residential catchments 

Construction 
works 

Construction noise impact LAeq,15min dB(A) 

Seahampton 
West 

Wallsend 
Buchanan 

Kurri 
Kurri 

Heddon 
Greta 

Stanford 
Merthyr 

Preliminary 
works 

41 – 46 37 47 – 61 37 – 41 37 – 39  37 – 43 

Earthworks 46 – 51 42 51 – 65 42 – 45 42 – 44  42 – 47  

Sub base & 
road base 

44 – 49 40 50 – 74 41 – 44  31 – 43  41 – 46  

Paving 46 – 51 42 52 – 66 42 – 46 42 – 44  42 – 47  

Landscaping 35 – 40 32 41 – 55 32 – 35  32 – 33  32 – 37 

Note: all noise levels to nearest 1 dB(A) 

LAeq Equivalent continuous (energy average) A-weighted sound pressure level. It is defined as the steady 
sound level that contains the same amount of acoustic energy as the corresponding time-varying sound. 

Seahampton – noise objective 48 dB(A) LAeq, 15min 

Where construction works are undertaken adjacent to the residential community of 

Seahampton predicted construction noise impacts for preliminary works and landscaping are 

within the 48 dB(A) LAeq, 15min noise objective. 

Predicted construction noise impacts of up to 51 dB(A) LAeq, 15min during earthworks and 

paving are potentially up to 3 dB(A) in exceedance of the noise objective. A 1 dB(A) noise 

objective exceedance is predicted during sub base and road base works. 

Based on the predicted noise impacts, compliance with the standard construction hours 

noise objective is predicted to be achieved throughout the construction program where works 

are undertaken approximately 800 metres from Seahampton. 

West Wallsend –noise objective 48 dB(A) LAeq, 15min 

At West Wallsend compliance with the standard construction hours noise objective of 48 

dB(A) LAeq 15min is predicted throughout the construction program. 

Buchanan –noise objective 43 dB(A) LAeq, 15min 

At nearest residential receivers at Averys Lane in Buchanan predicted construction noise 

impacts are potentially 4 – 31 dB(A) in exceedance of the 43 dB(A) LAeq 15min construction 

noise objective. Predicted noise objective compliance would be achieved where works are 

undertaken approximately 1500 metres from nearest residential receivers. 
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Kurri Kurri, Heddon Greta and Stanford Merthyr –noise objective 46 dB(A) LAeq, 15min 

At nearest residential receivers in Kurri Kurri and Heddon Greta predicted construction noise 

impacts are compliant with the adopted 46 dB(A) LAeq, 15min noise objective. At Stanford 

Merthyr potential exceedance of the noise objective by up to 1 dB(A) is predicted during 

earthworks and paving. Noise objective compliance is predicted where works are undertaken 

approximately 1000 metres from nearest receivers. 

Based on the predicted received noise impacts at nearest residential receivers no 

exceedance of the adopted 70 dB(A) LAeq, 15min commercial receiver noise objective has been 

predicted at nearest commercial premises. 

All standard hours construction noise impacts at residential and noise sensitive receivers are 

compliant with the highly noise affected objective of 75 dB(A) LAeq,15min. 

4.4 Outside of standard construction hour working 

Detailed in Section 2 construction works are anticipated to be required outside of the 

standard day time construction hours. Table 4-3 details predicted noise impacts for 

anticipated construction works for paving and saw cutting works required on the alignment. 

Associated concrete batching plant operations during these works have been considered in 

CNVIS B. 

Table 4-3 Predicted construction noise impacts (outside standard hours) 

Construction 
works 

Construction noise impact LAeq,15min dB(A) 

Seahampton 
West 

Wallsend 
Buchanan 

Kurri 
Kurri 

Heddon 
Greta 

Stanford 
Merthyr 

Paving 40 – 45  38 46 – 60  34 – 42  34 – 39  40 – 45  

Asphalt 
surfacing 

42 – 46  38 47 – 62  36 – 42  38 – 40  41 – 43 

Saw cutting 33 – 38  31 43 – 53  27 – 35  32 – 37  33 – 38  

Note: all noise levels to nearest 1 dB(A) 

LAeq Equivalent continuous (energy average) A-weighted sound pressure level. It is defined as the steady 
sound level that contains the same amount of acoustic energy as the corresponding time-varying sound. 

Seahampton – noise objective 42 dB(A) LAeq, 15min night time 

Predicted constriction noise impacts of up to 46 dB(A) LAeq, 15min at nearest receivers during 

outside of standard construction hours are potentially exceed the adopted sensitive night 

time 42 dB(A) LAeq, 15min by 4 dB(A). 

A potential 2 dB(A) exceedance of the evening 44 dB(A) LAeq, 15min noise objective is 

predicted. Compliance with the evening and night time noise objectives is predicted to be 

achieve where works are undertaken approximately 1000 metres from nearest receivers. 

West Wallsend – noise objective 42 dB(A) LAeq, 15min night time 

Predicted construction noise impacts of up to 38 dB(A) LAeq, 15min at nearest receivers are 

compliant with the adopted evening 44 dB(A) LAeq, 15min and 42 dB(A) LAeq, 15min noise 

objectives. 
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Buchanan – noise objective 38 dB(A) LAeq, 15min night time 

Predicted noise impact of up to 62 dB(A) LAeq, 15min at nearest receivers are potentially 18 

dB(A) in exceedance of the 44 dB(A) LAeq, 15min evening noise objective and 24 dB(A) in 

exceedance of the night time noise objective. 

Evening and night time noise objective compliance is predicted where works are undertaken 

at least 1500 metres from nearest receivers. 

Kurri Kurri, Heddon Greta and Stanford Merthyr – noise objective 35 dB(A) LAeq, 15min 

night time 

Predicted noise impacts of up to 42 dB(A) LAeq, 15min at nearest receivers in Kurri Kurri are 

potentially 7 dB(A) in exceedance of the 35 dB(A) LAeq, 15min night time noise objective 

and 3 dB(A) in exceedance of the 39 dB(A) LAeq, 15min evening noise objective. 

Predicted noise impacts of up to 40 dB(A) LAeq, 15min at nearest receivers in Heddon Greta 

are potentially 5 dB(A) in exceedance of the night time noise objective and 1 dB(A) in 

exceedance of the evening noise objective. 

At nearest receivers in Stanford Merthyr predicted noise impacts of up to 45 dB(A) LAeq, 

15min are potentially up to 10 dB(A) in exceedance and the night time noise objective and 6 

dB(A) in exceedance of the evening noise objective. 

For Kurri Kurri, Heddon Greta and Stanford Merthyr compliance with the evening and night 

time noise objectives is predicted where construction works outside of standard construction 

hours are undertaken approximately 2000 metres from nearest receivers. 

4.4.1 Main carriageway feasible for outside of standard construction hours 
work 

Based on the predicted construction noise impacts in Table 4-3 the following main 

carriageway work locations are considered feasible to be constructed outside of standard 

construction hours where predicted noise impacts, in accordance with CoA 74, do not 

exceed the adopted noise objective of RBL + 5 dB(A). 

� Seahampton      2200m to 12900m 

� West Wallsend     -800m to 12900m 

� Buchanan (RTA noise sensitive receivers)  -800m to 8500m 

� Kurri Kurri, Heddon Greta and Stanford Merthyr 10000m to 12900m 

4.5 Assessment of sleep disturbance potential 

Adopting worst case night time external construction noise impacts of 62 dB(A) LAeq, 15min at 

nearest residential receivers exceedance of the adopted 50-55 dB(A) LAMax sleep 

disturbance noise objective at nearest occupied residences is likely to occur 

Whilst sleep disturbance is a subjective response which varies for individuals, potential 

exists for outside of standard construction hours work to affect sleep disturbance at nearest 

residences in the Buchanan area. Potential internal construction noise impacts are unlikely 

to adversely affect health or wellbeing. 
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4.6 Estimated noise affected receivers 

Based on the aerial photography and the predicted noise goal compliance, Table 4-4 details 

estimated number of receivers potentially in exceedance of the noise goals adopted for the 

day time, evening and night within the adopted Noise Catchment Zone’s (NCZ). 

The potentially affected receivers will be considered in the staging and management of 

construction works as part of construction noise management and mitigation measures 

adopted in the CNVMP. 

Table 4-4 Estimated noise affected receivers from construction works 

Location 
Estimated noise affected receivers 

Day time Outside standard hours 

Seahampton 20 30 

Buchanan 25 40 

Heddon Greta, Kurri Kurri, Stanford Merthyr 20 45 

4.7 Construction road traffic noise 

During the construction program road vehicles are to access the proposed main carriageway 

alignment via local collector roads such as John Renshaw Drive and George Booth Drive. A 

predictive assessment of potential construction road traffic has been undertaken at nearest 

residential receivers on John Renshaw Drive. 

4.7.1 Construction assessment methodology 

Calculation of Road Traffic Noise (NSW EPA CORTN, 1988) guidance (Equation 1) has 

been applied for the assessment of construction road traffic noise impacts at nearest 

residential receivers located 30 metres from the carriageway. 

Equation 4-1 

Basic noise level hourly = )log(102.4210 qLA +=
 
(where q = hourly flow rate) 

Adopting CoRTN the following correction factors have been applied to the basic noise level  

� 100 km/h speed and 10% heavy vehicles  +4 dB(A) (existing) 

� 100 km/h speed and 20% heavy vehicles +5.5 dB(A) (day time construction) 

� 100 km/h speed and 40% heavy vehicles +7 dB(A) (night time construction) 

� 30 metre separation distance to nearest receivers -5 dB(A) 

� Low traffic correction (<200 vehicles per hour)  -1 dB(A) (night time) 

� LA10 to LAeq correction     -3 dB(A) 

4.7.2 Existing road traffic noise 

To predict existing road traffic noise impacts average weekday hourly traffic count data for 

2007 on John Renshaw Drive has been adopted from historical road traffic count surveys. 
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Table 4-5 details the adopted average hourly day time and night time traffic volumes and 

predicted existing road traffic noise level at nearest receivers 30 metres from John Renshaw 

Drive. 

Table 4-5 Existing worst case hourly road traffic flows 

Location 
Total vehicles (% heavy 

vehicles) 
Predicted LAeq, 1hr noise level at 

30m 

Average day time hourly flows (7am – 10pm) 

John Renshaw Drive 339 (10%) 64 

Average night time hourly flows (10pm – 7am) 

John Renshaw Drive 81 (10%) 57 

  Note: traffic survey data adopted from the HEA traffic database 

    all noise levels in dB(A) to nearest 1 dB(A) 

   LAeq Equivalent continuous (energy average) A-weighted sound pressure level. It is defined as the steady 

sound level that contains the same amount of acoustic energy as the corresponding time-varying sound. 

Existing road worst case traffic noise impacts at nearest receivers of 65 dB(A) LAeq, 1hr day 

time and 57 dB(A) LAeq, 1hr night time have been predicted. The existing road traffic noise 

levels are above the adopted 60 dB(A) LAeq, 1hr day time and 55 dB(A) LAeq, 1hr night time 

noise goals.  

4.7.3 Construction road traffic noise impact 

Whilst compliance with the day time and night time noise goals is the desired objective it is 

considered beyond the remit of this project to address total road traffic on the public 

highways. 

Potential construction noise impact from the main carriageway works should not lead to an 

increase of existing road traffic noise by more than 2 dB(A). Construction road traffic noise 

objectives of 66 dB(A) LAeq, 1hr day time and 59 dB(A) LAeq, 1hr night time have been adopted. 

For the assessment of peak hourly construction road traffic impacts, 20 light vehicles and 30 

heavy vehicles have been adopted representative of potential worst case hourly traffic 

movements. Predicted construction noise impacts are detailed in Table 4-6. 

Table 4-6 Predicted construction road traffic noise impacts 

Location 
Total road traffic; existing and 

construction (% heavy vehicles) 
Predicted LAeq, 1hr noise level 

at 30m 

John Renshaw Drive 
Day time 389 (20%) 64 

Night time 131 (40%) 61 

Note: all noise levels to nearest dB(A) 

 LAeq Equivalent continuous (energy average) A-weighted sound pressure level. It is defined as the steady sound level 

that contains the same amount of acoustic energy as the corresponding time-varying sound. 

The predicted worst case day time road traffic noise impact of 64 dB(A) LAeq, 1hr is compliant 

with the adopted ECRTN road traffic 66 dB(A) LAeq, 1hr day time noise goals at nearest 

occupied residences.  

Based on anticipated daily road traffic volumes construction traffic is not expected to 

adversely influence existing day time road traffic noise levels at local collector roads. 
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Where worst case construction traffic movements occur during the sensitive night time 

period, potential construction noise impacts of 61 dB(A) LAeq, 1hr are potentially 2 dB(A) in 

exceedance of the 59 dB(A) LAeq, 1hr night time construction traffic noise goal. 

Compliance with the adopted night time road traffic noise goal is predicted to be achieved 

where worst case hourly construction traffic movements are within of 20 vehicles and 15 

heavy vehicles. 
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5. Construction vibration impact assessment 

5.1 Construction plant source vibration levels 

Table 5-1 details typical source vibration levels (PPV mm/s) for dominant vibration 

generating construction plant in operation at a range of separation distances. 

Potential received vibration levels are specific to the receiver location, the intervening soil 

and rock strata, dominant frequencies of vibration and the receiver structure. The typical 

source vibration levels have been applied for an indicative assessment of likely vibration 

impacts. 

Table 5-1 Typical vibration levels from construction plant 

Plant 
PPV vibration level (mm/s) at distance from plant 

10m 20m 30m 

Excavator
1
 1 0.4 0.2 

Rock sawing
2
 0.5 0.3 0.2 

Excavator with hammer
2
 3 1.5 1 

Vibratory roller (High)
2
 2-2.4 0.4-1.2 0.2-0.8 

Compactor
1
 5-7 1.8-2.5 1-1.3 

Note: all vibration levels as PPV to nearest 0.5 mm/s 

1 Construction works and blasting noise and vibration assessment, Hunter Expressway F3 Freeway to 
Branxton (Atkins Acoustics, 2009) 

2 Coopernook to Herons Creek Construction noise impact statement C: Main carriageway works 
(Wilkinson Murray, 2007) 

Based on the typical vibration levels within 30 metres of construction plant, potential vibration 

impacts at nearest receivers located 100-500 metres from the construction works are 

expected to be compliant with adopted day time and night time perceptible (disturbance) and 

structural goals. 

5.1.1 Vibration sensitive structures 

Based on the potential vibration levels from construction works detailed in Table 5-1, 

compliance with the vibration sensitive receiver goals are predicted to be achieved where 

vibration generating works are undertaken greater than 20 metres from vibration sensitive 

receivers. 

Notwithstanding, considerate of the sensitivity of the identified structures, consistent with 

recommendation in the Historical Heritage Management Plan for the Approved Hunter 

Expressway (Umwelt November 2009) vibration monitoring should be undertaken where 

works are undertaken within 100 metres of the following sites: 

Richmond Vale Railway Tunnels, Minmi Creek, Jewboy Bushranger Cave, Wallis Creek, 

Blue Gum Creek and Main Northern Railway culverts. 

Construction vibration management measures consistent with the CNVMP are to be 

implemented where construction works are undertaken within 100 metres of sensitive sites 

of heritage significance identified in Section 3. 
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5.2 Construction road traffic vibration 

An assessment of potential vibration from heavy vehicle pass by events has been 

undertaken for nearest residences located 10 metres from local collector roads. 

Typical heavy vehicle (49 tonne loaded) pass by vibration acceleration levels at 2 metres 

from road side of 0.3 – 0.33 m/s at 90 km/h and 0.12-0.14 m/s at 50 km/h have been 

adopted from the Quantification of noise and vibration effects arising from higher mass limits 

for heavy vehicles (OPUS International Consultants Ltd, 2008 for New Zealand, Ministry of 

Transport). 

For a 100 km/h speed limit on local collector roads, potential vibration impacts at nearest 

receivers located 10 metres from the nearside carriageway are expected to be compliant 

with adopted 0.2-0.4 vibration dose values for potential disturbance.  

No structural vibration impacts would be expected where received vibration levels are within 

the adopted perceptible vibration goals. 
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6. Construction noise and vibration 
management and mitigation measures 

All construction works for the main carriageway works shall be undertaken adopting the 

noise and vibration management and mitigation measures detailed in the Project CNVMSP.  

The CNVMSP has been prepared in accordance with the Project CoA to minimise and 

reduction potential noise and vibration impacts and limit potential disturbance during the 

construction program at nearest communities and receivers. 

Upon confirmation of the construction program this assessment of noise and vibration 

impacts should be revised, as required, to consider potential cumulative noise impacts 

during concurrent construction work phases adjacent to the proposed concrete batching 

plant and site offices/ equipment compound. 
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Glossary 

A-weighted sound pressure 

The human ear is not equally sensitive to sound at different 

frequencies. People are more sensitive to sound in the range 

of 1 to 4 kHz (1000 – 4000 vibrations per second) and less 

sensitive to lower and higher frequency sound. During noise 

measurement an electronic “A-weighting” frequency filter is 

applied to the measured sound level dB(A) to account for 

these sensitivities. Other frequency weightings (B, C and D) 

are less commonly used. Sound measured without a filter is 

denoted as linear weighted dB(linear). 

Ambient noise 

The total noise in a given situation, inclusive of all noise 

source contributions in the near and far field. 

Community annoyance 

Includes noise annoyance due to: 

- character of the noise (e.g. sound pressure level, 

tonality, impulsiveness, low-frequency content) 

- character of the environment (e.g. very quite 

suburban, suburban, urban, near industry) 

- miscellaneous circumstances (e.g. noise avoidance 

possibilities, cognitive noise, unpleasant associations) 

- human activity being interrupted (e.g. sleep, 

communicating, reading, working, listening to radio / 

TV, recreation). 

Compliance 

The process of checking that source noise levels meet with 

the noise limits in a statutory context. 

Cumulative noise level 

The total level of noise from all sources. 

EPA Licence 

Environment Protection Authority Licence. 

Extraneous noise 

Noise resulting from activities that are not typical to the area. 

Atypical 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. 

Feasible and reasonable measures 

Feasibility relates to engineering considerations and what is 

practical to build; reasonableness relates to the application 

of judgement in arriving at a decision, taking into account the 

following factors: 

- noise mitigation benefits (amount of noise reduction 

provided, number of people protected) 

- cost of mitigation (cost of mitigation versus benefit 

provided) 

- community views (aesthetic impacts and community 

wishes) 

- noise levels for affected land uses (existing and future 

levels, and changes in noise levels). 

Impulsiveness 

Impulsive noise is noise with a high peak of short duration or 

a sequence of these peaks. Impulsive noise is also 

considered annoying. 

ICNG 

NSW DECCW Interim Construction Noise Guidelines 

Low frequency 

Noise containing major components in the low-frequency 

range (20 to 250 Hz) of the frequency spectrum. 

Noise criteria 

The general set of non-mandatory noise levels for protecting 

against intrusive noise (for example, background noise plus 

5 dB) and loss of amenity (e.g. noise levels for various land 

use). 

Noise Level (goal) 

A noise level that should be adopted for planning purposes 

as the highest acceptable noise level for the specific area, 

land use and time of day. 

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. 

Non-compliance 

A development typically 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. 

NSW OEH 

New South Wales Office of Environment and Heritage. 

Performance-based goals 

Goals specified in terms of the outcomes/ performance to be 

achieved, but not in terms of the means of achieving them. 

Rating background level 

The rating background level is the overall single figure 

background level representing each day, evening and night 

time period. The rating background level is the median LA90 

noise level measured over all day, evening and night time 

monitoring periods. 

Receiver 

The noise-sensitive land use at which noise from a 

development can be heard. 

RTA 

NSW Roads and Traffic Authority. 

Sleep disturbance 

Awakenings and disturbance of sleep stages  

Sound & decibels (dB) 

Sound (or noise) is caused by minute changes in 

atmospheric pressure that are detected by the human ear. 

The ratio between the quietest noise audible and that which 
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would cause permanent hearing damage is a million times 

the change in sound pressure.  

To simplify this range the sound pressures are 

logarithmically converted to decibels from a reference level 

of 2 x 10
-5
 Pa. 

The picture below indicates typical noise levels from 

common noise sources 

 

dB is the abbreviation for decibel — a unit of sound 

measurement. It is equivalent to 10 times the logarithm (to 

base 10) of the ratio of a given sound pressure to a 

reference pressure. 

Sound power level (SWL) 

The sound power level of a noise source is the sound energy 

emitted by the source. Notated as SWL, sound power levels 

are typically presented in dB(A). 

Sound pressure level (SPL) 

The level of noise, usually expressed as SPL in dB(A), as 

measured by a standard sound level meter with a pressure 

microphone. The sound pressure level in dB(A) gives a close 

indication of the subjective loudness of the noise. 

Statistical noise levels 

Noise levels varying over time (e.g. community noise, traffic 

noise, construction noise) are described in terms of the 

statistical exceedance level. 

A hypothetical example of A weighted noise levels over a 15 

minute measurement period is indicated in the following 

figure: 

 

Key descriptors: 

LAMax Maximum recorded noise level. 

LA1 The noise level exceeded for 1% of the 15 minute 

interval. 

LA10 Noise level present for 10% of the 15 minute 

interval. Commonly referred to the average 

maximum noise level. 

LAeq Equivalent continuous (energy average) A-

weighted sound pressure level. It is defined as the 

steady sound level that contains the same amount 

of acoustic energy as the corresponding time-

varying sound. 

LA90 Noise level present for 90% of time (background 

level). The average minimum background sound 

level (in the absence of the source under 

consideration). 

Steady state noise level 

The steady state noise level is the operator observed 

baseline noise level where sources influencing the statistical 

results are determined. 

Threshold 

The lowest sound pressure level that produces a detectable 

response (in an instrument/person). 

Tonality 

Tonal noise contains one or more prominent tones (and 

characterised by a distinct frequency components) and is 

considered more annoying. A 5 dB(A) penalty is typically 

applied to noise sources with tonal characteristics 
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1. Introduction 

This Construction Nose and Vibration Impact Statement (CNVIS) has been prepared by the 

Hunter Expressway Alliance (Alliance) to identify potential noise and vibration impacts from 

blasting activities proposed as part of the construction of the Hunter express way between 

the F3 and Kurri Kurri.  

Blasting works has been identified at 8 locations along the works corridor. Noise and 

vibration impacts from the proposed blasting activities at each of these locations have been 

assessed as part of the CNVIS. 

1.1 Project construction requirements  

This CNVIS has been prepared as part of the Construction Noise and Vibration Management 

Sub Plan (CNVMSP) required in accordance with Condition of Approval (CoA) 71. 

The Project CoA include requirements where blasting is required during the construction 

program. Table 1-1 details the blasting CoA: 

Table 1-1 Blasting conditions of approval 

Condition of Approval Requirement 

77 Vibration and Blasting 

Should blasting be required, the Proponent shall prepare a Blast 
Management Strategy in consultation with the EPA and incorporate this 
Strategy into the Construction Noise and Vibration Management Sub Plan. 
The Strategy shall be prepared with an aim to demonstrate that all blasting 
and associated activities will be undertaken in a manner that will not 
generate unacceptable noise and vibration impacts at residences or other 
noise sensitive receivers. Issues to be considered the Strategy shall 
include but not necessarily be limited to: 

� details of blasting to be performed, including location, method and 
justification of the need to blast; 

� identification of any potentially affected noise and vibration sensitive 
sites including heritage buildings and utilities; 

� establishment of appropriate criteria for blast over pressure and ground 
vibration levels at each category noise sensitive site 

� determination of noise and vibration potential impacts from blasting and 
appropriate best management practices 

� community consultation procedures 

Reference shall be made to the Guideline entitled “Technical Basis for 
Guidelines to Minimise Annoyance due to Blasting Overpressure and 
Ground Vibration” prepared by the Australian and New Zealand 
Environment and Conservation Council (ANZEEC). The plan shall be 
submitted to the EPA when applying for an Environmental Protection 
Licence for the construction phase. 

78 Vibration and blasting 
Blasts shall be limited to one single detonation in any one day, unless 
otherwise agreed by the OEH in the conditions of an EPL for the Project 

79 Vibration and blasting 

The Proponent shall ensure that vibration resulting from construction of the 
project is limited to: 

� German Standard DIN 4150 and British Standard BS 7385: Part 2 – 
1993 for structural damage vibration; and  
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Condition of Approval Requirement 

� British Standard BS 6472 and Australian Standard AS 2670 for human 
exposure to vibration 

Where there is an inconsistency between these standards, the more 
stringent standard shall apply. 

80 Vibration and blasting 

Dilapidation surveys shall be undertaken for all buildings located within 200 
metres of the road construction area prior to the commencement of 
blasting or major vibration inducing construction activities. The Proponent 
shall be responsible for rectifying any damages occurring as a result of the 
construction with cost to be borne by the Proponent. 

81 Vibration and blasting 

For any section of the project where blasting is proposed, the Proponent 
shall undertake a series of initial trials at reduced scale prior to 
commencement of the proposed blasting to determine the site specific 
blast response characteristics and to define allowable blast sizes to meet 
the Guideline entitled Technical Basis for Guidelines to Minimise 
Annoyance due to Blasting Overpressure and Ground Vibration prepared 
by the Australian and New Zealand Environment and conservation Council 
(ANZEEC) 

82 Vibration and blasting 
The Proponent shall provide a minimum of 48 hours notice to occupants 
located within 500 metres of any blasting and provide a schedule of 
blasting times to affected residences. 

83 Vibration and blasting 
Blasting shall only be undertaken between the hours of 10 am and 3 pm 
(Monday to Friday) and 10 am to 1 pm (Saturday) unless otherwise agreed 
by the OEH in the conditions of an EPL for the Project 

All construction works would adopt relevant noise and vibration management and mitigation 

measures detailed in the Project CNVMSP to minimise potential impacts at nearest 

receivers. 
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2. Blasting locations 

Blasting is required to remove large volumes of rock material at locations to achieve required 

delivery of the project, provide a significant cost reduction compared to standard construction 

techniques for rock removal and where there is minimal potential disturbance to adjacent 

residential and sensitive receivers. 

At the time of this CNVIS blast methodologies had not been determined by the Alliance. 

Locations where blasting would be undertaken along the road corridor are indicated in Table 

2-1 and Figure 2-1 below. Assessment of potential noise and vibration impacts from non 

blasting techniques for rock removal has been considered in the Construction Noise and 

Vibration Impact Statement D Main Carriageway Works (Appendix D, Hunter Expressway 

Construction Noise and Vibration Sub-Plan, 2010) 

Table 2-1 Blasting locations 

Location chainage Description 

Side Cut between 3300 and 3400 Possible small amount of blasting in sandstone  

Cut between 3410 and 3870  Blasting in sandstone in bottom half of cut  

Cut between 9250 and 9770  Blasting in sandstone at base of cut  

Cut between 11370 and 11470 Blasting in pebbly sandstone  
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Figure 2-1  Proposed Blasting locations 
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3. Blasting noise and vibration criteria  

Blasting airblast overpressure and vibration criteria and blasting conditions have been 

developed in accordance with the Project Conditions of Approval (CoA). Further guidance 

has been adopted Australian and New Zealand Environment and Conservation Council 

(ANZECC) Guidelines Technical Basis for Guidelines to Minimise Annoyance due to Blasting 

Overpressure and Ground Vibration. 

3.1 Blasting objectives to minimise annoyance 

In accordance with CoA 77 the following airblast overpressure and vibration objectives to 

minimise potential for annoyance during blast events have been adopted from the Technical 

Basis for Guidelines to Minimise Annoyance due to Blasting Overpressure and Ground 

Vibration prepared by the Australian and New Zealand Environment and Conservation 

Council (ANZEEC). 

The recommended objectives are for guidance only and may be varied if necessary to suit 

local site conditions.  

Airblast 

The recommended maximum noise level for airblast overpressure events is 

115 dB (Lin peak). 

The level of 115 dB may be exceeded on up to 5% of the total number of blasts over a 

period of 12 months. Notwithstanding, the level should not exceed an airblast overpressure 

goal of 120 dB (Lin peak) at any time. 

Ground vibration 

The recommended maximum level for ground vibration is 5 millimetres per second (mm/s), 

Peak Particle Velocity (PPV). The PPV level of 5 mm/s may be exceeded on up to 5% of the 

total number of blasts over a period of 12 months. The received ground vibration level should 

not exceed a vibration goal of 10 mm/s at any time. 

The ANZEEC guidance recommends where the recommended airblast and ground vibration 

objectives cannot be met controls should be applied to minimise annoyance considerate of 

the circumstances applying. 

3.2 Blasting objectives to minimise structural damage 

The ANZEEC guidelines do not provide recommendation for ground vibration levels to 

minimise potential for structural damage to property and structures.  

Australian Standard AS2187-2-2006 Explosives storage and use Part 2 Use of explosives 

provides recommended Peak Particle Velocity (PPV) vibration goals of 15mm/s up to 50 

mm/s specific to receiver type and the dominant frequency range of the vibration pulse. 

In consultation with Heritage specialist advice and adopting guidance such as AS2187-2-

2006, structural vibration goals would be established to be specific to the conditions of each 

blast location and receiver type, including Heritage sites, as part of the Blast Management 

Strategy.  
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The following structural vibration goals have been established. 

The report GT002 stability analysis of Richmond Vale Rail Tunnels 134 and 139 and 

Vibration Assessment for other Heritage Structures concludes frequency-dependent criteria 

are important for assessing the blast-induced vibration effects on buildings and other 

structures and is the recommended approach.  

As frequency of the ground vibration plays a large role in the response of any structure it is 

important to define not only a PPV value but a frequency range. AS2187.2-2006 Appendix J 

provides two other standards (British Standard BS 7385-2 and United States Bureau of 

Mines (USBM) RI 8507.) that base their PPV limits on frequency and indicates that these are 

suitable for Australian conditions. The frequency that construction equipment will impart on 

the structures at the Minmi Creek area will be greater than 15Hz and hence higher PPV 

limits are applicable based on the AS2187.2-2006 recommendation. Therefore based on this 

and the low stress, displacement and acceleration estimates it is suggested that a PPV of 

5mm/s at a frequency greater than 15Hz is acceptable even for the sensitive Aboriginal sites. 

Individual structural surveys at the heritage sites and structures listed in Section 3 have been 

completed in the above report and table 5-6 outlines the adopted limits for the vibration 

sensitive heritage and Aboriginal heritage sites.  

Table 3-1 Adopted Vibration Objectives for Heritage sites/structures 

Location Vibration level mm/s 

Richmond Vale Railway Tunnels 134  5.3 

Richmond Vale Railway Tunnels 139 20  

Jewboy Bushranger Cave 20  

Burrenjim Dam 5.3 

Blue Gum Creek 5 and 38-04-0236 

Grinding Groove sites 
80 

Location Vibration level mm/s 

< 15Hz > 15hz 

Weir 1 at Minmi Creek 3 5 

Weir 2 at Minmi Creek  3 5 

Minmi Creek Stone Arrangement  3 5 

For Blue Gum Creek 5 and 38-04-0236 Grinding Groove  sites it was concluded in the 

Vibration Analysis for Grinding Grooves Cut 10 and Burrenjim Dam 2011 Report that The 

worst case stress, displacement and acceleration calculations indicated that a blast induced 

PPV of 325mm/s to be appropriate for the grinding grooves adjacent to cut 10. But when 

appropriate factors of safety are considered then this should be reduced to a PPV of 80mm/s 

(A safety Factor of 4). 
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3.3 Environmental Protection Licence Blasting objectives  

Since the approval of the CNVMSP the NSW Office of Environment and Heritage (OEH), 

formerly the Department of Environment, Climate Change and Water, issued EPL 13296 for 

the construction of the Hunter Expressway – F3 Interchange to Kurri Kurri. 

The relevant conditions for blasting works are detailed below,  

L7 Blasting limits 

L7.1 The overpressure level from blasting operations at the premises must not exceed 

120dB (Lin Peak) at any time. Error margins associated with any monitoring equipment used 

to measure this are not to be taken into account in determining whether or not the limit has 

been exceeded. 

L7.2 The overpressure level from blasting operations at the premises must not exceed 

115dB (Lin Peak) for more than five per cent of the total number of blasts over each 

reporting period. Error margins associated with any monitoring equipment used to measure 

this are not to be taken into account in determining whether or not the limit has been 

exceeded. 

L7.3 Ground vibration peak particle velocity from the blasting operations at the premises 

must not exceed 10mm/sec at any time. Error margins associated with any monitoring 

equipment used to measure this are not to be taken into account in determining whether or 

not the limit has been exceeded. 

L7.4 Ground vibration peak particle velocity from the blasting operations at the premises 

must not exceed 5mm/sec for more than five per cent of the total number of blasts over each 

reporting period. Error margins associated with any monitoring equipment used to measure 

this are not to be taken into account in determining whether or not the limit has been 

exceeded. 

For the purpose of the EPL premises are defined in Section A.5 of the licence and exact 

locations are show in the EPL Application Attachment D – Premises Maps. 
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4. Noise and vibration sensitive receivers 

Nearest noise and vibration sensitive structures, heritage sites and residential receivers to 

the proposed blasting locations have been identified from aerial photography and site 

surveys of the alignment. 

Sensitive receivers for each blast location have been identified in the Historical Heritage 

Management Plan for the Approved Hunter Expressway (Umwelt 2009) and Aboriginal 

Cultural Heritage Plan of Management (Umwelt 2010) and are provided in Table 4-1 and 

Figure 4-1. 

Table 4-1 Blasting noise and vibration sensitive receivers and structures 

Location chainage Sensitive receivers 

Side Cut between 3300 and 3400 

3 Indigenous heritage locations at the Blue Gum 
Creek approximately 120 metres of the alignment 

Jewboy Bushranger Caves approximately 400 
metres from potential blasting locations 

Nearest residences are approximately 1.9 
kilometres (Seahampton) and nearest commercial 
receivers (Echidna Drive) 3.5 kilometres from the 
blast location 

The West Wallsend mine is located approximately 
890 metres to the west of the blast location 

Cut between 3410 and 3870  

3 Indigenous heritage locations at the Blue Gum 
Creek approximately 120 metres of the alignment. 

Richmond Vale Railway Tunnels 1 and 2 (CH 
3550-3900 adjacent to the alignment) 

Jewboy Bushranger Caves approximately 500 
metres from potential blasting locations 

Nearest residences are approximately 3 kilometres 
(Seahampton) and nearest commercial receivers 
2.5 kilometres (Echidna Drive) from the blast 
location 

Cut between 9250 and 9770  

2 noise sensitive residential receiver as identified 
by the RTA is located approximately 150-400 
metres for the blast location 

Nearest residences on George Booth Drive, John 
Renshaw Drive, Averys Lane and Buchanan Drive 
within 0.3-1 kilometre of the blast location 

Cut between 11370 and 11470 

8 noise sensitive residential receivers as identified 
by the RTA are located within 300 metres of the 
blast location 

Nearest residences on George Booth Drive, John 
Renshaw Drive, Averys Lane and Buchanan Drive 
within 0.3-1 kilometre of the blast location 
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5. Estimation of blasting noise overpressure 
and vibration 

The specification of required blasting on the Hunter Expressway has not been confirmed. In 

lieu of airblast and ground vibration results from monitored trial blast events, estimation of 

blasting airblast and ground vibration has been made adopting non calibrated equations with 

assumption for site conditions and blast constants. 

The airblast and ground vibration estimation has adopted guidance from AS2187-2-2006. 

5.1 Estimation of airblast overpressure 

Equation 5-1 has been adopted for the estimation of airblast overpressure: 

a

a
Q

R
KP 








=

3/1
        Equation 5-1 

P = pressure in kilopascals for 115 dB criteria 

Q =  explosive charge mass in kilograms 

R = distance from charge in metres 

Ka = site constant 

a = site exponent 

Adopting AS2187.2 guidance for ‘average’ blast conditions a site exponent (a) of -1.45 and a 

site constant (Ka) of 10 have been adopted in the assessment. Charge mass estimations 

detailed in Table 6-6 have been recommended to potentially achieve the desired noise 

objective of 115 dB Lin at the nearest receiver locations. 

5.1.1 Blasting vibration assessment 

Ground vibration levels from blasting depend on the maximum instantaneous charge. 

AS2187.2 provides equation 5-2 to estimate ground vibration levels from blasting events 

applying the following relationship: 

B

Q

R
KgV 








=

2/1
       Equation 5-2 

V = ground vibration PPV 

R = distance between charge and point of measurement / receiver 

Q = maximum instantaneous charge 

Kg, B = site and rock property constants. 

To provide an estimation of feasible maximum mass charge, for average blast conditions, to 

achieve a conservative annoyance ground vibration objective of 5 mm/s, site constants of Kg 

516 and B -1.6 have been adopted from AS2187.2. 
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5.2 Estimated individual blast maximum instantaneous charges 

Estimated maximum instantaneous charges provided in Table 5-1 have been predicted to 

achieve recommended objectives of 115 dB Lin airblast overpressure and 5 mm/s PPV 

ground vibration at nearest occupied residential receivers to minimise likelihood for 

annoyance. 

Estimation of maximum instantaneous charges, to minimise potential for structural damage, 

have not been undertaken due to the range of parameters required to be considered for site 

ground and rock conditions and the structural sensitivity of nearest buildings, structures and 

heritage sites. 

In all cases, in accordance with the Blast Management Strategy, measured airblast and 

ground vibration from trial blast events would be adopted to design individual blast events to 

achieve the recommended airblast and ground vibration objectives. 

Table 5-1:  Estimated effective mass charges to minimise annoyance 

Residential receivers 
Distance to 

cut, m 

Maximum instantaneous charge, Kg 

air blast vibration 

Side cut between 3300 and 3400 

Seahampton residences (south east) 1900 5190 4075 

Echidna Drive (north west) 3500 32430 13800 

Cut between 3410 and 3870 

Seahampton residences (south east) 3000 20400 10500 

Echidna Drive (north west) 2500 11800 7000 

Cut between 9250 and 9770 

George Booth Drive, John Renshaw 
Drive, Averys Lane & Buchanan Drive 

150-1000 <5 - 750 25 – 1100 

Cut between 11370 and 11470 

George Booth Drive, John Renshaw 
Drive, Averys Lane & Buchanan Drive 

300-1000 20 - 750 100 - 1100 
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6. Blast management measures 

Adopting the estimation of likely maximum mass charges to achieve blasting overpressure 

and vibration objectives, blast management measures have been recommended to minimise 

potential air blast overpressure and vibration impacts. 

The objectives of this blast management measures are to ensure all blasting events: 

� do not result in air blast overpressure and ground vibration that exceed adopted 

guidelines at occupied receivers 

� do not damage property, infrastructure or heritage sites 

� do no cause injury or death to person(s) 

6.1 Potential noise and vibration sensitive receivers 

Based on the potential proximity to the proposed blasting locations the following potential 

sensitive receiver catchments have been identified. 

Residential sensitive receivers 

� all residences within the Seahampton community 

� all residences within 1 kilometre of alignment chainage 9250 – 9770 at George Booth 

Drive, John Renshaw Drive, Averys Lane and Buchanan Drive 

Vibration sensitive structures 

� West Wallsend Mine 

�  Indigenous heritage sites located at alignment chainage 3300 – 3870, 9250 – 9770 and 

11370 – 11470 

� Richmond Vale Railway Tunnels 1 and 2 approximate chainage 3550:3900 

� Jewboy Bushranger Cave approximately chainage 2895 

6.2 Blasting air blast and vibration criteria 

In accordance with CoA 77, adopting the ANZEEC guidance to minimise potential 

annoyance at occupied receivers during blast events:  

� the maximum overpressure due to blasting is recommended to not exceed an objective of 

115 dB(Lin) for more than 5% of blasts in any year, and should not exceed 120 dB(Lin) 

for any blast. 

� a maximum ground vibration objective of 5mm/sec PPV is recommended at residences to 

for more than 5% of blasts in any year, and should not exceed 10mm/sec for any blast. 

Detailed in Table 5-1 maximum instantaneous blast charges have been estimated to achieve 

adopted air blast and vibration objectives based on average blast conditions. The 

recommended maximum instantaneous blast charges should be discussed and revised in 

consultation with the specialist blasting contractor and further to blast trial events. 
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6.3 Blasting overpressure and vibration management measures 

Detailed in Table 6-1, measures to reduce and control blasting noise and vibration 

management measures have been provided considerate of requirements of the Project CoA 

and RTA QA Specification R44 Earthworks, 2009. 

Table 6-1 Blasting noise and vibration management measures 

Management measure Responsibility Source of requirement 

Blasting shall be limited to one single 
detonation in any one day unless otherwise 
agreed by the EPA through the CNVM Sub 
Plan process 

Environment Manager CoA 78 

Blasting trials will be undertaken at proposed 
blasting locations. Results from the trials will 
be used to determine site-specific blast 
designs that will enable the performance 
criteria specified in this CNVIS 

Environment Manager CoA 81 

Subject to confirmation during blasting trials, 
the predicted blasting air blast and vibration 
objectives detailed in Section 5 of this CNVIS 
shall be applied in establishing individual blast 
specifications indicative of nearest residences 
and blast sensitive structures.  

Environment Manager CoA 81 

Blasting shall only be undertaken between the 
hours of 10 am – 3 pm Monday to Friday and 
10 am – 1 pm Saturdays (excluding public 
holidays) unless otherwise approved by the 
Principal. 

A blast must not be detonated prior to the time 
that has been announced for that blast unless. 

Environment Manager CoA 83 

All reasonable attempts will be made to advise 
occupants of residences located within 500 
metres of a blast. The advice will be provided 
at least 5 days before a blast and include a 
schedule of blast time(s) and a telephone 
number and contact name. 

Environment Manager CoA 82 

Dilapidation survey shall be undertaken for all 
buildings located within 200 metres of the road 
construction area prior to the commencement 
of blasting or major vibration inducing 
construction activities. The Proponent shall be 
responsible for rectifying damages occurring 
as a result of the construction with cost to be 
borne by the Proponent 

Environmental Manager CoA 80 

6.4 Blast specification records 

Prior to the commencement of each blast event Table 6-2 is to be completed to establish 

blast conditions to achieve the adopted airblast and ground vibration objectives to minimise 

potential for annoyance at occupied receivers and potential structural damage at nearest 

buildings, structures and heritage sites. 
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Note  all air blast noise levels in dB(Lin) to nearest dB 

  Ground vibration measured as peak particle velocity 

Table 6-2 Blasting record template 

Date / 
time 

ID 

Blast holes Explosive Max 
instantaneous 

charge kg 
Initiation Stemming 

air blast 
dB(Lin) 

vibration 
mm/s location no. diameter depth inclination 

Burden 
/spacing 

Type Amount 
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6.5 Blasting air blast and Vibration Monitoring 

In accordance with the CoA 81 airblast overpressure and ground bourne vibration shall be 

monitored during scheduled blasting trials to determine maximum allowable blasting sizes 

and for each blasting event to determine compliance with adopted air blast and ground 

vibration objectives. 

The following air blast and vibration monitoring strategy has been prepared in accordance 

with requirements of AS2187.2 Appendix J – Ground Vibration and Airblast (Informative). 

The recommended approach to air blast and ground vibration monitoring is to be applied for 

routine monitoring of standard blasts. Variation to the adopted methodologies maybe 

required considerate of blasting specification, assessed receiver locations and environmental 

conditions. 

In accordance with RTA R44 Clause 4.5.4 all monitoring should be undertaken by personnel 

possessing current NATA accreditation for such monitoring unless otherwise approved by 

the Principal. 

6.5.1 Equipment requirement 

Monitoring equipment should comply with Appendix J Section J3 – Measurement of 

AS2187.2.  

� all equipment calibration should be maintained and documented, calibration should be 

undertaken at internals not exceeding 12 months. All equipment should be calibrated by 

a NATA accredited testing facility 

� monitoring personnel should be informed of the blast specification to confirm 

appropriate selection of monitoring locations and parameters 

� the full waveform should be recorded, as a minimum 3 seconds per kilometres should 

be allowed plus the blast duration 

� prior to the blasting event monitoring of existing background noise levels should be 

undertaken to as a minimum include LA90, LAeq, LA10 and LA1 noise indices 

6.5.2 Air blast monitoring 

Air blast maximum pressure level as Pascals (Pa) or decibels Linear (dBLin) should be 

monitored using a microphone for the full duration of the blast event. The frequency range of 

the measurement should be at least 2 Hz to 250 Hz (-3 dB roll off) with a tolerance of ± 1 

dB(Lin) over this frequency range. 

It is recommended the monitoring equipment or post processing software have provision for 

the analysis of air blast A weighted and C weighted noise levels and associated sound 

exposure levels to provide additional information for the assessment of potential disturbance. 

The microphone should be orientated in a direction of maximum sensitive to the incident of 

the sound. The microphone is to be mounted on a tripod at least 1 metre above ground level 

and a windshield fitted. Care should be taken to locate the microphone away from structure 

that may produce reflections. 



  Hunter Expressway Construction noise and vibration impact statement E - Blasting impact assessment 

   Page 16 
 
 

6.5.3 Air blast monitoring locations 

As a minimum noise monitoring should be undertaken during blast events at the following 
residential receivers where occupied during a blast event. Specific noise monitoring locations 
would be confirmed following an initial site visit and confirmation of the proposed blasting 
events. 

� Seahampton community 

� Echidna Drive 

� George Booth Drive 

� John Renshaw Drive 

� Avery’s Lane  

� Buchanan Drive 

6.5.4 Ground vibration monitoring 

Ground vibration peak particle velocity should be measured by a transducer capable of 

measuring vibration expressed in millimetres per second (mm/s). The transducer should 

produce signals for three mutually orthogonal axes (X,Y and Z) preferably with one sensor 

measuring the vertical direction two horizontal directions. 

The measurement equipment should record and be able to play back these signals for the 

full duration of the blast event. The absolute maximum signal value for each component 

should be derived as the Peak Component Particle Velocity (PCPV). The monitoring 

equipment should also indicate maximum of a root sum of squares calculation for the three 

components over the whole signal duration, referred to as the Peak Vector Peak Particle 

Velocity (VPPV). 

The frequency range of the measurement should be at least 2 Hz to 250 Hz (-3 dB roll off) 

with a tolerance of ± 1 dB(Lin) over this frequency range. 

Monitoring should be undertaken on the ground near the point of concern, located away from 

structures with potential to result in reflections. The transducer should be mounted to 

faithfully record the motion of the ground. For a rigid surface the transducer can be bonded 

to the surface. Where the surface is soil the transducer should be embedded or fixed to an 

embedded mount.  

6.5.5 Monitoring of meteorological conditions 

Where possible localised meteorological conditions should be measured during each blast 

event to include wind speed, wind direction, cloud cover and air temperature. 

6.5.6 Vibration monitoring locations 

As a minimum vibration monitoring should be undertaken during blast events at the following 
heritage structures and sites. Specific vibration monitoring locations would be confirmed 
following an initial site visit and confirmation of the proposed blasting events. 

� Richmond Vale Railway Tunnel approximate chainage 3550:3900 

� Jewboy Bushranger Cave approximate chainage 2895 

� Blue Gum Creek approximate chainage 3070:3595 

� Wallis Creek approximate chainage 10740:11300 

� Culverts at Main Northern railway not required due to separation to nearest blast location 
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6.6 Community consultation 

In accordance with CoA 82, individual landowners/residents within 500 metres of blast 

events will be notified both in writing and/or in person at least 48 hours prior of any activities 

that may impact on their property throughout the construction period. All landowners and 

residents will be provided with the name and contact details of an appropriate contact person 

as well as the 1800 hotlines number prior to blasting commencing on site. 

A 24 hour toll-free complaints contact telephone number (1800 001 267) has been 

established for general public to reach a person who can arrange appropriate response 

action to a complaint. Details of all complaints received during construction will be recorded 

and initial response provided within 24 hours and a detailed response within 10 days. 

Information on all complaints received shall be made available on request to the Director-

General and all relevant government agencies. 

The Community Manager shall receive, log, track and respond to complaints. The name and 

contact details of this person(s) shall be provided to the relevant Council(s) and the Director-

General upon appointment or upon any changes to that appointment.  
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