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Executive summary 

The proposed modification 
Roads and Maritime Services proposes to modify the M1 Pacific Motorway Kariong Ramps and 
Kariong to Somersby Widening Project by carrying out concrete road surface repairs in the lead up 
to the main work. Key features of the proposed modification would include: 

• Removing and replacing about 170 defective concrete road surface slabs from the north and
southbound fast lanes

• Transporting waste concrete and steel offsite to an appropriately licensed facility

• Supplementary cross-stitching of about 1250 existing concrete road surface slabs from the
north and southbound fast lanes

• Line marking, where necessary, and opening to traffic at the conclusion of each shift.

The proposed modification extends over the full length of the approved project area. 

Background 
A review of environmental factors (REF) was prepared for the M1 Pacific Motorway Kariong 
Ramps and Kariong to Somersby Widening project in December 2014 (referred to in this 
addendum REF as the approved project REF). The approved project REF was placed on public 
display between 19 January 2015 and 27 February 2015 for community and stakeholder comment. 
A submissions report, dated May 2015 was prepared to respond to issues raised.  

In addition, the following addendum REFs for the M1 Pacific Motorway Kariong Ramps and 
Kariong to Somersby Widening project have been prepared: 

• M1 Pacific Motorway Kariong Ramps and Kariong to Somersby Widening Addendum REF
(November 2015) – Survey works

• M1 Pacific Motorway Kariong Ramps and Kariong to Somersby Widening Addendum REF
(January 2016) – Survey works.

Need for the proposed modification 
Chapter 2 of the approved project REF addresses the strategic need for the approved project. The 
proposed modification described and assessed in this addendum REF is consistent with the 
strategic need for the approved project.  

The proposed modification is needed to support delivery of the approved project and to ensure 
existing road surface deterioration does not compromise the quality and durability of the new road 
surface installed as part of the approved project. 

Proposal objectives and development criteria 
Section 2.3 of the project REF identifies the proposal objectives and development criteria that 
apply to the proposed modification. 

Options considered 
Roads and Maritime has identified more than 1500 concrete road surface slabs on the north and 
southbound carriageways on the M1 Pacific Motorway within the extent of the approved project 
that require repair. Consideration was given to the following options: 

1. Option 1 - ‘Do nothing’ option. This option involves leaving all existing road surface in its
current condition
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2. Option 2 – Involves carrying out all identified defective road surface repairs as night work 

3. Option 3 – The ‘Preferred option’ - This involves carrying out selective road surface repairs as 
night work (ie repair of 170 concrete slabs) and supplementary cross-stitching, and 
consolidating the remaining repairs for completion as day work concurrently with the approved 
project by the successful contractor. 

Statutory and planning framework 
The proposed modification is categorised as development for the purpose of a road and road 
infrastructure facilities and is being carried out by or on behalf of a public authority. Under clause 
94 of the ISEPP the proposed modification is permissible without consent. The proposed 
modification is not State significant infrastructure or State significant development. The proposed 
modification can be assessed under Part 5 of the EP&A Act. Consent from Council is not required. 

The matters prescribed by clause 228 of the Environmental Planning and Assessment Regulation 
2000, for consideration by assessments under Part 5, have been reviewed. No requirement for a 
referral under the EPBC Act has been identified. 

Community and stakeholder consultation  
A Communications and Community Involvement Plan (CCIP) was prepared in February 2014. The 
CCIP seeks to identify key stakeholders, key potential community and stakeholder issues raised in 
response to the approved project, and potential mitigation measures/responses to be implemented 
by Roads and Maritime. 

Consultation specific to the proposed modification has included doorknocking of 49 residents and 
businesses on 10 and 11 March 2016. These residents were considered likely to be affected by the 
work. Roads and Maritime personnel provided strategic information about the proposed 
modification including: 

• Activities proposed 

• Tentative timing and duration of anticipated activities 

• Contact details for the Project Manager to obtain further information. 

Residents and businesses were also informed a construction noise and vibration assessment was 
being prepared to determine those properties likely to be noise affected at times during the 
proposed modification. 

Consultation will continue with the community and stakeholders throughout the detailed design and 
construction phases of the approved project and proposed modification. The consultation will be 
carried out in accordance with the Roads and Maritime Services Community Participation and 
Communications: A resource manual for staff (Roads and Maritime, 2012). 

Environmental impacts 
The approved project inclusive of the proposed modification is substantially the same as that 
considered in the approved project REF, November 2015 Addendum REF and January 2016 
Addendum REF. The proposed modification has been reviewed in the context of the receiving 
environment to identify any new issues for assessment. Issues identified for further assessment 
included: 

Traffic and access 
The proposed modification would be carried out under live traffic with temporary traffic control in 
place (eg reflective cones, temporary signage and traffic controllers). To achieve this the number of 
lanes on each carriageway at the approach and through the work area would be reduced by one 
(ie three lanes to two and two lanes to one) with a 40 kilometre per hour construction speed limited 
introduced.  
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It is anticipated minor delays to road users would be experienced. Any delays would be localised 
and would occur outside of peak periods when traffic volumes are lower. During busy morning, 
daytime and early evening periods the motorway would be returned to its existing operational 
capacity. 

Noise and vibration 
During the evening period noise impact would vary depending on the activity in progress. Up to 21 
residences would experience noise levels above the noise management level (NML) during 
hydraulic hammering of concrete road surface slabs.  

During the night period up to 27 residences would experience noise levels exceeding the NML 
during hammering of concrete road surface slabs and 28 during the cross-stitching process.  

It is predicted the sleep disturbance NML would be exceeded for residences in all noise catchment 
areas across the proposed modification. Up to 22 residences would experience maximum noise 
levels exceeding the sleep disturbance NML during the hydraulic hammering activity. 

It is important to note that activities such as hydraulic hammering of existing concrete road surface 
slabs and the loading-out / removal of waste concrete would typically occur early during each shift 
(ie where possible prior to 11pm). This would be necessary to allow sufficient time for new 
concrete to cure prior to exposure to traffic. 

Justification and conclusion 
Justification for the M1 Pacific Motorway Kariong Ramps and Kariong to Somersby Widening 
Project has been analysed in detail in Section 8.1 of the approved project REF. The analysis 
remains applicable to the proposed modification. In addition, the proposal modification would 
address current pavement deterioration and would deliver improved ride quality for motorists using 
this section of the M1. In the absence of the proposed modification, it would be expected that the 
frequency and extent of maintenance costs would accelerate beyond what would be otherwise 
considered reasonable and increase the future cost of rehabilitation for this part of the road 
network. The proposal would serve to improve road safety and deliver value for money for NSW 
and Federal governments. 

The benefits of the proposed modification are considered to outweigh the mostly temporary 
adverse impacts and risks associated with the proposed modification. 
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1 Introduction 

1.1 Proposed modification overview 
Roads and Maritime Services (Roads and Maritime) proposes to modify the M1 Pacific Motorway 
Kariong Ramps and Kariong to Somersby Widening Project by carrying out concrete road surface 
repairs (proposed modification) in the lead up to the main work. Key features of the proposed 
modification would include: 

• Installing and removing traffic control at the start and conclusion of each work shift 

• Removing and replacing about 170 defective concrete slabs from the north and southbound 
fast lanes 

• Transporting waste concrete and steel offsite to an appropriately licensed facility for 
commercial reuse unrelated to the proposed modification 

• Supplementary cross-stitching of about 1250 existing concrete slabs from the north and 
southbound fast lanes 

• Line marking, where necessary, and opening to traffic at the conclusion of each shift. 

The proposed modification extends over the full length of the approved project area and includes 
repair and supplementary cross-stitching of concrete road surface slabs within the north and 
southbound fast lanes. The location of the proposed modification is shown in Figure 1-1 Figure 1-2 
show the extent of a typical concrete road surface slab to be repaired. Chapter 3 describes the 
proposed modification in more detail.  

A review of environmental factors (REF) was prepared for the M1 Pacific Motorway Kariong 
Ramps and Kariong to Somersby Widening project in December 2014 (referred to in this 
addendum REF as the approved project REF). The approved project REF was placed on public 
display between 19 January 2015 and 27 February 2015 for community and stakeholder comment. 
A submissions report, dated May 2015 was prepared to respond to issues raised.  

In addition, the following addendum REFs for the M1 Pacific Motorway Kariong Ramps and 
Kariong to Somersby Widening have been prepared: 

• M1 Pacific Motorway Kariong Ramps and Kariong to Somersby Widening Addendum REF 
(November 2015) – Survey works 

• M1 Pacific Motorway Kariong Ramps and Kariong to Somersby Widening Addendum REF 
(January 2016) – Survey works. 

1.2 Purpose of the report 
This addendum review of environmental factors (REF) has been prepared by Bowditch Group on 
behalf of Roads and Maritime, Freight & Regional. For the purposes of these works, Roads and 
Maritime is the proponent and the determining authority under Part 5 of the Environmental 
Planning and Assessment Act 1979 (EP&A Act). 

This addendum REF is to be read in conjunction with the approved project REF (December 2014), 
submissions report (May 2015) and previous addendum REFs (November 2015, January 2016) for 
the approved project. The purpose of this addendum REF is to describe the proposed modification, 
to document and assess the likely impacts of the proposed modification on the environment, and to 
detail protective measures to be implemented. 

The description of the proposed work and associated environmental impacts have been 
undertaken in context of clause 228 of the Environmental Planning and Assessment Regulation 
2000, the Threatened Species Conservation Act 1995 (TSC Act), the Fisheries Management Act 
1994 (FM Act), and the Australian Government’s Environment Protection and Biodiversity 
Conservation Act 1999 (EPBC Act).  
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Figure 1-1: Location of the proposed modification wholly within the footprint of the approved project 
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Figure 1-2: Typical concrete road surface slab to be replaced 

  



 

M1 Upgrade Kariong to Somersby concrete road surface repairs 
Addendum Review of Environmental Factors 

9 

In doing so, the addendum REF helps to fulfil the requirements of Section 111 of the EP&A Act that 
Roads and Maritime examine and take into account to the fullest extent possible, all matters 
affecting or likely to affect the environment by reason of the activity. 

The findings of the addendum REF would be considered when assessing: 

• Whether the proposed modification is likely to result in a significant impact on the environment 
and therefore the necessity for an environmental impact statement to be prepared and approval 
to be sought from the Minister for Planning under Part 5.1 of the EP&A Act. 

• The significance of any impact on threatened species as defined by the TSC Act and/or FM 
Act, in section 5A of the EP&A Act and therefore the requirement for a Species Impact 
Statement. 

• The significance of any impact on nationally listed biodiversity matters under the EPBC Act, 
including whether there is a real possibility that the activity may threaten long-term survival of 
these matters, and whether offsets are required and able to be secured. 

• The potential for the proposed modification to significantly impact any other matters of national 
environmental significance or Commonwealth land and therefore the need to make a referral to 
the Australian Government Department of the Environment for a decision by the 
Commonwealth Minister for the Environment on whether assessment and approval is required 
under the EPBC Act. 
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2 Need and options considered 

2.1 Strategic need for the proposed modification 
Chapter 2 of the approved project REF addresses the strategic need for the approved project. The 
proposed modification described and assessed in this addendum REF is consistent with the 
strategic need for the approved project.  

The proposed modification is needed to support delivery of the approved project and to ensure 
existing road surface deterioration does not compromise the quality and durability of the new road 
surface installed as part of the approved project. 

2.2 Proposal objectives and development criteria 
Section 2.4 and 2.5 of the approved project REF identifies the approved project objectives and 
development criteria for the approved project. These also apply to the proposed modification. 

2.3 Alternatives and options considered 

2.3.1 Methodology for selection of preferred option 
Having regard to the nature of the proposed modification and the constraints imposed by the 
approved project, a limited number of options were available to address the identified need. 

In this context, the process of option selection had two broad stages: 

1. A consideration of whether the proposed modification in any configuration could be justified. 
This is an evaluation of the ‘do nothing’ option.  

2. An evaluation of options by reference to their respective impact and benefit. 

2.3.2 Identified options 
Roads and Maritime has identified more than 1500 concrete road surface slabs on the north and 
southbound carriageways on the M1 Pacific Motorway within the extent of the approved project 
that require repair. Consideration was given to the following options: 

1. Option 1 - ‘Do nothing’ option. This option involves leaving all existing road surface in its 
current condition 

2. Option 2 – Involves carrying out all identified defective road surface repairs as night work 

3. Option 3 – The ‘Preferred option’ - This involves carrying out selective road surface repairs as 
night work (ie repair of 170 concrete slabs) and supplementary cross-stitching, and 
consolidating the remaining repairs for completion as day work concurrently with the approved 
project by the successful contractor. 

2.3.3 Analysis of options 

Option 1 – ‘Do nothing’ 
The ‘do nothing’ option was not considered appropriate as it may compromise the quality and 
durability of new the road surface installed as of part of the approved project. The defective road 
surface has an unknown service life and further deterioration may shorten the design life of new 
road surface to which it would be connected. The approved project would not be feasible to build 
without fixing the existing road surface. 

Option 2 – Undertake all identified defective road surface repairs at night 
This option would involve repairing in excess of 1500 concrete slabs from nearly all north and 
southbound travelling lanes as night work. It would take up to four years to complete and cause 
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considerable impact to road users, nearby noise sensitive receivers and expose workers to 
extended periods of working under live traffic. It would also cause considerable delay to start of the 
approved project. 

Option 3 – Selective concrete road surface repairs 
This option would involve carrying out selective concrete road surface repairs (ie replacement of 
concrete slabs or supplementary cross-stitching) within the north and southbound fast lanes as 
night work. These repairs are those that are unable to be performed as consolidated repairs using 
a single lane paving machine during extended daytime hours, behind traffic barriers and during 
temporary traffic staging on the approved project. There would be some noise impact to sensitive 
receivers attributable to the work being carried out at night. Short term and localised delays would 
also be experienced by road users while reduced construction work zone speed limits are in effect. 

2.4 Preferred option 
The preferred option involves carrying out selective concrete road surface repairs and 
supplementary cross-stitching within the north and southbound fast lanes as night work. These 
repairs are unable to be performed as consolidated repairs using a single lane paving machine 
during extended daytime hours, behind traffic barriers and during temporary traffic staging on the 
approved project.  

The preferred option would best address the identified need by ensuring defective concrete road 
surface slab repairs are completed within a reasonable period of time and do not compromise 
delivery of the approved project in terms of quality, durability and timing. 

The principles of ecologically sustainable development encourage the integration of economic, 
social development and environmental considerations into the decision-making process for all 
developments. The development of the proposed modification is consistent with these principles as 
demonstrated by the approved project objectives and the alignment of the preferred option with 
those objectives. 
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3 Description of the proposed modification  

3.1 The proposed modification 
Roads and Maritime proposes to modify the M1 Pacific Motorway Kariong Ramps and Kariong to 
Somersby Widening Project by carrying out defective concrete road surface repairs in the lead up 
to the main work. The location of the proposed modification is shown in Figure 1-1. Figure 1-2 
show the extent of a typical concrete road surface slab to be repaired. 

Key features of the proposed modification are: 

• Installing and removing traffic control at the start and conclusion of each work shift 

• Removing and replacing about 170 defective concrete slabs from the north and southbound 
fast lanes. 

• Transporting waste concrete and steel offsite to an appropriately licensed facility for 
commercial reuse unrelated to the proposed modification 

• Supplementary cross-stitching of about 1250 existing concrete slabs from the north and 
southbound fast lanes 

• Line marking, where necessary, and opening to traffic at the conclusion of each shift. 

Appendix A provides an indicative time-based summary of the concrete slab repair process during 
each shift, including a contingency plan in the event there are equipment and/or product failures. It 
also includes a road surface repair defect summary which distinguishes between road surface 
repairs to be completed as part of this proposed modification and those to be deferred and carried 
out as part of the approved project.  

3.2 Design 

3.2.1 Design criteria 
Design criteria for the approved project are detailed in Section 3.2 of the approved project REF. 
There are no additional design criteria for the proposed modification. 

3.2.2 Engineering constraints 
Engineering constraints for the approved project are detailed in Section 3.2 of the approved project 
REF. No additional engineering constraints have been identified for the proposed modification. 

3.3 Construction activities 

3.3.1 Work methodology 
Concrete slab repairs would take place over the full eight-kilometre length of the approved project, 
but remain wholly within the existing north and southbound fast lanes. No work would be 
undertaking within the median to facilitate additional lanes, which is the subject of the approved 
project. The following activities would be carried out during a typical work shift for the duration of 
the proposed modification: 

• Establishment of traffic control including lighting, signage, traffic cones, light vehicles and trucks 

• Saw-cutting of existing damaged concrete slab for removal 

• Hydraulic hammering of existing damaged concrete slab for removal 

• Loading out and removal of concrete rubble and steel to suitably licensed disposal or recycling 
facility 
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• Delivery of pre-mixed concrete and /or delivery of sand, cement, aggregate and reinforcing 
steel for mixing on site 

• Placing of concrete 

• Curing of concrete 

• Supplementary cross-stitching of existing concrete slabs using an automated system that drills 
and epoxy sets steel reinforcing tie bars 

• Line marking if required including the placement of other road furniture (rumble strips, reflective 
cats-eyes) 

• Decommissioning of traffic control including removal of lighting, signage, traffic cones, light 
vehicles and trucks. 

It should be noted that the successful construction contractor might elect to saw cut and remove 
damaged concrete slabs either whole or in part. This method would avoid the need to hammer the 
slab into rubble, but would rely on a crane to lift and load cut concrete segments onto suitable 
trucks. 

3.3.2 Construction hours and duration 
Work would be carried out between 7pm and 6am Sunday to Saturday (ie concluding at 6am on 
Saturday morning) for a period of about 16 weeks. The supplementary cross-stitching of tie bars 
would be carried out for a period of up to two weeks within the 16 week window. Specific work 
hours for construction may vary within the times indicated above depending on the whether the 
work is taking place on the north or southbound carriageway. Actual times would be documented in 
an approval road occupancy licence obtained by the successful contractor. Work would likely be 
carried out over five consecutive nights followed by two days without work. 

3.3.3 Plant and equipment 
Plant and equipment required for the proposed modification would include: 

• 20 tonne excavator with hammer attachment 

• 12 or 20 tonne excavator for loading out concrete waste (an articulating crane would be used 
for lifting out whole or part slabs as an alternative) 

• Two to three 13 tonne tip trucks carting concrete 

• Concrete agitators 

• Four lighting towers 

• Two to three small trucks for crew and plant 

• Hand held needle vibrators 

• Vibrating screed 

• Cross-stitch plant for concrete drilling, tie bar installation and epoxy injection 

• Hand tools. 

3.3.4 Earthworks 
The proposed modification includes earthworks contained wholly within the extent of the north and 
southbound concrete carriageways. Earthworks would be limited to the treatment and/or 
compaction of underlying base material during repair of individual concrete slabs. 

3.3.5 Source and quantity of materials 
The proposed modification would require about 4.5 cubic metres of concrete per slab ie about 750 
cubic metres in total. Other materials required for the modified proposal would be relatively small 
and include: 
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• Steel tie bars 

• Steel mesh 

• Two-component epoxy or polyester setting resin 

• Silicone sealant 

• Polyethylene backer rod 

• Wax emulsion 

• Bitumen impregnated strips 

• Render 

• Line marking products. 

Where possible, materials required for the modified proposal would be sourced from local 
suppliers.  

3.3.6 Traffic management and access 
Traffic would be managed in accordance with Traffic Control at Worksites (Roads and Traffic 
Authority, 2010) and an approved traffic control plan. Subject to the specific conditions of the road 
occupancy licence as it relates to north and southbound carriageways, it is expected that work 
would occur outside peak periods between 7pm and 6am Sunday to Saturday. 

It is anticipated traffic at the approach and through the work sites would be reduced in capacity by 
one lane (ie three lanes to two and two lanes to one) with a 40 kilometre per hour construction 
speed zone in place. 

For the majority of the work, it is anticipated that up to 20 additional vehicle movements per shift 
would be required for the movement of traffic control resources, work crew and materials. 

3.4 Ancillary facilities 
Additional ancillary facilities would not be required for the proposed modification. Equipment, plant, 
vehicles, materials and personnel would mobilise and decommission from site at the start and end 
of each shift, respectively. 

3.5 Public utility adjustment 
Additional public utility adjustments would not be required for the proposed modification. 

3.6 Property acquisition 
Additional property acquisitions would not be required for the proposed modification. 
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4 Statutory and planning framework 

4.1 Environmental Planning and Assessment Act 1979 

4.1.1 State Environmental Planning Policies 

State Environmental Planning Policy (Infrastructure) 2007 
State Environmental Planning Policy (Infrastructure) 2007 (ISEPP) aims to facilitate the effective 
delivery of infrastructure across the State. 
Clause 94 of ISEPP permits development on any land for the purpose of a road or road 
infrastructure facilities to be carried out by or on behalf of a public authority without consent. 
As the proposed modification is for road and road infrastructure facilities and is to be carried out by 
Roads and Maritime, it can be assessed under Part 5 of the Environmental Planning and 
Assessment Act 1979. Development consent from council is not required. 
The proposed modification is not located on land reserved under the National Parks and Wildlife 
Act 1974 and does not affect land or development regulated by State Environmental Planning 
Policy No. 14 - Coastal Wetlands, State Environmental Planning Policy No. 26 - Littoral 
Rainforests, State Environmental Planning Policy (State and Regional Development) 2011 or State 
Environmental Planning Policy (Major Development) 2005.  
Part 2 of the ISEPP contains provisions for public authorities to consult with local councils and 
other public authorities prior to the commencement of certain types of development. Consultation, 
including consultation as required by ISEPP (where applicable), is discussed in chapter 5 of this 
addendum REF. 

State Environmental Planning Policy (State and Regional Development) 2011 
The State Environmental Planning Policy (State and Regional Development) 2011 (SRD SEPP) 
identifies development that is State Significant Infrastructure (SSI) under Part 5.1 of the EP&A Act. 
As discussed in Section 4.5 the proposal does not meet the definition of SSI and therefore this 
SEPP does not apply. 

4.1.2 Local Environmental Plans 

Gosford Local Environmental Plan 2014 
The proposed modification is located on land zoned SP2 Infrastructure under the Gosford Local 
Environmental Plan 2014. Development for the purposes of roads is permitted with development 
consent in the SP2 Infrastructure zone. 

As noted in Section 4.1.1, the ISEPP confirms that any development for purpose of roads or road 
infrastructure facilities may be undertaken without development consent. 

4.2 Other relevant NSW legislation 

4.2.1 Protection of the Environment Operations Act, 1997 
The Protection of the Environment Operations Act 1997 (PoEO Act) consolidates key pollution 
statutes, including noise, air, water pollution, and waste management, under a single Act. The 
PoEO Act establishes the NSW environmental regulatory framework and determines the need for 
an environmental protection licence (EPL). 

Part 3.2 of the POEO Act requires an Environmental Protection Licence for scheduled 
development work and the carrying out of scheduled activities. The proposed modification has 
been categorised as an accelerated maintenance program in consultation with the Environmental 
Protection Authority and accordingly an EPL would not be required. 
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4.2.2 Threatened Species Conservation Act 1995 
The TSC Act is directed at conserving threatened species, populations and ecological communities 
of animals and plants. 

Certain species of animals or plants are identified as endangered species, populations or 
communities or vulnerable species under the Act. Areas of land comprising the habitats of listed 
endangered species may also be declared critical habitat under the Act. 

By operation of associated EP&A Act provisions, activities likely to have a significant impact on 
listed threatened species, populations, endangered ecological communities or their habitats must 
be the subject of a species impact statement and require the concurrence of the Director-General 
of the OEH. This is unless the activity is a project to which Part 5.1 of the EP&A Act applies. Likely 
impacts on threatened species were considered in Section 6.3 of the approved project REF and 
concluded significant impacts were not expected. The proposed modification would have no 
additional impact on endangered species, populations or communities or vulnerable species 
identified under the Act. 

4.2.3 National Parks and Wildlife Act 1974 
The harming or desecrating of Aboriginal objects or places is an offence under section 86 of the 
National Parks and Wildlife Act 1979. Under section 90, an Aboriginal heritage impact permit may 
be issued in relation to a specified Aboriginal object, Aboriginal place, land, activity or person or 
specified types or classes of Aboriginal objects, Aboriginal places, land, activities or persons. 

The Office of Environment and Heritage has published the Due Diligence Code of Practice for the 
Protection of Aboriginal Objects in NSW (Department of Environment, Climate Change and Water, 
2010). The due diligence process outlined at section 8 of that publication has been followed for the 
approved project and it has been determined that an application for an Aboriginal Heritage Impact 
Permit is not required in this case. 

Impact on Aboriginal objects or places were discussed in detail in Section 6.8 of the approved 
project REF. The proposed modification would have no additional impact on Aboriginal heritage. 

4.2.4 Water Management Act 2000 
The Unregulated Water Sources Sharing Plan for Central Coast has commenced and, as such, the 
Water Management Act 2000 (WM Act) applies to surface water in the proposal area.  

Section 91E of the WM Act prohibits the carrying out of a controlled activity on waterfront land 
(land within 40 metres of a watercourse) other than in accordance with a controlled activity 
approval. However, under clause 39A of the Water Management (General) Regulation 2004, all 
public authorities (other than Landcom) have been made exempt from controlled activity approvals. 
Therefore, Roads and Maritime would be exempt from the need to obtain a controlled activity 
approval for the proposed modification.  

In addition, the approved project and proposed modification are covered by a water sharing plan 
(WSP), being the Central Coast Unregulated Water Sources WSP (commenced on 1 July 2011). 
Should groundwater be intercepted or should the construction contractor have the need to 
establish bores for the purposes of investigation, extraction, dewatering, testing or monitoring, an 
aquifer interference approval would be obtained from NSW Office of Water (NOW) prior to the 
installation of the bores. 

4.3 Commonwealth legislation 

4.3.1 Environment Protection and Biodiversity Conservation Act 1999 
Under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) a referral is 
required to the Australian Government for proposed ‘actions that have the potential to significantly 
impact on matters of national environmental significance or the environment of Commonwealth 
land. These are considered in Appendix B and chapter 6 of the addendum REF. 
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A referral is not required for proposed road actions that may affect nationally listed threatened 
species, populations, endangered ecological communities and migratory species. This is because 
requirements for considering impacts to these biodiversity matters are the subject of a strategic 
assessment approval granted under the EPBC Act by the Australian Government in September 
2015.  

Potential impacts to these biodiversity matters are also considered as part of chapter 6 of the 
addendum REF and Appendix B. 

Findings – matters of national environmental significance (other than biodiversity matters)  
The assessment of the proposed modification’s impact on matters of national environmental 
significance and the environment of Commonwealth land found that there would be no change to 
the findings of the determined activity and would be unlikely to cause a significant impact on 
matters of national environmental significance or the environment of Commonwealth land. A 
referral to the Australian Government Department of the Environment is not required.  

4.4 Confirmation of statutory position 
The proposed modification is categorised as development for the purpose of a road and road 
infrastructure facilities and is being carried out by or on behalf of a public authority. Under clause 
94 of the ISEPP the proposed modification is permissible without consent. The proposed 
modification is not State significant infrastructure or State significant development. The proposed 
modification can be assessed under Part 5 of the EP&A Act. Consent from Council is not required. 

The matters prescribed by clause 228 of the Environmental Planning and Assessment Regulation 
2000, for consideration by assessments under Part 5, are reviewed at Appendix B. No requirement 
for a referral under the EPBC Act has been identified. 
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5 Consultation 

5.1 Consultation strategy 
A Communications and Community Involvement Plan (CCIP) was prepared in February 2014. The 
CCIP seeks to identify key stakeholders, key potential community and stakeholder issues raised in 
response to the approved project, and potential mitigation measures/responses to be implemented 
by Roads and Maritime.  

The CCIP (Roads and Maritime Services 2014b) details communications objectives, key 
messages, community involvement activities and a communications program for the approved 
project. 

5.2 ISEPP consultation 
Consultation requirements contained within Part 2 of the ISEPP were reviewed for the proposed 
modification. None were identified as applicable to the proposed modification and therefore, 
specific consultation with local councils or other public authorities has not been undertaken. 

5.3 Consultation outcomes 
Roads and Maritime have committed substantial resources to community and stakeholder 
consultation. These efforts are outlined in detail in Chapter 5 of the approved project REF 
(December 2014) and the approved project submissions report (May 2015).  

Consultation specific to the proposed modification has included doorknocking of 49 residents and 
businesses on 10 and 11 March 2016. These residents were considered likely to be affected by the 
work. Roads and Maritime personnel provided strategic information about the proposed 
modification including: 

• Activities proposed 

• Tentative timing and duration of anticipated activities 

• Contact details for the Project Manager to obtain further information. 

Residents and businesses were also informed a construction noise and vibration assessment was 
being prepared to determine those properties likely to be noise affected at times during the 
proposed modification.   

Of the 49 properties visited, Roads and Maritime personnel spoke with 22 residents or businesses. 
A notification was left at properties where face-to-face contact was not made. Table 5-1 provides a 
summary of issues raised during the consultation and Roads and Maritime’s response. 

Table 5-1: Summary of issues raised by the community 

Group Issue raised Response  where 
addressed in 
addendum 
REF 

Residents One resident commented Roads 
and Maritime should look at 
improving the existing road 
surface to reduce noise 

Resident advised that options 
for the finished road surface are 
being investigated including 
diamond grinding 

N/A 
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Group Issue raised Response  where 
addressed in 
addendum 
REF 

Two residents inquired about 
what is involved in the work and 
the types of noise that might 
arise 

Residents were informed there 
would be noise generated from 
concrete saws, jackhammers 
and machinery such as 
excavators, concrete agitators 
and trucks  

Refer section 
6.2 and 
Appendix D 

Two residents commented on 
specific types of noise that are 
particularly annoying - trucks air 
braking and reversing beepers 

Residents advised that the 
contractor engaged to undertake 
the work would produce a 
Construction Environmental 
Management Plan describing 
measures to reduce noise 
during work including those 
related, but not limited to, truck 
brakes and reversing beepers 

Refer section 
6.2, section 7.1 
and Appendix 
D 

Three residents raised out of 
scope issues – a 
turning/signage issue on a local 
road, paddleboarders and jet 
skiers on Brisbane Water, and 
the need to clear trees and 
shrubs located on Roads and 
Maritime land between the 
resident’s property and the M1 
Motorway 

Roads and Maritime noted these 
issues and advised residents 
that while out of scope for the 
proposed modification, the 
issues would be forwarded to 
the relevant areas within Roads 
and Maritime. This has occurred 
for all issues 

N/A 

 

5.4 Ongoing or future consultation 
Consultation will continue with the community and stakeholders throughout the detailed design and 
construction phases of the approved project and proposed modification. Future consultation will 
include: 

• Targeted consultation with community stakeholders including letters to the householder and/or 
face-to-face meetings to help in managing impact during construction eg timing and duration of 
specific construction activities, special resident needs 

• Updates throughout the planning and construction period to the immediately affected 
community as well as travelling public. Updates would be provided through a range of media 
including, but not limited to, letters to stakeholders and the local community, advertisements in 
local newspapers, static and mobile variable message signage, and media alerts to advise 
motorists of major traffic changes 

• One-on-one meetings with government agencies, utility providers and community stakeholders 
as required 

• Consultation with Gosford City Council about construction activities and supplies such as 
potable water 

• Updates as required on the approved project website including the times and location of 
information sessions, and approved project documentation.  
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Ongoing and future consultation will be carried out in accordance with the Roads and Maritime 
Services Community Participation and Communications: A resource manual for staff (Roads and 
Maritime, 2012). 
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6 Environmental assessment 

This section of the addendum REF provides a detailed description of the potential environmental 
impacts associated with the construction and operation of the proposed modification of the M1 
Pacific Motorway Kariong Ramps and Kariong to Somersby Widening. All aspects of the 
environment potentially impacted upon by the proposed modification are considered. This includes 
consideration of the factors specified in the guidelines Roads and Related Facilities (DUAP 1996) 
and Is an EIS required? (DUAP 1999) as required under clause 228(1) of the Environmental 
Planning and Assessment Regulation 2000. The factors specified in clause 228(2) of the 
Environmental Planning and Assessment Regulation 2000 are also considered in Appendix B. 

All existing safeguards and management measures outlined in Chapter 7 of the approved project 
REF would be implemented as part of the works that are subject of this addendum REF. 

Additional site-specific safeguards and management measures are provided to ameliorate 
identified potential impacts associated with the modification proposal. 

6.1 Issue identification 
The approved project inclusive of the proposed modification is substantially the same as that 
considered in the approved project REF, November 2015 Addendum REF and January 2016 
Addendum REF. The proposed modification has been reviewed in the context of the receiving 
environment to identify any new issues for assessment. The review is documented below in Table 
6-1. The aspects reviewed generally correspond with those presented in Chapter 6 of the approved 
project REF and Chapter 3 of prior addendum REFs.  

Table 6-1 Environmental issues review 

Aspect/Impact Further 
assessment? 

Comment 

Traffic and access Yes þ No ¨ The concrete road surface slab repair activity would 
introduce specific traffic control measures (40km/hr 
construction speed zone and reduced capacity). Further 
assessment is therefore required. Refer section 6.2.  

Noise and vibration Yes þ No ¨ The concrete road surface slab repair activity would be 
carried out at night with the potential for additional noise 
impact. Further assessment is therefore required. Refer to 
Section 6.3. 

Biodiversity Yes ¨ No þ Impact of the approved project (including the proposed 
modification) would be consistent with those described in 
Section 6.3.3 of the approved project REF. No additional 
safeguards / mitigation measures are considered 
necessary. 

Water quality and 
hydrology 

Yes ¨ No þ Impact of the approved project (including the proposed 
modification) would be consistent with those described in 
Section 6.4.2 of the approved project REF. No additional 
safeguards / mitigation measures are considered 
necessary. 

Topography, 
geology and soils 

Yes ¨ No þ Impact of the approved project (including the proposed 
modification) would be consistent with those described in 
Section 6.5.2 of the approved project REF. No additional 
safeguards / mitigation measures are considered 
necessary. 
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Aspect/Impact Further 
assessment? 

Comment 

Landscape and 
visual amenity 

Yes ¨ No þ Impact of the approved project (including the proposed 
modification) would be consistent with those described in 
Section 6.6.2 of the approved project REF. No additional 
safeguards / mitigation measures are considered 
necessary. 

Air quality Yes ¨ No þ Impact of the approved project (including the proposed 
modification) would be consistent with those described in 
Section 6.7.2 of the approved project REF. No additional 
safeguards / mitigation measures are considered 
necessary. 

Aboriginal heritage Yes ¨ No þ Impact of the approved project (including the proposed 
modification) would be consistent with those described in 
Section 6.8.2 of the approved project REF. No additional 
safeguards / mitigation measures are considered 
necessary. 

Non-Aboriginal 
heritage 

Yes ¨ No þ Impact of the approved project (including the proposed 
modification) would be consistent with those described in 
Section 6.9.2 of the approved project REF. No additional 
safeguards / mitigation measures are considered 
necessary. 

Socio-economic Yes ¨ No þ Impact of the approved project (including the proposed 
modification), with the exception of potential amenity 
impact (ie construction noise), would be consistent with 
those described in Section 6.10.2 of the approved project 
REF. Construction noise attributable to the proposed 
modification is assessed further in Section 6.2. No 
additional socio-economic safeguards / mitigation 
measures are considered necessary. 

Climate change and 
greenhouse gases 

Yes ¨ No þ Impact of the approved project (including the proposed 
modification) would be consistent with those described in 
Section 6.11.2 of the approved project REF. No additional 
safeguards / mitigation measures are considered 
necessary. 

Land use and 
property 

Yes ¨ No þ Impact of the approved project (including the proposed 
modification) would be consistent with those described in 
Section 6.11.2 of the approved project REF. No additional 
safeguards / mitigation measures are considered 
necessary. 

Resource use and 
waste management 

Yes ¨ No þ Impact of the approved project (including the modification) 
would be consistent with those described in Section 6.12.2 
of the approved project REF. No additional safeguards / 
mitigation measures are considered necessary. 

Cumulative impacts Yes ¨ No þ Impact of the approved project (including the proposed 
modification) would be consistent with those described in 
Section 6.13 of the approved project REF. No additional 
safeguards / mitigation measures are considered 
necessary. 
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6.2 Traffic and access 

6.2.1 Existing environment 
The proposed modification is located on the M1 Pacific Motorway wholly within the extent of the 
approved project. The posted speed limit on this section of the motorway is 110 kilometres per 
hour and comprises between two and three lanes in either direction. Three lanes are generally only 
provided near the interchanges. 

6.2.2 Potential impacts 
The approved project REF outlined how construction would take place with two lanes on each 
carriageway maintained at all times (except during high risk activities such as placing bridge 
girders where temporary stoppages may implemented) and traffic limited to an 80 kilometre per 
hour construction speed limit. This is possible with the placement of concrete barriers to separate 
road user traffic from construction work areas. 

The proposed modification would be carried out under live traffic with temporary traffic control in 
place (eg reflective cones, temporary signage and traffic controllers). To achieve this the number of 
lanes on each carriageway at the approach and through the work area would be reduced by one 
(ie three lanes to two and two lanes to one) with a 40 kilometre per hour construction speed limited 
introduced.  

It is anticipated minor delays to road users would be experienced. Any delays would be localised 
and would occur outside of peak periods when traffic volumes are lower. During busy morning, 
daytime and early evening periods the motorway would be returned to its existing operational 
capacity. 

6.2.3 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

Traffic impacts • No additional safeguards to those 
included in the approved project or 
subsequent addendum REFs. 

N/A N/A 

6.3 Noise and vibration 
A construction noise and vibration assessment has been prepared for the proposed modification. 
The following sections provide a summary of this assessment. The full report is provided at 
Appendix D. 

6.3.1 Existing environment 
The broader locality is categorised by a mixture of rural to semi-rural residential properties on both 
sides of the M1 Motorway. There are also a number of commercial properties located west of the 
proposed modification toward the southern end of the approved project area. Road traffic noise is 
generally recognised as the predominant noise source for the majority of receivers some distance 
from the M1 Motorway. 

In response to the new construction activities that would be completed entirely at night as part of 
the proposed modification, unattended background noise monitoring was conducted at four 
locations in March 2016 to supplement monitoring conducted in June 2014 as part of the approved 
project REF. One logger was placed in each of the noise catchment areas (NCAs) established 
during preparation of the approved project REF, refer to Appendix B of specialist report) to set 
specific noise management levels (NMLs). Table 6-2 shows the results of noise monitoring carried 
out for the proposed modification. 
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Table 6-2 Noise monitoring results 2016 

Location ID NCA Address Rating background level dB(A) 

Day Evening Night 

M1 NCA 1 1 Peats Ridge Rd, Somersby 48 44 38 

M2 NCA 2 60 Debenham Rd, Somersby 44 47(44)1 41 

M3 NCA 3 32 Acacia Rd, Somersby 39 42(39)1 43(39) 1 

M4 NCA 4 National Park, Somersby 45 46(45)1 41 

Notes: 
1 Application notes to the ‘NSW Industrial Noise Policy’ (EPA 2000) indicate that the community generally expects a greater control of 
noise during the evening and night as compared to the daytime. Therefore the RBL for the evening is set to no more than that for the 
daytime and the night-time to no more than the evening. 

6.3.2 Criteria 

Construction noise 
Appropriate construction noise targets are given in the Interim Construction Noise Guideline 
(ICNG, Department of Environment and Climate Change, 2009). 

In general these criteria provide that, for residential receivers, the construction noise should not 
exceed the background by more than 10 dB(A) during standard hours, and by more than 5 dB(A) 
out of hours (ie for night work). If these levels are exceeded then receivers are considered noise 
affected and all reasonable and feasible noise measures should be used to minimise noise. 

75dB(A) is the level at which receivers are considered highly noise affected. Exceedance of these 
levels means respite periods should be considered in consultation with affected people. 

Table 6-3 identifies the adopted construction NMLs for the proposed modification. The NMLs for 
residences in each NCA are derived from the background level results presented in Table 6-2. 

Table 6-3 Proposed modification construction noise objectives at residential receivers 

NCA LA90 rating background level (RBL) Noise management level (NML) 
LAeq(15min) 

Sleep 
Disturbance 
LA1(1min) 

Day  Evening  Night 

Standard 
Hours 
(RBL+10dB) 

Out of Hours Work 
(OOHW) (RBL+5dB) 

Day  Evening  Night (RBL+15dB) 

NCA 1 48 44 38 58 49 43 53 

NCA 2 44 44 41 54 49 46 56 

NCA 3 39 39 39 49 44 44 54 

NCA 4 45 45 41 55 50 46 56 
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Sleep disturbance 
The ICNG recommends where construction work is 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 takes guidance from the 
NSW Environmental Criteria for Road Traffic Noise (ECRTN, Environment Protection Authority 
1999) for recommended night time noise goals to minimise potential impact and preserve acoustic 
amenity within receivers: 

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

• One or two events per night with maximum internal noise levels of 65-70dB(A) are not likely to 
affect health and wellbeing. 

The NSW EPA confirm a sleep disturbance criterion of LA1(1min) ≤ LA90(15min) + 15dB(A) is used for the 
initial assessment for the purpose of this Environmental Impact Statement. It should only be used 
as a first step guide and where the criteria is not met, more detailed analysis is required to be 
incorporated into the detailed design and Construction Noise and Vibration Management Plan. The 
Application Notes of the NSW Industrial Noise Policy (2010) note the detailed analysis should 
include: 

• The extent to which the maximum noise level exceeds the background level 

• The number of times this happens during the night-time period 

• The time of day (normally between 10pm and 7am). 

Construction vibration 
Assessing Vibration: a technical guideline (NSW Department of Environment and Conservation, 
2006) sets out human comfort criteria for disturbance to human occupants of buildings as a result 
of continuous, impulsive and intermittent vibration. Table 6-4 provides limits for continuous 
exposure to vibration sources and impulsive vibration. Criteria are based on the British Standard 
BS 6472-1992, ‘Evaluation of human exposure to vibration in buildings (1-80Hz)’. 

Table 6-4 Preferred / maximum vibration levels (continuous / impulsive) for human comfort 

Location Assessment 
period (1) 

Preferred values Maximum values 

  z-axis x & y axis z-axis x & y axis 

Continuous vibration (Weighted RMS Acceleration, m/s2, 1-80Hz) 

Critical areas (2) Day or night 0.005 0.0036 0.010 0.0072 

Residences Day 0.010 0.0071 0.020 0.014 

 Night 0.007 0.005 0.014 0.010 

Offices, schools, educational 
institutions and places of 
worship 

Day or night 0.020 0.014 0.040 0.028 

Workshops Day or night 0.04 0.029 0.080 0.058 

Impulsive vibration (Weighted RMS Acceleration, m/s2, 1-80Hz) 

Critical areas (2) Day or night 0.005 0.0036 0.010 0.0072 

Residences Day 0.30 0.21 0.60 0.42 

 Night 0.10 0.071 0.20 0.14 

Offices, schools, educational 
institutions and places of 
worship 

Day or night 0.64 0.46 1.28 0.92 
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Location Assessment 
period (1) 

Preferred values Maximum values 

  z-axis x & y axis z-axis x & y axis 

Workshops Day or night 0.64 0.46 1.28 0.92 

(1) Daytime is 7.00 am to 10.00 pm and night-time is 10.00pm to 7.00 am 

(2) Examples include hospital operating theatres and precision laboratories where sensitive operations are occurring. There may be 

cases where sensitive equipment or delicate tasks require more stringent criteria than the human comfort criteria specify above. 
Stipulation of such criteria is outside the scope of their policy and other guidance documents (e.g. relevant standards) should be 
referred to. Source: BS 6472-1992 

Where vibration is intermittent, the dose values presented in Table 6-5 are applicable. 

Table 6-5 Intermittent construction vibration criteria for human comfort 

Location Daytime(1) Night time 

Preferred (3) Maximum (3) Preferred (3) Maximum (3) 

Critical areas (2) 0.10 0.20 0.10 0.20 

Residences 0.20 0.40 0.13 0.26 

Offices, schools, 
educational institutions and 
places of worship 

0.40 0.80 0.40 0.80 

Workshops 0.80 1.60 0.80 1.60 

(1) Daytime is 7.00 am to 10.00 pm and night-time is 10.00pm to 7.00 am 

(2) Examples include hospital operating theatres and precision laboratories where sensitive operations are occurring. There may be 
cases where sensitive equipment or delicate tasks require more stringent criteria than the human comfort criteria specify above. 

Stipulation of such criteria is outside the scope of their policy and other guidance documents (e.g. relevant standards) should be 
referred to. Source: BS 6472-1992  

(3) Vibration Dose Values, VDV, m/s1.75, 1-80Hz 

For structural damage, safe limits for construction-generated vibration have been determined using 
the vibration limits set out in the German Standard DIN 4150 Part 3-1999 Structural Vibration in 
Buildings Effects on Structures. The minimum ‘safe limit’ of vibration at low frequencies for 
commercial and industrial buildings is 20mm/s. For dwellings it is 5mm/s and for particularly 
sensitive structures (e.g. historical with preservation orders etc), it is 3 mm/s. These limits increase 
as the frequency content of the vibration increases. The criteria are presented in Table 6-6. 

Table 6-6 DIN 4150-3 structural damage criteria 

Group Type of structure 

Vibration velocity, mm/s 

At foundation at frequency of 
Plane of floor 
uppermost 
storey 

1Hz to 10Hz 10Hz to 50Hz 50Hz to 
100Hz 

All 
frequencies 

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

20 20 to 40 40 to 50 40 

2 Dwellings and buildings of similar 
design and/or use 

5 5 to 15 15 to 20 15 
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Group Type of structure 

Vibration velocity, mm/s 

At foundation at frequency of 
Plane of floor 
uppermost 
storey 

1Hz to 10Hz 10Hz to 50Hz 50Hz to 
100Hz 

All 
frequencies 

3 Structures that because of their 
particular sensitivity to vibration, do 
not correspond to those listed in 
Group 1 or 2 and have intrinsic 
value (eg buildings under a 
preservation order) 

3 3 to 8 8 to 10 8 

6.3.3 Potential impacts 

Construction 
Noise emissions were determined by modelling the noise sources, receiver locations and proposed 
construction scenarios / activities. Construction activities, and associated plant and equipment, 
with the potential to generate noise during the proposed modification are presented in Table 6-7. 

Table 6-7 Construction activities and associated noise levels 

Activity Plant / equipment Sound power level dB(A) 

LAeq,15min LAmax 

Saw cutting concrete 
slabs (SC) 
 

Tower lighting x 4 93 93 

Saw cutter 121 129 

Assumed activity noise level 121 129 

Hydraulic hammering 
of existing concrete 
slabs (HH) 

Tower lighting 93 93 

20T tracked excavator with rock breaker 
attachment 

118 126 

Assumed activity noise level 118 126 

Loading out and 
removal of slab rubble 
(LO) 

Tower lighting x 4 93 93 

20T tracked excavator 108 122 

Truck (idle) 96 96 

Assumed activity noise level 109 122 

Supplementary cross-
stitching of tie bars 
(CS) 

Tower lighting x 4 93 93 

Drill 118 123 

Assumed activity noise level 118 123 

Placing concrete (PC) Tower lighting x 4 93 93 

Concrete agitator 108 118 

Needle vibrator 98 111 

Assumed activity noise level 109 118 

Line marking (LM) Tower lighting x 4 93 93 

Line marking truck 108 118 
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Activity Plant / equipment Sound power level dB(A) 

Assumed activity noise level 109 118 
 

Table 6-8 to  

 

Table 6-11 summarise predicted LAeq(15min)  and LAmax construction noise levels at receivers in each 
NCA. The maximum of the predicted noise level range is based on the worst affected receivers for 
that NCA and is depicted as ‘max’. The minimum of the predicted noise level range is based on the 
least affected receiver and is depicted as ‘min’. Five decibels (5dB(A)) has been added to the 
predictions where applicable to allow for particularly annoying activities, such as saw cutting and 
jack hammering. 
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Table 6-8 Predicted construction noise levels, LAeq,15min 

NCA Noise management level 
NML 

Predicted LAeq(15min) noise levels 

SC* HH LO CS PC LM 

Day Evening Night min max min max min max min max min max min max 

NCA 1 58 49 43 39 45 43 48 35 39 43 47 33 39 33 39 

NCA 2 54 49 46 34 64 38 64 32 54 39 63 29 54 28 54 

NCA 3 49 44 44 38 62 42 62 35 53 42 62 32 52 31 52 

NCA 4 55 50 46 53 59 55 60 45 50 54 59 45 50 45 50 

Notes: 

* The saw cutter spectrum is dominated by sound energy in the high frequency range which is more influenced by ground and atmospheric attenuation than low frequency sound. This is why overall 
impacts from saw cutting can sometimes be less than hydraulic hammering. 
 

Table 6-9 Number of residences predicted to exceed the NML 

NCA Number of residences predicted to exceed the NML 

SC HH LO CS PC LM 

Day Evening Night Day Evening Night Day Evening Night Day Evening Night Day Evening Night Day Evening Night 

NCA 1 0 0 1 0 0 2 0 0 0 0 0 3 0 0 0 0 0 0 

NCA 2 11 13 22 12 21 27 0 4 11 12 21 28 0 4 11 0 4 10 

NCA 3 3 5 5 4 7 7 2 2 2 4 7 7 2 2 2 2 2 2 

NCA 4 1 2 2 1 2 2 0 0 1 1 2 2 0 0 1 0 0 1 

Total 15 20 30 17 30 38 2 6 14 17 30 40 2 6 14 2 6 13 
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Table 6-10 Predicted construction noise levels, LAmax 

NCA Sleep disturbance NML 
(RBL+15dB) 

Predicted LAmax noise level 

SC HH LO CS PC LM 

Night min max min max min max min max min max min max 

NCA 1 53 45 52 50 55 48 52 48 52 44 46 44 46 

NCA 2 56 39 72 45 71 45 67 44 67 41 61 41 61 

NCA 3 54 43 70 49 69 48 66 47 66 44 62 44 62 

NCA 4 56 61 67 62 67 58 64 58 64 53 60 53 60 

 

 

Table 6-11 Number of residences predicted to exceed the sleep disturbance NML 

NCA Number of residences predicted to exceed the NML 

SC HH LO CS PC LM 

NCA 1 0 1 0 0 0 0 

NCA 2 15 22 13 13 9 9 

NCA 3 4 5 4 4 2 2 

NCA 4 2 2 2 2 1 1 

Total 21 30 19 19 12 12 
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During the evening period noise impact would vary depending on the activity in progress and have 
been predicted to be greatest within NCA 2. Up to 21 residences would experience noise levels 
above the NML during hydraulic hammering of concrete road surface slabs. Using an 
excavator/crane to remove all or part sections of concrete road surface slab without hammering 
would reduce the number of residences exceeding the NML to four within NCA 2 and 6 residences 
for all NCAs combined. 

During the night period the noise impact would vary depending on the activity in progress and have 
also been predicted to be greatest within NCA 2. Up to 27 residences would experience noise 
levels exceeding the NML during hammering and 28 during the cross-stitching. Using an 
excavator/crane to remove all or part sections of concrete road surface slab without hammering 
would reduce the number of residences exceeding the NML to 11 within NCA 2 and 14 for all 
NCAs combined. 

It is predicted the sleep disturbance NML would be exceeded for residences in all NCAs and would 
be greatest within NCA 2. Up to 22 residences would experience maximum noise levels exceeding 
the sleep disturbance NML during the hydraulic hammering activity. 

It is important to note that activities such as hydraulic hammering of existing concrete road surface 
slabs and the loading-out / removal of waste concrete would typically occur early during each shift 
(ie where possible prior to 11pm). This would be necessary to allow sufficient time for new 
concrete to cure prior to exposure to traffic. 

Operation 
The proposed modification would be a like for like replacement of concrete road surface slabs. 
Operational noise impact would not be anticipated. 

Vibration 
The major sources of vibration would be hydraulic hammering of concrete slabs and general 
excavator movements. Table 6-12 identifies the dominant vibration generating plant and their 
typical vibration levels based on other similar projects.  

Table 6-12 Typical ranges of construction plant vibration levels 

Plant noise source Typical peak particle velocity (ppv) vibration (mm/s) at 
distance from plant 

5m 10m 15m 20m 30m 40m 50m 100m 

Excavator & Rock Hammer (20T) 4.5 1.3 - 0.4 0.2 0.15 0.02 - 

Rocksaw (Komatsu AVANCE PC300) 1.5 - - - - - - - 

Truck traffic (over normal (smooth) road 
surfaces) 

1 0.2  0.05 - 0.02   

Truck traffic (over irregular surfaces) - 2.0 - 0.1 - -   
Note 
Source – Renzo Tonin & Associates database 
* data based on sand/clay soil conditions 
# Monitor mounted on plate in sands 

Based on available data, Table 6-13 below presents the recommended minimum working 
distances for high vibration generating plant. 

Table 6-13 Recommended minimum working distances for vibration intensive plant 

Plant item Rating / description Minimum working distance 

Cosmetic damage Human response 

Compactor1 852G 10 20 
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Plant item Rating / description Minimum working distance 

Cosmetic damage Human response 

Excavator1  <=30 Tonne (travelling/ 
digging) 

10 15 

Small Hydraulic Hammer2 300kg (5-12 tonne excavator) 2 7 

Medium Hydraulic Hammer2 900kg (12-18 tonne excavator) 7 23 

Large Hydraulic Hammer2 1600kg (18-34 tonne 
excavator) 

22 73 

Jackhammer2 Hand held 1 m (nominal) Avoid contact with 
structure 

Truck Movements1 - - 10m 
Notes 
1. Renzo Tonin & Associates project files, databases & library 
2. TCA Construction Noise Strategy, October 2010 

 

Given the nearest residence is about 50 metres from the road corridor, and based on the minimum 
working distances presented in Table 6-13, there is very low risk of either structural damage or 
adverse human response. 

6.3.4 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing 

Construction noise • Program the work so noise and vibration 
at night would not affect any single 
dwelling or group of dwellings, flats, units 
and other places of residence on more 
than two consecutive nights, or on more 
than a total of six nights over a period of 
one calendar month. When night work is 
programmed in stages to comply with this 
requirement, the periods of work would 
be separated by not less than one week. 

• If programmed night work is postponed 
for any reason, the work would be re-
programmed and the programming 
requirements described above apply 
again. 

Roads and 
Maritime 

Pre-construction 
Construction 

Construction noise • Where possible, particularly noisy 
activities eg saw cutting, concrete 
hammering, to be completed before 
11:00pm. 

Roads and 
Maritime 

Pre-construction 
/  
Construction 

Construction noise • Regular training of workers and 
contractors (such as at toolbox talks) 
would be carried out in the use 
equipment in ways to minimise noise. 
The training would also include details of 
relevant approval requirements including, 
but not limited to, approved working 
hours. 

Contractor Pre-construction 
/  
Construction 

Construction noise • The use of equipment that generates Contractor Construction 
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Impact Environmental safeguards Responsibility Timing 

impulsive noise would be minimised as 
far as practicable. 

• The need for reversing movements would 
be minimised as far as practicable and 
non-tonal reversing alarms fitted to plant 
and site vehicle. 

• Truck movements would avoid residential 
streets where possible. 

• Periods of respite would be provided in 
the case of unavoidable maximum noise 
level events. 

Construction noise • Consultation with the affected community 
(ie those where noise levels have been 
predicted to exceed NML) would be 
carried out in the lead up to and 
throughout the work and include 
information relating to the type of work 
planned, associated noise impact, 
location, timing (eg working hours) and 
duration. 

• Targeted community consultation would 
be carried out in the lead up to the work 
to, among other things, identify and 
where possible accommodate any 
special affected community needs (eg 
health issues, student examinations) 
where noise levels exceeding the 
calculated NMLs from justifiable 
programming changes would be 
anticipated for more than two 
consecutive nights. 

• After-hours emergency contact details 
(eg senior personnel name and phone 
number) would be provided to potentially 
affected receivers in consultation 
information and provided on the Roads 
and Maritime website.  

Roads and 
Maritime 

Pre-construction 
/ Construction 

Construction noise • A readily accessible 24 hour toll-free 
information and complaints line would be 
implemented before the start of work. 

• A documented complaints process, 
including an escalation procedure so if a 
complainant is not satisfied there is a 
clear path to follow, would be 
implemented for the work. 

• Feasible and reasonable measures 
would be implemented to address the 
basis of complaints. 

• A register of any complaints, including 
details of the complaint such as date, 
time, person receiving complaint, 
complainant’s contact number, person 
referred to, description of the complaint, 
work area, time of verbal response and 
timeframe for written response where 
appropriate, would be maintained. 

Roads and 
Maritime / 
Contractor 

Pre-construction 
/ Construction 
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Impact Environmental safeguards Responsibility Timing 

Construction noise • Machinery with the ability to perform the 
same function with a lower level of noise 
impact would be examined and 
implemented wherever feasible and 
reasonable eg rubber tracked excavators 
can be less noisy than steel tracked 
excavators. 

• Consideration would be given to the 
selection of super silenced compressors, 
silenced jackhammers and damped bits 
where possible. 

Contractor Construction 

Construction noise • Non-tonal reversing alarms would be 
fitted to plant and site vehicles operating 
outside of standard construction hours. 

Contractor Construction 

Construction noise • Where possible, properties identified for 
architectural acoustic treatment as part of 
the approved project would be treated 
prior to commencement of the proposed 
modification. 

Roads and 
Maritime 

Pre-construction 
/ Construction 
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6.4 Other impacts 
This section considers all environmental factors not address in Section 6.2 and Section 6.3 that were the subject of the approved project REF and 
are assessed as having negligible to minor additional environmental impact. 

6.4.1 Existing environment and potential impact 

Environmental factor Existing environment Potential impact 

Biodiversity No change in detail of the existing environment from that 
presented in the approved project and subsequent 
addendum REFs. 

No change in potential environmental impact from that 
presented in the approved project and subsequent 
addendum REFs. There would be no additional clearing or 
habitat impact attributable to the proposed modification. 

Water quality and 
hydrology 

No change in detail of the existing environment from that 
presented in the approved project and subsequent 
addendum REFs. 

No change in potential environmental impact from that 
presented in the approved project and subsequent 
addendum REFs. 

Topography, geology 
and soils 

No change in detail of the existing environment from that 
presented in the approved project and subsequent 
addendum REFs. 

No change in potential environmental impact from that 
presented in the approved project and subsequent 
addendum REFs. 

Landscape and visual 
amenity 

No change in detail of the existing environment from that 
presented in the approved project and subsequent 
addendum REFs. 

No change in potential environmental impact from that 
presented in the approved project and subsequent 
addendum REFs. 

Air quality No change in detail of the existing environment from that 
presented in the approved project and subsequent 
addendum REFs. 

No change in potential environmental impact from that 
presented in the approved project and subsequent 
addendum REFs. 

Aboriginal heritage No change in detail of the existing environment from that 
presented in the approved project and subsequent 
addendum REFs. 

No change in potential environmental impact from that 
presented in the approved project and subsequent 
addendum REFs. 

Non-Aboriginal heritage No change in detail of the existing environment from that 
presented in the approved project and subsequent 
addendum REFs. 

No change in potential environmental impact from that 
presented in the approved project and subsequent 
addendum REFs. 
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Environmental factor Existing environment Potential impact 

Socio-economic No change in detail of the existing environment from that 
presented in the approved project and subsequent 
addendum REFs. 

No change in potential environmental impact from that 
presented in the approved project and subsequent 
addendum REFs. 

Climate change and 
greenhouse gases 

No change in detail of the existing environment from that 
presented in the approved project and subsequent 
addendum REFs. 

No change in potential environmental impact from that 
presented in the approved project and subsequent 
addendum REFs. 

Land use and property No change in detail of the existing environment from that 
presented in the approved project and subsequent 
addendum REFs. 

No change in potential environmental impact from that 
presented in the approved project and subsequent 
addendum REFs. 

Resource use and waste 
management 

No change in detail of the existing environment from that 
presented in the approved project and subsequent 
addendum REFs. 

No change in potential environmental impact from that 
presented in the approved project and subsequent 
addendum REFs. 

Cumulative impacts No change in detail of the existing environment from that 
presented in the approved project and subsequent 
addendum REFs. 

No change in potential environmental impact from that 
presented in the approved project and subsequent 
addendum REFs. 

 

6.4.2 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

General • No additional safeguards to those included in the approved project 
or subsequent addendum REFs. 

NA NA NA 

Biodiversity • No additional safeguards to those included in the approved project 
or subsequent addendum REFs. 

NA NA NA 
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Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

Surface water 
quality (water 
quality and 
hydrology) 

• No additional safeguards to those included in the approved project 
or subsequent addendum REFs.   

Supervisor / 
contractor 

Construction Additional 
safeguard 

Topography, 
geology and soils 

• No additional safeguards to those included in the approved project 
or subsequent addendum REFs. 

NA NA NA 

Landscape and 
visual amenity 

• No additional safeguards to those included in the approved project 
or subsequent addendum REFs. 

NA NA NA 

Air quality • No additional safeguards to those included in the approved project 
or subsequent addendum REFs. 

NA NA NA 

Aboriginal heritage • No additional safeguards to those included in the approved project 
or subsequent addendum REFs. 

NA NA NA 

Non-Aboriginal 
heritage 

• No additional safeguards to those included in the approved project 
or subsequent addendum REFs. 

NA NA NA 

Socio economic • No additional safeguards to those included in the approved project 
or subsequent addendum REFs. 

NA NA NA 

Greenhouse gases 
and climate change 

• No additional safeguards to those included in the approved project 
or subsequent addendum REFs. 

NA NA NA 

Resources and 
waste management 

• No additional safeguards to those included in the approved project 
or subsequent addendum REFs. 

NA NA NA 
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6.5 Cumulative impacts 

6.5.1 Potential impacts 
Subject to approval, it would be likely that the proposed modification would be carried out 
concurrently with construction activities on the Tuggerah to Doyalson section of the M1 productivity 
package (refer to Section 6.13 of the approved project REF) and other Roads and Maritime 
projects such as those on Pacific Highway and Wyong Road intersection work in the broader area.  

The works would be subject to the requirements of the Road Occupancy Licencing scheme 
administered by the Transport Management Centre. Strict conditions regarding start times, finish 
times, number of lanes occupied and temporary construction speed limits would be applied. The 
Transport Management Centre would consider cumulative impacts and adjacent worksites, and 
overall levels of service for road users in its consideration and granting of the Road Occupancy 
Licence. 

Due to the distance between these road projects, cumulative impacts would be confined to road 
user delays attributable to reduced speed limits within construction zones and reduced lane 
capacity (specifically attributable to the proposed modification). 

Safeguards were proposed in Section 6.13.1 of the approved project REF and would be adopted 
for the proposed modification. Additional safeguards are not proposed. 
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7 Environmental management 

7.1 Environmental management plans (or system) 
A number of safeguards and management measures have been identified to minimise adverse 
environmental impacts, including social impacts, which could potentially arise as a result of the 
proposed modification. Should the proposed modification proceed, these management measures 
would be addressed during detailed design and incorporated into the Contractors Environmental 
Management Plan (CEMP) and applied during the construction and operation of the proposed 
modification. 
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7.2 Summary of safeguards and management measures 
Environmental safeguards and management measures for the M1 Pacific Motorway Kariong Ramps and Kariong to Somersby Widening Project are 
summarised in Table 7-1. Additional safeguards and management measures identified in this addendum REF are included in bold and italicised font. The 
safeguards and management measures will be incorporated into the detailed design phase of the proposed modification, the CEMP and the PEMP and 
implemented during construction and operation of the proposed modification, should it proceed. These safeguards and management measures will 
minimise any potential adverse impacts arising from the proposed works on the surrounding environment.  

Table 7-1: Summary of safeguards and management measures 

No. Impact / aspect Environmental safeguards Responsibility Timing 

General 

GEN1 General • All environmental safeguards must be incorporated within the 
following documents: 
– PEMP 
– Detail design stage 
– Contract specifications for the proposal 
– Contractor’s Environmental Management Plan. 

Roads and Maritime 
project manager 

Pre-construction  

GEN2 General • Any works resulting from the proposal and as covered by the REF 
may be subject to environmental audit(s) and/or inspection(s) at any 
time during their duration. 

Roads and Maritime 
project manager 

Pre-construction  

GEN3 General • The environmental contract specification Q35 Q36 Environmental 
Protection (Management Plan) must be forwarded to the Roads and 
Maritime Senior Environmental Officer for review at least 10 working 
days prior to the tender stage. 

Roads and Maritime 
project manager 

Pre-construction  

GEN4 General • The Roads and Maritime construction contractor must notify the 
Roads and Maritime Environmental Officer, Central Coast or Hunter 
Region, at least five days prior to work commencing. 

Roads and Maritime 
project manager 

Pre-construction  

GEN5 General • All businesses and residences likely to be affected by the proposed 
works must be notified at least five working days prior to the 

Roads and Maritime 
project manager 

Pre-construction  
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No. Impact / aspect Environmental safeguards Responsibility Timing 

commencement of the proposed activities. 

GEN6 General • Environmental awareness training must be provided, by the 
contractor, to all field personnel and subcontractors. 

Construction 
contractor 

Pre-construction 
construction  

GEN7 General • Prior to commencing the geotechnical investigations, the geotechnical 
contractor would review this REF and any other relevant documents in 
consultation with Roads and Maritime and prepare a Geotechnical 
Investigations Management Plan to ensure any potential impacts that 
may occur during the investigations are managed using appropriate 
environmental safeguards. The Geotechnical Investigations 
Management Plan would be subject to review and approval by Roads 
and Maritime. 

Geotechnical 
contractor and Roads 
and Maritime 

Pre-geotechnical 
investigations 

GEN8 General • Roads and Maritime will provide direct correspondence relating to the 
proposal to any potentially affected residences who do not receive 
letter box drop information or local newspapers, upon request. 

Roads and Maritime Prior to and during 
construction 

Traffic and access 

TR-1 General • A Traffic Management Plan (CTMP) would be prepared to the 
satisfaction of Roads and Maritime, as part of the pre-construction 
planning. The plan would detail how the traffic associated with the 
construction would be managed in accordance with the Roads and 
Maritime Services Traffic Control at Work Sites (RTA 2010b), as well 
as relevant Australian Standards including AS1742 and the work site 
manual Roads and Maritime Services Specification G10 (RTA 2003a). 
The CTMP would be submitted in stages to reflect the progress of 
work and would outline:  
– Traffic control provided to manage and regulate traffic movements 

during construction, including minimising traffic switching   
– Procedures for undertaking lane possession, erecting signage and 

consulting with the TMC, Traffic Commanders and TEPs during 
construction   

Construction 
contractor 

Prior to 
construction 
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No. Impact / aspect Environmental safeguards Responsibility Timing 

– Measures to maintain the continuous, safe and efficient movement 
of traffic for both the public and construction workers 

– Traffic controls plans for the installation of signs and devices 
for safe passage of vehicles past the work site  

– Identification of haulage routes and ensuring impacts to local 
routes and peak periods on the motorway are minimised   

– Temporary speed restrictions to ensure a safe driving environment 
around work zones   

– Appropriate warning and advisory signposting (including variable 
message signs)   

– A local and regional communications strategy   
– Parking measures for workers using ancillary sites   
– Considerations for other developments that may also be under 

construction to minimise traffic conflict and congestion that may 
occur due to the cumulative increase in construction vehicle traffic.  

• A vehicle movement plan (VMP) would be prepared as part of the 
overall CTMP. The VMP would assess construction-related heavy and 
light vehicle movements per shift in to and out of the construction 
site/s. The VMP would identify elements of the construction such as:  
– Limiting the number and location of entry and exit points to work 

sites on the motorway   
– Limiting the need to occupy areas of the roads adjacent to 

ancillary sites   
– Identifying haulage routes for construction traffic, including routes 

between ancillary sites and work sites on the motorway   
– Undertaking road condition surveys of local roads prior to 

construction.   

TR-2 Changes to access 
arrangements for 
emergency vehicles 

• Consultation with emergency service authorities would be undertaken 
during development of the detailed design. 

Roads and Maritime Detailed design 
and pre-
construction 

TR-3 Cyclist detours • Cycling groups would be consulted prior to the commencement of 
construction and advised to use alternate sections of the motorway, or 

Roads and Maritime Detailed design 
and pre-
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No. Impact / aspect Environmental safeguards Responsibility Timing 

alternative routes during the construction period.   
• Measures to increase the safety for cyclists using Wisemans Ferry 

Road or alternate cyclist diversion paths would be investigated during 
the detailed design period.   

construction 

TR-4 Incident 
management 

• The selected construction contractor would consult with Roads and 
Maritime’s Traffic Commanders, TEP and TMC to plan construction to 
allow for appropriate incident management response plans to be 
implemented. 

Construction 
contractor 

Prior to 
construction 

Noise and vibration 

NV-1 Construction noise • Prior to construction commencing, a CNVMP would be prepared. This 
document would provide a framework for addressing noise levels 
associated with construction works. Specifically any out of hours 
works undertaken near sensitive receivers. 

Construction 
contractor 

Prior to 
construction 

NV-2 Construction noise • Construction works would adopt appropriate practices as 
recommended in the ICNG and ENMM to reduce noise emissions. 

Construction 
contractor 

Prior to 
construction 

NV-3 Construction noise • Construction plant source noise levels should be confirmed prior to the 
commencement of works to verify construction noise impacts and 
confirm the requirement for noise management and mitigation 
measures. 

Construction 
contractor 

Prior to 
construction 

NV-4 Construction noise • The construction program would be scheduled where feasible to:  
– maximise the offset distance between construction plant and 

adjacent receivers   
– orientate construction and auxiliary equipment away from sensitive 

receivers   
– minimise reversing alarm noise emissions from mobile plant and 

vehicles and where practicable, manage site entry and exit points 
to limit the need for reversing   

– minimise concurrent operation of dominant noise generating 

Construction 
contractor 

Prior to 
construction 
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No. Impact / aspect Environmental safeguards Responsibility Timing 

equipment such as: bulldozer, rock breaker, mobile crane and 
asphalt paver construction plant. Where dominant noise 
generating plant are not in concurrent operation, reductions to 
received noise impacts of up to 6 dB(A) are anticipated.  

NV-4 Construction noise • Adjacent residents should be notified of potential night-time 
construction works at least two weeks prior to the commencement of 
construction works. 

Construction 
contractor 

Prior to 
construction 

NV-4 Construction noise • A one page summary of required construction noise and vibration 
management practices would be provided to construction staff and 
contractors and be discussed during site inductions. The summary 
should include, as a minimum, the permitted hours of construction 
work, work site locations, locations of sensitive receivers and site 
ingress/egress. 

Construction 
contractor 

Prior to 
construction 

NV-4 Construction noise • A complaints management procedure would be established and 
implemented in the CEMP for the proposal. This would include the 
implementation of a phone hotline and a procedure for recording and 
responding to any issues relating to noise that may arise during 
fieldwork associated with the proposal. 

Construction 
contractor 

Prior to 
construction 

NV-4 Construction noise • Noise impacts would be minimised in accordance with Practice Note 7 
in Roads and Maritime’s ENMM (RTA 2001a) and Environmental fact 
sheet No. 2 – Noise management and Night Works. 

Construction 
contractor 

Prior to 
construction 

NV-4 Construction noise • Noise monitoring would be considered if complaints are received 
regarding excessive noise and this would be assessed against 
relevant guidelines. 

Construction 
contractor 

Prior to 
construction 

NV-4 Construction noise • Machinery and equipment would be well maintained to assist with 
minimising noise levels. 

Construction 
contractor 

Prior to 
construction 

NV-4 Construction noise • Idling equipment would be turned off where appropriate. Construction Prior to 
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No. Impact / aspect Environmental safeguards Responsibility Timing 

contractor construction 

NV-5 Operational noise • Supplementary noise investigations would be undertaken at 
residences potentially affected by road noise, following construction. 
This would include supplementary background noise monitoring. If this 
monitoring indicates noise levels in excess of those previously 
modelled and above relevant noise goals, Roads and Maritime would 
consider additional noise mitigation measures specific to any 
potentially affected residence. 

Roads and Maritime  After construction 

NV-6 Construction noise • Program the work so noise and vibration at night would not affect any 
single dwelling or group of dwellings, flats, units and other places of 
residence on more than two consecutive nights, or on more than a total 
of six nights over a period of one calendar month. When night work is 
programmed in stages to comply with this requirement, the periods of 
work would be separated by not less than one week. 

• If programmed night work is postponed for any reason, the work would 
be re-programmed and the programming requirements described above 
apply again. 

Roads and Maritime Pre-construction 
Construction 

NV-7 Construction noise • Where possible, particularly noisy activities eg saw cutting, concrete 
hammering, to be completed before 11:00pm. 

Roads and Maritime Pre-construction /  
Construction 

NV-8 Construction noise • Regular training of workers and contractors (such as at toolbox talks) 
would be carried out in the use equipment in ways to minimise noise. 
The training would also include details of relevant approval 
requirements including, but not limited to, approved working hours. 

Contractor Pre-construction /  
Construction 

NV-9 Construction noise • The use of equipment that generates impulsive noise would be 
minimised as far as practicable. 

• The need for reversing movements would be minimised as far as 
practicable and non-tonal reversing alarms fitted to plant and site 
vehicle. 

• Truck movements would avoid residential streets where possible. 
• Periods of respite would be provided in the case of unavoidable 

Contractor Construction 
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No. Impact / aspect Environmental safeguards Responsibility Timing 

maximum noise level events. 

NV-10 Construction noise • Consultation with the affected community (ie those where noise levels 
have been predicted to exceed NML) would be carried out in the lead up 
to and throughout the work and include information relating to the type 
of work planned, associated noise impact, location, timing (eg working 
hours) and duration. 

• Targeted community consultation would be carried out in the lead up to 
the work to, among other things, identify and where possible 
accommodate any special affected community needs (eg health issues, 
student examinations) where noise levels exceeding the calculated 
NMLs from justifiable programming changes would be anticipated for 
more than two consecutive nights. 

• After-hours emergency contact details (eg senior personnel name and 
phone number) would be provided to potentially affected receivers in 
consultation information and provided on the Roads and Maritime 
website.  

Roads and Maritime Pre-construction / 
Construction 

NV-11 Construction noise • A readily accessible 24 hour toll-free information and complaints line 
would be implemented before the start of work. 

• A documented complaints process, including an escalation procedure 
so if a complainant is not satisfied there is a clear path to follow, would 
be implemented for the work. 

• Feasible and reasonable measures would be implemented to address 
the basis of complaints. 

• A register of any complaints, including details of the complaint such as 
date, time, person receiving complaint, complainant’s contact number, 
person referred to, description of the complaint, work area, time of 
verbal response and timeframe for written response where appropriate, 
would be maintained. 

Roads and Maritime / 
Contractor 

Pre-construction / 
Construction 

NV-12 Construction noise • Machinery with the ability to perform the same function with a lower 
level of noise impact would be examined and implemented wherever 
feasible and reasonable eg rubber tracked excavators can be less noisy 
than steel tracked excavators. 

• Consideration would be given to the selection of super silenced 

Contractor Construction 
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No. Impact / aspect Environmental safeguards Responsibility Timing 

compressors, silenced jackhammers and damped bits where possible. 

NV-13 Construction noise • Non-tonal reversing alarms would be fitted to plant and site vehicles 
operating outside of standard construction hours. 

Contractor Construction 

NV-14 Construction noise • Where possible, properties identified for architectural acoustic 
treatment as part of the approved project would be treated prior to 
commencement of the proposed modification. 

Roads and Maritime Pre-construction / 
Construction 

Biodiversity 

BIO-1 General • Prepare a Flora and Fauna Management Plan, including weed 
management, and ensure that it is integrated with the landscape plan 
for the project   

• Prepare a Vegetation Management Plan (VMP) detailing restoration, 
regeneration and rehabilitation of areas of native vegetation in the 
vicinity of the project. Preparation of the VMP should involve 
consultation with local Landcare groups and the CMA.   

Construction 
contractor 

Prior to 
construction 

BIO-2 Site specific 
environmental 
induction 

• All staff working on site are to undertake a site-specific environmental 
induction. The induction is to include items such as:  
– Sensitivity of surrounding vegetation (particularly threatened flora 

species)   
– Site environmental procedures (vegetation management, sediment 

and erosion  control protective fencing and noxious weeds)   
– What to do in case of emergency (chemical spills, fire or fauna 

encountered)   
– Key contact in case of environmental incident   
– Details of threatened flora species.   

Construction 
contractor 

Construction 

BIO-3 Risk to fauna • Limit of work temporary fencing is to be established. 
• Pre-clearing processes are to be undertaken in accordance with 

Roads and Maritime Biodiversity Guidelines (2011) and Roads and 
Maritime Biodiversity Guidelines: Guide 4 - Clearing of vegetation and 

Construction 
contractor 

Construction 
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removal of bushrock (RTA, 2011)   
• A fauna relocation site would be identified prior to construction to 

release any uninjured fauna encountered on site.   

BIO-4 Flora and fauna 
encountered 

• If unexpected threatened fauna or flora species are discovered, stop 
works immediately and follow the Unexpected Threatened Species 
Finds Procedure in the Roads and Maritime Biodiversity Guidelines – 
Guide 1 (Pre-clearing process)   

• WIRES is to be consulted if any injured fauna are encountered as 
outlined in site specific environmental inductions   

• Fauna handling must be carried out in accordance with the 
requirements the Roads and Maritime Biodiversity Guidelines - Guide 
9 (Fauna Handling).   

Construction 
contractor 

Construction 

BIO-5 Vegetation clearing • Where possible, habitat trees and hollow bearing trees are to be 
retained throughout the proposal area   

• If hollow bearing trees are unable to be retained, a qualified ecologist 
is to be present on-site for staged habitat removal and hollow clearing 
and must follow the Roads and Maritime Staged Habitat Removal 
Process.  

Construction 
contractor 

Construction 

BIO-6 Threatened fauna • Site hygiene management to prevent the spread of Chytrid Fungus   
• Undertake pre-clearing surveys for threatened species, particularly 

amphibians on  the morning (24 hours) before clearing works 
commence   

• Threatened amphibian tadpole surveys to be undertaken prior to de-
watering of any water bodies to relocate any threatened tadpoles to 
adjoining habitats   

• If threatened amphibians are recorded during preclearing surveys, a 
specific frog management plan (FMP) developed by a frog expert with 
at least 5 years’ experience in behavioural ecology of frogs will be 
required.   

Construction 
contractor 

Construction 
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BIO-7 Threatened flora • Exclusion zones should be set up around retained threatened flora 
species of Darwinia glaucophylla, Hibbertia procumbens and 
Prostanthera junonis 

• These areas should be signed as environmentally sensitive 
• All construction staff working in the vicinity of these threatened 

species should be informed of the location of these threatened flora 
species. 

Construction 
contractor 

Construction 

BIO-8 Revegetation • Revegetate or replant disturbed areas with native vegetation following 
construction 

• Revegetation and replanting is to be carried out following Roads and 
Maritime Biodiversity Guidelines. 

Construction 
contractor 

Construction 

BIO-9 Interrupted fish 
passage 

• Although the proposal will make every endeavour to avoid the 
interruption of fish passage if this is unavoidable a permit from the DPI 
would be required. 

Construction 
contractor 

Construction 

Surface water 

SW-1 Impacts to 
downstream 
environments from 
operational drainage 

• Where required, drainage designs would incorporate features such as 
energy dissipation measures, scour protection and other features to 
control flow intensity and direction of flow at any new drainage outlets. 

Roads and Maritime Detailed design 

SW-2 General impact 
mitigation measures 

• An SWMP would be developed prior to construction and implemented 
throughout the construction period of the proposal   

• An ESCP would be developed prior to construction and implemented 
throughout the construction period of the proposal   

• The extent and time of exposed soil would be minimised through 
construction staging.   

Construction 
contractor 

Prior to 
construction 

SW-3 Management of 
stockpiles and 
ancillary sites 

• Chemicals and other pollutants would be stored in a bunded or sealed 
area   
– Establish erosion control and sediment capture measures, and 

Construction 
contractor 

Construction 
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maintain them regularly, to divert offsite stormwater, manage 
onsite stormwater runoff and stabilise stockpiles in accordance 
with RMS Technical Guideline EMS-TG-010: Stockpile Site 
Management and the BLUE BOOK guidelines   

– All stockpile and chemical storage locations would be located 
above the 100 year ARI flood level and at least give metres from 
areas of concentrated flows   

– Stockpile sites would be identified in the ESCP with the number 
and size of stockpiles kept to a minimum where possible through 
the proposal area   

– Stockpile heights would be no greater than two meters, unless 
otherwise approved by Roads and Maritime, with slopes no 
steeper than 2:1   

– Measures would be implemented to prevent the growth of weeds 
in topsoil stockpiles   

– Stockpiles that are in-place for more than 20 days would be 
covered, or, if susceptible to wind or water erosion, within 10 days  

– Uncovered stockpile sites would have discrete downslope controls 
for treatment of stormwater.   

Topography, geology and soils 

TS-1 Erosion and 
sediment control  
during construction 

• A soil conservationist from the Roads and Maritime Erosion, 
Sedimentation and Soil Conservation Consultancy Services Register 
would be engaged during detailed design to develop an ESMP which 
would inform the development of soil and water management 
protocols for construction of the proposal. 

Roads and maritime Detailed design 

TS-2 General impact 
mitigation measures 

• An SWMP would be developed prior to construction and implemented 
throughout the construction period of the proposal. This plan would be 
prepared to implement the findings of the ESMP. The SWMP would 
address the management measures detailed in Roads and Maritime’s 
QA Specifications G36 and G38, including an ESCP. The SWMP 
would include:  

Construction 
contractor 

Prior to 
construction 
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– Approval, licencing and other statutory requirements   
– Site details, including: soil properties, rainfall records, groundwater 

etc.   
–  Details of environmental control measures to be implemented, 

including:  – Responsibility for implementation – Resources 
required for construction, monitoring , maintenance and removal – 
Implementation and monitoring schedules – Monitoring and 
maintenance activities required   

• Training details, including: site induction, environmental training and 
toolbox.   

TS-3 Disturbance of 
asbestos 

• An Asbestos Handling Management Plan would be developed for the 
construction period. The plan would comply with the Roads and 
Maritime Asbestos Management Plan (2013b). 

Construction 
contractor 

Prior to 
construction 

TS-4 Stockpile 
management 

• All stockpiles would be designed, established, operated and 
decommissioned in accordance with Roads and Maritime Stockpile 
Management Procedures (RTA 2011b). Stockpile sites would be 
located: 
• At least 10 m from the nearest waterway 
• In an area of low ecological significance  

• On relatively level ground. 

Construction 
contractor 

Construction 

TS-5 Topsoil 
management 

• Topsoil would be stockpiled separately for possible reuse for the 
landscaping and rehabilitation works within the identified compound 
and stockpile sites. 

Construction 
contractor 

Construction 

TS-6 Disturbance of 
contaminated 
material 

• Roads and Maritime would be promptly notified of any suspected or 
potential contamination exposed during construction activities, and 
cease all work activities within the vicinity of actual or suspected 
contaminated land   

• If contamination is known or expected to be encountered, a 
Remediation Action Plan would be prepared in accordance with 
Roads and Maritime’s G36 Specification (Clause 4.2.4). The 

Construction 
contractor 

Construction 
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Remediation Action Plan must be prepared in accordance with EPA 
guidelines on contaminated land management, and must include the 
following:   
– Testing requirements for any contaminated material prior to its 

disposal off site  
– Validation plan, which must include the area in the immediate 

vicinity of (both  below and adjacent to) the known contamination   
• Implications of the validation results on the waste classification for 

material that may be excavated in the vicinity of the known 
contamination. Carry out remediation of the contaminated material, or 
its removal and disposal, in accordance with the Remediation Action 
Plan.   

TS-7 Accidental spills 
during construction 

• Appropriate temporary bunding would be erected for any refuelling or 
maintenance of plant and equipment, mixing cutting oil with bitumen, 
or carrying out any other activity which may result in spillage of a 
chemical, fuel or lubricant at any location which drains directly to 
waters or environmentally sensitive areas, Refuelling operations would 
not be left unattended. All fuels, chemicals and hazardous materials 
would be stored within an impervious bunded area in accordance with 
relevant Australian Standards and EPA guidelines. 

Construction 
contractor 

Construction 

TS-8 Liaison with National 
Parks and Wildlife 
Services 

• Roads and Maritime will consult with National Parks and Wildlife 
Services if any drainage works or off-site impacts are expected, 
outside the proposal disturbance boundary identified in the REF. Any 
such works would be subject to further environmental assessment and 
approval, and an EPL licence variation if required. 

Roads and Maritime Prior to and during 
construction 
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Landscape and visual amenity 

LV-1 Design 
considerations 

The following landscape and visual impact mitigation strategies would be 
considered during the detailed design process:  
• Opportunities to minimise vegetation clearing   
• Ensure road treatment (surfacing, safety barrier and abutments) are 

visually  consistent with existing adjacent sections of the motorway   
• Trimming of rock cuttings to alleviate visual impact. Shotcrete to be 

used sparingly and only where necessary. Shotcrete colour to be 
matched to natural rock at location to be used. Alternatively, 
stonework infill (preferably recovered on site) would provide a higher 
aesthetic finish   

• Procedures for rehabilitating construction areas would be incorporated 
in the CEMP.  

Roads and Maritime Detailed design 

LV-2 Visual impacts – 
construction 

• Restrict vegetation clearing to those areas where it is necessary   
• Trimming rather than removal of trees is to be undertaken where 

possible and would  be conducted by a qualified arborist   
• All disturbed areas would be revegetated as soon as possible 

following completion of works   
• The ancillary sites would be screened with temporary mesh fencing   
• The size of stockpile sites would be minimised wherever possible to 

reduce the visual impact of these sites.   

Construction 
contractor 

Construction 

Air quality 

AQ-1 Construction dust 
impacts 

Control measures would be included in the CEMP to ensure that dust 
emissions are suitably managed such that air quality impacts at nearby 
sensitive receptors are minimised including:  
• Monitoring would be carried out during the construction phase of the 

proposal to assess compliance with EPA air quality criteria   
• All materials transported to and from the construction site would be 

covered   

Construction 
contractor 

Pre-construction 
Construction 
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• Stockpiles of soil or other materials would be managed by the 
construction  contractor to minimise dust emissions, particularly during 
dry or windy conditions   

• Speed limits would be imposed for equipment on unsealed surfaces   
• Stockpiles would be located as far away from residences as practically 

possible   
• The extent of disturbed areas would be minimised as far as 

practicable   
• Disturbed areas would be rehabilitated as quickly as possible   
• Dust on unsealed surfaces, temporary roadways, stockpiles and other 

exposed areas would be suppressed using water trucks, hand held 
hoses and temporary stabilisation Activities resulting in excessive dust 
generation would be stopped or modified during very windy 
conditions. 

• Air quality, both visually and/or using instrumentation would be 
monitored near sensitive receptors to verify the effectiveness of 
controls.  

 Where required controls would be installed at compound and stockpile 
sites to ensure there is no tracking of mud and soils off-site.   

AQ-2 Construction vehicle 
emission impacts 

• Operating and maintaining vehicles and equipment would occur in 
accordance with manufacturer’s specifications. 

Construction 
contractor 

Construction 

Aboriginal heritage 

AH-1 Unexpected 
artefacts 

• In the event that previously undiscovered Aboriginal objects, sites or 
places (or potential Aboriginal objects, sites or places) are discovered 
during construction, all works in the vicinity of the find should cease 
and NSW Roads and Maritime should implement their Standard 
Management Procedure: Unexpected Archaeological Finds 
(November, 2011) for addressing un-identified Aboriginal objects   

• Should suspected human skeletal material be identified, all works 
should cease and NSW Roads and Maritime should implement their 

Construction 
contractor 

Construction 



 

M1 Upgrade Kariong to Somersby concrete road surface repairs 
Addendum Review of Environmental Factors 

60 

No. Impact / aspect Environmental safeguards Responsibility Timing 

Standard Management Procedure: Unexpected Archaeological Finds 
(November, 2011) for managing human skeletal remains   

• Use of the Kangoo Road ancillary site would be managed so that no 
activities occur within 15 m of the western boundary of the property. 
This would include the installation of temporary fencing around that 
area to prevent impacts to the exposed sandstone bedrock in this 
area.  

Non Aboriginal heritage 

NH-1 Unexpected 
heritage found 

• If an item (or suspected item) of non-Aboriginal heritage is discovered, 
Roads and Maritime Services Unexpected Finds Procedure (Roads 
and Maritime Services 2011) would be implemented including that all 
work in the area of the find would cease immediately and would not 
recommence until the heritage value and associated protection and 
any approval requirements have been determined. Roads and 
Maritime would notify OEH if any item (or suspected item) of non-
Aboriginal heritage is found during construction to determine the 
appropriate course of action. 

Roads and Maritime 
and construction 
contractor 

Construction 

Social and economic 

SE-1 Community 
consultation and 
communications 

• Ongoing consultation with potentially affected residents, schools, 
adjacent property owners and businesses regarding the proposal and 
potential impacts that may affect them during both construction and 
operation through development of a Stakeholder Engagement Plan   

• Develop a communication plan and work with Transport for NSW’s 
TMC for informing regional communities and users of the motorway 
(including cyclists) of potential delays and construction related impacts 
during the construction period   

• Once the detailed design is developed, undertake consultation with 
stakeholders to identify any specific access requirements to inform the 
construction schedule and ensure adequate mitigation measures can 
be implemented.  

Roads and Maritime Prior to 
construction 
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SE-2 Cumulative impacts 
with other M1 
Widening projects 

• The construction periods for both Kariong to Somersby and Tuggerah 
to Doyalson would overlap in order to be completed on schedule. 
Where practical the construction works would minimise interaction or 
cumulative impacts with the Tuggerah to Doyalson Project to minimise 
potential construction and traffic disruption fatigue for users of the 
motorway. 

Roads and Maritime Prior to 
construction 

GHG and climate change 

GG-1 Climate change and 
GHG 

• Detailed designs for the proposal would take into consideration the 
potential effect of climate change on the proposal, including increased 
average temperatures, increased frequency of bushfires, drainage 
requirements and the potential for increased flood frequency. 

Detailed design 
contractor 

Detailed design 

GG-2 GHG emissions 
from fuel 
consumption 

• Fuel-efficient equipment would be selected wherever possible   
• Biofuels (biodiesel, ethanol, or blends such as E10 or B80) would be 

considered  wherever possible and available   
• Plant and equipment would be regularly maintained to ensure 

maximum fuel efficiencies   
• Energy-efficient work practices would be promoted on site, such as 

turning machinery off when not in use   
• Energy-efficient lighting would be utilised (where available) during 

night works (if required)   
• Monitoring, recording and reporting energy consumption would be 

undertaken to identify and address energy wastage.   

Construction 
contractor 

Construction 

Resources and waste management 

WR-1 Waste management • A Waste Management Sub-Plan would be developed as a component 
of the CEMP, following the Waste Classification Guidelines (DECCW 
2009), NSW Governments ‘Waste Reduction and Purchasing Policy 
and relevant Roads and Maritime fact sheets. This plan would include:  
– Identify waste streams that will be generated by the proposal, 

including:  

Construction 
contractor 

Pre-construction 
and construction 
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§ How and where waste generated by the proposal is to be 
reused and disposed  of   

§ The receptacles that would be used for storing identified waste 
materials prior to reuse, recycling, stockpiling and disposal   

§ How, and by whom, would waste be transported between 
generation, storage and point of reuse, recycling, stockpiling or 
disposal   

§ Sampling and testing requirements, as specified in Roads and 
Maritime’s Waste Fact Sheet ‘Waste Sampling’  

§ Procedures for verifying licences or permits for handling, 
transportation and disposal of waste  

– Controls for minimizing consumption of fuel, oil and other 
consumables and on- site electricity consumption  

• Methods for monitoring the implementing the plan, notification and 
ensuring compliance with statutory requirements.  

WR-2 Waste tracking • Types of waste collected, amounts, date/time and details of disposal 
shall be recorded in a waste register. 

Construction 
contractor 

Construction 

WR-3 Personnel 
inductions 

All personnel are to be informed of the resources management hierarchy 
principles during site induction.  
Resource management hierarchy principles are to be followed:  
• Avoid unnecessary resource consumption as a priority   
• Avoidance is followed by resource recovery (including reuse of 

materials, reprocessing, recycling and energy recovery)   
• Disposal is undertaken as a last resort (in accordance with the Waste 

Avoidance & Resource Recovery Act 2001).   

Construction 
contractor 

Construction 

WR-4 Site maintenance • Workspaces would be maintained, kept free of rubbish and cleaned 
up at the end of each working day. 

Construction 
contractor 

Construction 

WR-5 Waste disposal and 
storage 

• Solid and liquid wastes, as well as fuels, lubricants and chemical 
containers would be disposed of in accordance with EPA 
requirements   

Construction 
contractor 

Construction 
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• Material identified for recycling shall be stockpiled in an adequately 
bunded area (in accordance with the Roads and Maritime Stockpile 
Site Management Guidelines, (RTA 2011b)).   

WR-6 Procurement • Procurement would endeavour to use materials and products with a 
recycled content and low carbon footprint where it is cost and 
performance effective to do so. 

Construction 
contractor 

Pre-construction 
and construction 

WR-7 Waste management • All wastes would be managed in accordance with the Protection of the 
Environment Operations Act 1997. 

Construction 
contractor 

Construction 

WR-8 Contamination • Waste identified as being contaminated would be managed in 
accordance with the Contaminated Land Management Act 1997 and 
any other relevant legislation. Hazardous waste arising from 
construction of the proposal would also be removed and disposed of 
in accordance with relevant guidelines, including the Waste 
Classification Guidelines (DECCW 2009). 

Construction 
contractor 

Construction 

WR-9 Waste management • A dedicated concrete washout facility would be provided during 
construction so that runoff from the washing of concrete machinery 
and equipment could be collected and disposed of at an appropriate 
waste facility. 

Construction 
contractor 

Construction 

Cumulative impacts 

Cl-1 Cumulative impacts • Roads and Maritime would consult with GCC and DP&E on a routine 
basis to identify potential developments that may affect the proposal 
or contribute to cumulative impacts. 

Roads and Maritime Ongoing 
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7.3 Licensing and approvals 
All relevant licenses, permits, notifications and approvals needed for the M1 Pacific Motorway 
Kariong Ramps and Kariong to Somersby Widening Project proposed modification and when they 
need to be obtained are listed in Table 7-2.  

Table 7-2: Summary of licensing and approval required  

Instrument Requirement Timing 

Roads Act 1993 In accordance with Section 138 of the Roads Act 
1993, a road occupancy licence administered by 
Road and Maritime’s Transport Management 
Centre would be obtained for the proposed 
modification. 

Prior to and during the 
proposed modification 
as required. 

 



 

M1 Upgrade Kariong to Somersby concrete road surface repairs 
Addendum Review of Environmental Factors 

65 

8 Conclusion 

8.1 Justification 
The M1 Pacific Motorway links the regions of Sydney, the Central Coast and the Hunter. It forms 
part of the Sydney-Brisbane corridor of the National Land Transport Network (NLTN), which is the 
key road transport network in Australia. It currently carries about 75,000 light and 7,000 freight 
vehicles per day. 

Justification for the M1 Pacific Motorway Kariong Ramps and Kariong to Somersby Widening 
Project has been analysed in detail in Section 8.1 of the approved project REF. The analysis 
remains applicable to the proposed modification. In addition, the proposal modification would 
address current pavement deterioration and would deliver improved ride quality for motorists using 
this section of the M1. In the absence of the proposed modification, it would be expected that the 
frequency and extent of maintenance costs would accelerate beyond what would be otherwise 
considered reasonable and increase the future cost of rehabilitation for this part of the road 
network. The proposal would serve to improve road safety and deliver value for money for NSW 
and Federal governments. 

The benefits of the proposed modification are considered to outweigh the mostly temporary 
adverse impacts and risks associated with the proposed modification. 

8.2 Objects of the EP&A Act 
The consideration of the EP&A Act objects provided in Section 8.2 of the approved project REF 
applies to the proposed modification. 

8.3 Ecological sustainable developed 
The consideration of ecological sustainable development provided in Section 8.3 of the approved 
project REF applies to the proposed modification. 

8.4 Conclusion 
This addendum REF has examined and taken into account to the fullest extent possible all matters 
affecting or likely to affect the environment by reason of the proposed activity.  

This has included consideration, where relevant, of conservation agreements and plans of 
management under the NPW Act, joint management and biobanking agreements under the TSC 
Act, wilderness areas, critical habitat, impacts on threatened species, populations and ecological 
communities and their habitats and other protected fauna and native plants. It has also considered 
potential impacts to matters of national environmental significance listed under the Federal EPBC 
Act. 

A number of potential environmental impacts from the proposed modification have been avoided or 
reduced during the design development and options assessment. The proposed modification as 
described in the addendum REF best meets the approved project objectives, but would still result 
in some impact from construction noise. Safeguards and management measures as detailed in this 
addendum REF would ameliorate or minimise these expected impacts. The proposed modification 
would also improve driving conditions and improved the longevity of the existing road surface. On 
balance the proposed modification is considered justified and the following conclusions are made. 

Significance of impact under NSW legislation 
The proposed modification would not result in a change to the findings of the approved project REF 
or submissions report and would be unlikely to cause a significant impact on the environment. 
Therefore, it is not necessary for an environmental impact statement to be prepared and approval 
to be sought from the Minister for Planning under Part 5.1 of the EP&A Act. A Species Impact 
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Statement is not required. The proposed modification is subject to assessment under Part 5 of the 
EP&A Act. Consent from Council is not required. 

Significance of impact under Australian Commonwealth legislation 
The proposed modification would not likely cause a significant impact on matters of national 
environmental significance or the environment of Commonwealth land within the meaning of the 
Environment Protection and Biodiversity Conservation Act 1999. A referral to the Australian 
Department of the Environment is not required.  
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9 Certification 

This addendum review of environmental factors provides a true and fair review of the proposed 
modification in relation to its potential effects on the environment. It addresses to the fullest extent 
possible all matters affecting or likely to affect the environment as a result of the proposed 
modification. 

 

 
 

Andrew Grainger 

Environmental scientist 

Bowditch Group  

Date: 20 May 2016 

I have examined this addendum review of environmental factors and accept it on behalf of Roads 
and Maritime Services. 

Benjamin Phillipson 

Project Manager 

M1 Upgrade Kariong to Somersby | Freight & Regional 

Date: 
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11 Terms and acronyms used in this addendum REF 

 

Term /  Acronym Description 

CEMP Construction / Contractor’s environmental management plan 

EIA Environmental impact assessment 

EP&A Act Environmental Planning and Assessment Act 1979 (NSW). Provides the 
legislative framework for land use planning and development assessment in 
NSW 

EPBC Act Environment Protection and Biodiversity Conservation Act 1999 
(Commonwealth).  Provides for the protection of the environment, especially 
matters of national environmental significance, and provides a national 
assessment and approvals process. 

ESD Ecologically sustainable development.  Development which uses, 
conserves and enhances the resources of the community so that ecological 
processes on which life depends, are maintained and the total quality of life, 
now and in the future, can be increased 

FM Act Fisheries Management Act 1994 (NSW) 

Heritage Act Heritage Act 1977 (NSW) 

ISEPP State Environmental Planning Policy (Infrastructure) 2007 

LALC Local Aboriginal Land Council 

LEP Local Environmental Plan. A type of planning instrument made under Part 3 
of the EP&A Act. 

LoS Level of Service. A qualitative measure describing operational conditions 
within a traffic stream and their perception by motorists and/or passengers. 

NES Matters of national environmental significance under the Commonwealth 
Environment Protection and Biodiversity Conservation Act 1999. 

Noxious Weeds Act Noxious Weeds Act 1993 (NSW) 

NPW Act National Parks and Wildlife Act 1974 (NSW) 

Roads and Maritime NSW Roads and Maritime Services 

SEPP State Environmental Planning Policy.  A type of planning instrument made 
under Part 3 of the EP&A Act. 
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Term /  Acronym Description 

SEPP 14 State Environmental Planning Policy No.14 – Coastal Wetlands 

TSC Act Threatened Species Conservation Act 1995 (NSW) 

QA Specifications Specifications developed by Roads and Maritime Services for use with road 
work and bridge work contracts let by Roads and Maritime Services.  

 



 

 

Appendix A 
Slab repair process and defect summary



Slab Replacement Process 

Time Activity 
2000 – 2030 Setup Traffic Control. 
2030 – 2100 Attach lifting plates and lift slab pieces onto truck, starting with middle piece. Pieces taken to after hours recycling 

facility. 
2100 – 2115 Scabble vertical sides of excavation. Drill holes for tie bars. 
2115 – 2130 Remove any stepping in sub base (jack hammer or grind). Sweep and dry sub base. Render up any sub base 

cracking and cover with bitumen impregnated strips (bituthene or petrotack, etc). 
2130 – 2200 Wax debonding of vertical sides. Plastic membrane over prepared sub base for debonding. Tie bars inserted and 

mesh cut and placed. 
2200 – 2245 Concrete placed and compacted using needle vibrators and 2 passes of vibrating screed. Localised floating as 

needed. Insertion of plastic strips to form joint sealant reservoir. Texture surface and record replacement date on 
slab. 

2245 – 2315 Removal of joint former, insert backer rod and silicone joints. Cleanup tools & screed. Treat wash water, neutralise 
and disposal on site. Solids to waste facility. 

2315 – 0300 Curing period. Preparation for the next night’s work – drilling of lifting plate holes. Replace thermoplastic edge / lane 
lines and RRPMs.  

0300 - 0400 Remove Traffic Control. 
	

	

	

	



Removal Method - Crane Lift 

• The slab is generally cut into a number of large pieces, usually six (depending on the initial slab size) with a wrecking or 
perimeter strip cut around the outer edge. 

• Certified lifting plates are attached to the pieces by using either chemical or mechanical anchors. 
• The centre sections are lifted out first, then the outside pieces. 
• Advantage - causes very little damage to the surrounding and underlying concrete. 
• Disadvantage - on occasions suction develops between the base and sub-base, or a section will wedge itself into position 

and does not come out when the safe working load is applied to the lifting system. 
 

Basic Contingency Plan 

Concrete Plant 
Breakdown. 

• Undertake repairs if possible and time permits, or 
• Use of alternate nearby plant - supplier to have contingency plans in place, 

delayed opening, or 
• Fill excavated area with asphalt – lay geofabric in excavated area and arrange 

AC supply from nearby plant. Spread with backhoe, compaction by roller or 
wheel rolling if necessary, delayed opening, reduced speed limit, message 
boards, etc or 

• Fill excavated area with rotomill / gravel / crushed concrete and top with AC / 
coldmix – lay geofabric in excavated area and arrange AC supply from nearby 
plant. Load and spread with backhoe, compaction by roller or wheel rolling if 
necessary, delayed opening, reduced speed limit, message boards, etc or 

• Put concrete pieces back and fill the gaps with cold mix / AC. 
Concrete truck 
breakdown. 

• Arrange for alternate truck, delayed opening. 

Concrete not setting. • Slow setting – apply heat from light towers, gas burners, etc 
• No sign of setting – remove using backhoe, and fill with alternate material as above. 

	



Typical sawcutting pattern 

	

	



M1 Upgrade Kariong to Somersby

Repairs (4A, 3A & 4P) and Rebuilding

Staging Work

Direction / Section Slow Middle Fast Lane Slow Lane Middle Fast Lane

Northbound Contiguous Section 1 (Ch64830 - 68630)

4A Slab Repair R02 0 0 0 0 0 0

4A Slab Repair R03 0 0 1 0 0 0

3A Cross Stitching 0 0 0 0 0 0

4P Part Slab Replacement 0 0 1 0 0 0

Northbound Contiguous Section 2 (Ch68630 - 70150)

4A Slab Repair R02 0 0 0 0 0 282

4A Slab Repair R03 0 0 0 121 4 9

3A Cross Stitching 0 0 0 0 0 1

4P Part Slab Replacement 0 0 0 4 2 1

Northbound Contiguous Section 3 (Ch70150 -70700)

4A Slab Repair R02 0 0 0 0 0 0

4A Slab Repair R03 0 0 0 0 0 20

3A Cross Stitching 0 0 0 0 0 1

4P Part Slab Replacement 0 0 0 0 0 5

Northbound Contiguous Section 4 (Ch70700 - 72240)

4A Slab Repair R02 0 0 0 0 0 310

4A Slab Repair R03 0 0 0 38 0 6

3A Cross Stitching 0 0 0 0 0 0

4P Part Slab Replacement 0 0 0 1 0 1

Northbound Contiguous Section 5 (Ch72240 -72354)

4A Slab Repair R02 0 0 0 0 0 0

4A Slab Repair R03 0 0 0 0 0 0

3A Cross Stitching 0 0 0 0 0 0

4P Part Slab Replacement 0 0 0 0 0 0

Southbound Contiguous Section 1 (Ch64820 - 66400)

4A Slab Repair R02 0 0 0 0 0 0

4A Slab Repair R03 0 0 9 0 0 0

3A Cross Stitching 0 0 0 0 0 0

4P Part Slab Replacement 0 0 15 0 0 0

Southbound Contiguous Section 2 (Ch66400 - 69160)

4A Slab Repair R02 0 0 0 0 0 573

4A Slab Repair R03 0 0 32 67 0 0

3A Cross Stitching 0 0 0 0 0 0

4P Part Slab Replacement 0 0 2 48 0 0

Southbound Contiguous Section 3 (Ch69160 - 70050)

4A Slab Repair R02 0 0 0 0 0 0

4A Slab Repair R03 0 0 24 0 0 0

3A Cross Stitching 0 0 0 0 0 0

4P Part Slab Replacement 0 0 21 0 0 0

Southbound Contiguous Section 4 (Ch70050 -70760)

4A Slab Repair R02 0 0 0 0 0 103

4A Slab Repair R03 0 0 9 9 0 0

3A Cross Stitching 0 0 0 0 0 0

4P Part Slab Replacement 0 0 4 0 0 0

Southbound Contiguous Section 5 (Ch70760 - 72310)

4A Slab Repair R02 0 0 0 0 0 0

4A Slab Repair R03 0 0 33 0 0 0

3A Cross Stitching 0 0 0 0 0 0

4P Part Slab Replacement 0 0 17 0 0 0

TOTAL NORTHBOUND Total

4A Slab Repair R02 0 0 0 0 0 592 592

4A Slab Repair R03 0 0 1 159 4 35 199

3A Cross Stitching 0 0 0 0 0 2 2

4P Part Slab Replacement 0 0 1 5 2 7 15

TOTAL SOUTHBOUND Total

4A Slab Repair R02 0 0 0 0 0 676 676

4A Slab Repair R03 0 0 107 76 0 0 183

3A Cross Stitching 0 0 0 0 0 0 0

4P Part Slab Replacement 0 0 59 48 0 0 107

TOTAL (no. of slabs) Total

4A Slab Repair R02 0 0 0 0 0 1268 1268

4A Slab Repair R03 0 0 108 235 4 35 382

3A Cross Stitching 0 0 0 0 0 2 2

4P Part Slab Replacement 0 0 60 53 2 7 122

K2 Early Works K1 Main Works
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Clause 228(2) Checklist 

In addition to the requirements of the Roads and Related Facilities EIS Guideline (DUAP 1996) 
and Is an EIS required? (DUAP 1995/1996) guideline as detailed in the addendum REF, the 
following factors, listed in clause 228(2) of the Environmental Planning and Assessment Regulation 
2000, have also been considered to assess the likely impacts of the proposed modification on the 
natural and built environment. 

Factor Impact 

a. Any environmental impact on a community? 

The proposed modification would have the potential for short-term noise 
and traffic impacts during construction. Mitigation measures have been 
proposed to minimise the extent and duration of these potential impacts. 

Short-term negative 

b. Any transformation of a locality? 

The proposed modification would not transform the locality 

Nil 

c. Any environmental impact on the ecosystems of the locality? 

The proposed modification would not impact on ecosystems of the locality 

Nil 

d. Any reduction of the aesthetic, recreational, scientific or other 
environmental quality or value of a locality? 

The proposed modification would have a minimal impact on environmental 
quality. Impacts would be confined to the construction phase. 

Minor negative 

e. Any effect on a locality, place or building having aesthetic, 
anthropological, archaeological, architectural, cultural, historical, 
scientific or social significance or other special value for present or 
future generations? 

Impacts on heritage and other items with special values were assessed and 
it was determined that the proposed modification was unlikely to result in 
impacts. 

Nil 

f. Any impact on the habitat of protected fauna (within the meaning of the 
National Parks and Wildlife Act 1974)? 

The proposed modification would be confined wholly to the existing north 
and southbound concrete carriageways of the M1 Motorway. Impacts on 
habitat on which protected fauna would be reliant would not be expected. 

Nil 

g. Any endangering of any species of animal, plant or other form of life, 
whether living on land, in water or in the air? 

The proposed modification would not endanger any species of animal, plant 
or other form of life. 

Nil 

h. Any long-term effects on the environment? 

The nature and scale of the proposed modification are such that long-term 
negative effects on the environment are not expected. 

Nil 
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Factor Impact 

i. Any degradation of the quality of the environment? 

The impacts of the proposed modification have been discussed and 
mitigation measures have been proposed. Degradation of the quality of the 
environment is not anticipated. 

Nil 

j. Any risk to the safety of the environment? 

The proposed modification would not present a risk to the safety of the 
environment. 

Nil 

k. Any reduction in the range of beneficial uses of the environment? 

The proposed modification would not reduce the range of beneficial uses of 
the environment. 

Nil 

l. Any pollution of the environment? 

The proposed modification would not result in any pollution of the 
environment. Minor short-term risks to local water quality would be present 
during concreting works. Mitigation measures to contain, treat and remove 
surplus concrete waste have been proposed to address the risk of pollution 
during construction.  

Nil 

m. Any environmental problems associated with the disposal of waste? 

The proposed modification would not result in any problems associated with 
the disposal of waste. Mitigation measures to contain, treat and remove 
surplus concrete waste have been proposed. 

Nil 

n. Any increased demands on resources (natural or otherwise) that are, or 
are likely to become, in short supply? 

There would be no increased demand on resources, natural or otherwise, 
which are, or are likely to become in short supply as a result of the 
proposed modification. 

Nil 

o. Any cumulative environmental effect with other existing or likely future 
activities? 

The proposed modification would provide for the long-term protection public 
infrastructure and provide improvements to road user safety. 

The potential for adverse cumulative impacts has been assessed as minor. 

Long-term positive 

p. Any impact on coastal processes and coastal hazards, including those 
under projected climate change conditions? 

The proposed modification is not located within the coastal zone and would 
have no impact on coastal processes and coastal hazards. 

Nil 
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Matters of National Environmental Significance 

Under the environmental assessment provisions of the Environment Protection and Biodiversity 
Conservation Act 1999, the following matters of national environmental significance and impacts 
on Commonwealth land are required to be considered to assist in determining whether the 
proposed modification should be referred to the Australian Government Department of the 
Environment. 

A referral is not required for proposed road actions that may affect nationally listed threatened 
species, populations, endangered ecological communities and migratory species. Impacts on these 
matters are assessed in detail as part of this addendum REF in accordance with Australian 
Government significant impact criteria and taking into account relevant guidelines and policies. 

Factor Impact 

a. Any impact on a World Heritage property? 

Given the nature of the proposed modification and the lack of direct 
proximity, impacts are not expected. 

Nil 

b. Any impact on a National Heritage place? 

Given the nature of the proposed modification and the lack of direct 
proximity, impacts are not expected. 

Nil 

c. Any impact on a wetland of international importance? 

The proposed modification is not near any wetland of international 
importance. Indirect impacts are not expected. 

Nil 

d. Any impact on a listed threatened species or communities? 

A number of Commonwealth listed threatened species have potential occur 
in the broader area. The nature, scale and location of the proposed 
modification is such that impacts on these species or their habitats are not 
expected. Indirect impacts are also not expected. 

Nil 

e. Any impacts on listed migratory species? 

A number of Commonwealth listed migratory species have potential occur 
in the broader area. The nature, scale and location of the proposed 
modification is such that impacts on these species or their habitats are not 
expected. Indirect impacts are also not expected. 

Nil 

f. Any impact on a Commonwealth marine area? 

The nature, scale and location of the proposed modification is such that 
there would be no environmental impact on a Commonwealth Marine area. 

Nil 

g. Does the proposed modification involve a nuclear action (including 
uranium mining)? 

The proposal does not involve a nuclear action. 

Nil 

Additionally, any impact (direct or indirect) on Commonwealth land? 

Direct or indirect impacts on Commonwealth land due to the nature and 
scale of the proposed modification are not expected. 

Nil 
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Infrastructure SEPP 

Council related infrastructure or services 

Issue Potential impact Yes / 
No 

If ‘yes’ consult 
with the relevant 
local council(s).  

ISEPP 
clause 

Stormwater Are the works likely to have a 
substantial impact on the stormwater 
management services which are 
provided by council?  

No  ISEPP 

cl.13(1)(a) 

Traffic Are the works likely to generate traffic 
to an extent that will strain the existing 
road system in a local government 
area? 

No  ISEPP 

cl.13(1)(b) 

Sewerage 
system 

Will the works involve connection to a 
council owned sewerage system? If 
so, will this connection have a 
substantial impact on the capacity of 
any part of the system? 

No  ISEPP 

cl.13(1)(c) 

Water usage Will the works involve connection to a 
council owned water supply system? 
If so, will this require the use of a 
substantial volume of water? 

No  ISEPP 

cl.13(1)(d) 

Temporary 
structures 

Will the works involve the installation 
of a temporary structure on, or the 
enclosing of, a public place which is 
under local council management or 
control? If so, will this cause more 
than a minor or inconsequential 
disruption to pedestrian or vehicular 
flow? 

No  ISEPP 

cl.13(1)(e) 

Road & 
footpath 
excavation 

Will the works involve more than 
minor or inconsequential excavation 
of a road or adjacent footpath for 
which council is the roads authority 
and responsible for maintenance? 

No  ISEPP 

cl.13(1)(f) 
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Local heritage items 

Issue Potential impact Yes / 
No 

If ‘yes’ consult 
with the relevant 
local council(s)  

ISEPP 
clause 

Local 
heritage 

Is there is a local heritage item (that is 
not also a State heritage item) or a 
heritage conservation area in the 
study area for the works?  If yes, does 
a heritage assessment indicate that 
the potential impacts to the item/area 
are more than minor or 
inconsequential? 

No  ISEPP 

cl.14 

 

Flood liable land 

Issue Potential impact Yes / 
No 

If ‘yes’ consult 
with local 
Council(s) 

ISEPP 
clause 

Flood liable 
land 

Are the works located on flood liable 
land? If so, will the works change 
flood patterns to more than a minor 
extent? 

No  ISEPP 

cl.15 

 

Public authorities other than councils 

Issue Potential impact Yes / 
No 

If ‘yes’ consult 
with 

ISEPP 
clause 

National 
parks and 
reserves 

Are the works adjacent to a national 
park or nature reserve, or other area 
reserved under the National Parks 
and Wildlife Act 1974? 

No Office of 
Environment and 
Heritage 

ISEPP 

cl.16(2)(a) 

Marine parks Are the works adjacent to a declared 
marine park under the Marine Parks 
Act 1997? 

No Department of 
Primary 
Industries 

ISEPP 

cl.16(2)(b) 

Aquatic 
reserves 

Are the works adjacent to a declared 
aquatic reserve under the Fisheries 
Management Act 1994? 

No Department of 
Primary 
Industries 

ISEPP 

cl.16(2)(c) 

Sydney 
Harbour 
foreshore 

Are the works in the Sydney Harbour 
Foreshore Area as defined by the 
Sydney Harbour Foreshore Authority 
Act 1998? 

No Sydney Harbour 
Foreshore 
Authority 

ISEPP 

cl.16(2)(d) 

Bush fire 
prone land 

Are the works for the purpose of 
residential development, an 
educational establishment, a health 
services facility, a correctional centre 
or group home in bush fire prone 
land?  

No Rural Fire Service 

 

ISEPP 

cl.16(2)(f) 
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1 Introduction 

Roads and Maritime Services (Roads and Maritime) is upgrading the M1 Pacific Motorway between the 

Kariong and Somersby interchanges to improve traffic flow and safety. The upgrade involves widening 

the motorway to provide three lanes in each direction and upgrading three of the four ramps at the 

Kariong interchange. 

A construction noise and vibration assessment was conducted as part of the Project REF which assessed 

the project impacts for general construction for the main alignment. Subsequently, Roads and Maritime 

plan to modify the original proposal to include defective concrete slab replacement works in the lead up 

to the main works package, which is the subject of this construction noise and vibration assessment. The 

slab replacement works are proposed to occur outside of standard hours. 

The work documented in this report was carried out in accordance with the Renzo Tonin & Associates 

Quality Assurance System, which is based on Australian Standard / NZS ISO 9001. Appendix A contains 

a glossary of acoustic terms used in this report. 
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2 Project description 

2.1 Project background 

Roads and Maritime proposes to modify the M1 Pacific Motorway Kariong Ramps and Kariong to 

Somersby Widening Project by undertaking defective concrete slab replacement works (proposed 

modification) in the lead up to construction of the main works. 

Key features of the proposed modification would include: 

 Installing and removing traffic control at the start and conclusion of each work shift  

 Removing and replacing approximately 170 defective concrete slabs from the north and 

southbound fast lanes 

 Supplementary cross-stitching of approximately 1250 existing slabs using tie bars 

 Transporting waste concrete and steel offsite for reprocessing at an established and 

appropriately licensed facility 

 Line marking, where necessary, and opening to traffic at the conclusion of each shift. 

2.2 Work methodology 

The concrete slab replacement repairs would take place over the full eight kilometre length of the main 

project within the north and southbound fast lanes. The following activities would be undertaken during 

any one work shift for the duration of the proposal: 

 Establishment of traffic control including lighting, signage, traffic cones, light vehicles and 

trucks 

 Saw cutting of existing damaged concrete slab for removal 

 Hydraulic hammering of existing damaged concrete slab for removal 

 Loading out and removal of concrete rubble and steel to suitably licensed disposal or 

recycling facility 

 Delivery of pre-mixed concrete and /or delivery of sand, cement, aggregate and reinforcing 

steel for mixing on site 

 Placing of concrete 

 Curing of concrete 

 Supplementary cross-stitching of existing concrete slabs using an automated system that 

drills and epoxy sets reo tie bars 
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 Line marking if required including the placement of other road furniture (rumble strips, 

reflective cats-eyes) 

 Decommissioning of traffic control including removal of lighting, signage, traffic cones, light 

vehicles and trucks. 

2.3 Construction hours and duration 

The works would be undertaken between 7pm and 5am Sunday to Saturday for a period of 

approximately 16 weeks. Supplementary cross-stitching of tie bars would be for up to a two week 

period within the 16 weeks. Specific hours for construction may vary within these times depending on 

the whether the works are taking place on the north or southbound carriageway. Works would likely be 

undertaken over five consecutive nights followed by two days without work.  

  

  



RENZO TONIN & ASSOCIATES 17 MAY 2016 

 

ROADS AND MARITIME SERVICES  

TH981-01F01 (R4) CONSTRUCTION NOISE AND VIBRATION 

ASSESSMENT 4 

KARIONG TO SOMERSBY – M1 PACIFIC MOTORWAY UPGRADE 

CONSTRUCTION NOISE & VIBRATION ASSESSMENT FOR 

CONCRETE SLAB REPLACEMENT 

 

 

Figure 1 Project extents 
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3 Existing noise environment 

3.1 Noise Catchment Areas 

To facilitate the assessment of noise impacts from the proposal, noise sensitive receiver areas along the 

route have been divided into Noise Catchment Areas (NCAs). The NCAs are identical to those presented 

in the main REF. The ambient noise environment in each NCA is controlled by road traffic noise from the 

M1 Motorway. 

The NCAs identified for this project are described in Table 1 and shown in Appendix B. 

Table 1 Noise Catchment Areas 

NCA Location Description 
Approx. distance to 

nearest receiver (m) 

NCA 1 Northern end of project works 

near Somersby interchange 

Rural with few scattered residential receivers 320 

NCA 2 1km to 4km south of Somersby 

interchange 

Semi-rural with scattered residential 

receivers and eastern and western side of 

road corridor 

50 

NCA 3 2.5km north of Kariong 

interchange  to Kariong 

interchange 

Semi-rural with scattered residential 

receivers, typically on the eastern side of 

road corridor 

75 

NCA 4 Kariong interchange to southern 

end of project works 

Rural with few scattered residential receivers 450 

3.2 Noise monitoring locations 

3.2.1 Project REF noise monitoring 2014 

Noise monitoring was conducted at four locations during June 2014 as part of the Project REF noise and 

vibration assessment. A description of each noise monitoring location and the measured levels are 

provided in Table 2. 

Table 2 Noise monitoring results 2014 

Location ID NCA Address 
Rating Background Level dB(A) 

Day Evening Night 

L1 NCA2 78 Wirrinda Rd, Somersby 52 49 42 

L2 NCA2 41 Reeves St, Somersby 60 55 45 

L3 NCA2 21 Goldsmith Rd, Somersby 50 49 40 

L4 NCA2 20 Wirrinda Rd, Somersby 55 50 43 

Notes: 

Rating background levels were determined in accordance with the procedures contained in the ‘NSW Industrial Noise Policy’ (EPA, 2000). 

Day is defined as 7:00am to 6:00pm, Monday to Saturday and 8:00am to 6:00pm Sundays & Public Holidays.  

Evening is defined as 6:00pm to 10:00pm, Monday to Sunday & Public Holidays. 

Night is defined as 10:00pm to 7:00am, Monday to Saturday and 10:00pm to 8:00am Sundays & Public Holidays. 
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3.2.2 Additional noise monitoring 2016 

Additional noise monitoring was conducted in March 2016 to supplement the Project REF data and to 

set specific Noise Management Levels (NMLs) for each NCA. Noise monitoring was conducted at four 

locations which are detailed in Table 3 below. All noise monitoring locations are shown in Appendix B. 

Table 3 Noise monitoring results 2016 

Location ID NCA Address 
Rating Background Level dB(A) 

Day Evening Night 

M1 NCA1 1 Peats Ridge Rd, Somersby 48 44 38 

M2 NCA 2 60 Debenham Rd, Somersby 44 47(44) 1 41 

M3 NCA 3 32 Acacia Rd, Somersby 39 42(39)1 43(39) 1 

M4 NCA 4 National Park, Somersby 45 46(45) 1 41 

Notes: 

1 Application notes to the ‘NSW Industrial Noise Policy’ (EPA 2000) indicate that the community generally expects a greater control of noise 

during the evening and night as compared to the daytime. Therefore the RBL for the evening is set to no more than that for the daytime and 

the night-time to no more than the evening. 
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4 Construction noise assessment 

For this construction noise assessment the quantitative assessment method has been applied in 

accordance with the NSW ‘Interim Construction Noise Guideline’ (ICNG, DECC 2009). 

4.1 Construction noise objectives 

Construction noise assessment goals presented in the ICNG are referenced to noise management levels 

for residential, sensitive land uses and commercial/ industrial premises.  

4.1.1 Residential receivers 

Table 4 sets out management levels for construction noise at residences and how they are to be 

applied. 

Table 4 Noise management levels for residences 

Time of day 
Management Level 

LAeq (15 min) * 
How to apply 

Recommended standard 

hours: 

Monday to Friday 7 am to 

6 pm 

Saturday 8 am to 1 pm 

No work on Sundays or 

public holidays 

Noise affected 

RBL + 10 dB 

The noise affected level represents the point above which there 

may be some community reaction to noise. 

• Where the predicted or measured LAeq (15 min) is greater 

than the noise affected level, the proponent should apply 

all feasible and reasonable work practices to meet the 

noise affected level. 

• The proponent should also inform all potentially impacted 

residents of the nature of works to be carried out, the 

expected noise levels and duration, as well as contact 

details. 

Highly noise 

affected 75 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, determining or regulatory) may require respite 

periods by restricting the hours that the very noisy 

activities can occur, taking into account: 

1. times identified by the community when they are less 

sensitive to noise (such as before and after school for 

works near schools, or mid-morning or mid-afternoon for 

works near residences).  

2. if the community is prepared to accept a longer period of 

construction in exchange for restrictions on construction 

times. 

Outside recommended 

standard hours 

Noise affected 

RBL + 5 dB 

• A strong justification would typically be required for works 

outside the recommended standard hours. 

• The proponent should apply all feasible and reasonable 

work practices to meet the noise affected level. 

• Where all feasible and reasonable practices have been 

applied and noise is more than 5 dB(A) above the noise 

affected level, the proponent should negotiate with the 

community. 
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Time of day 
Management Level 

LAeq (15 min) * 
How to apply 

* Noise levels apply at the property boundary that is most exposed to construction noise, and at a height of 1.5m above ground level. If the 

property boundary is more than 30m from the residence, the location for measuring or predicting noise levels is at the most noise-affected 

point within 30 m of the residence. Noise levels may be higher at upper floors of the noise affected residence. 

4.1.2 Other land uses 

Table 5 presents management levels for noise at sensitive land uses other than residences.  

Table 5 Noise management levels at other sensitive land uses (non-residences) 

Land use Noise assessment location Noise management level (LAeq,15min) 

Classrooms at schools and other 

educational institutions 

Internal 45 

Hospitals and operating theatres 

Places of worship 

Active recreation areas1 External 65 

Passive recreation areas2 External 60 

Community centres Dependent on intended use Maximum internal levels recommended 

in AS2107 for specific use 

Industrial premises External 75 

Office, retail outlets External 70 

Other noise sensitive businesses Investigation to determine suitable noise levels on project-by-project basis 

Notes:  

1. Active recreation areas are characterised by sporting activities and activities which generate their own noise or focus for participants, 

making them less sensitive to external noise intrusion. 

2. Passive recreation areas are characterised by contemplative activities that generate little noise and where benefits are compromised 

by external noise intrusion (eg. reading, meditation). 

 

4.1.3 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 takes guidance from the NSW 

Environmental Criteria for Road Traffic Noise (ECRTN, Environment Protection Authority 1999) for 

recommended night time noise goals to minimise potential impacts and preserve acoustic amenity 

within receivers: 

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

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

to affect health and wellbeing. 

The NSW EPA confirm that a sleep disturbance criterion of LA1(1min) ≤ LA90(15min) + 15dB(A), is used for the 

initial assessment for the purpose of this Environmental Impact Statement. It should only be used as a 

first step guide and where the criteria is not met, more detailed analysis is required to be incorporated 
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into the detailed design and Construction Noise and Vibration Management Plan. The Application 

Notes of the NSW Industrial Noise Policy (2010) note the detailed analysis should include:  

 the extent to which the maximum noise level exceeds the background level 

 the number of times this happens during the night-time period, and 

 the time of day (normally between 10pm and 7am). 

4.2 Adopted project noise management levels 

Based on measured noise levels, the project construction noise objectives for each Noise Catchment 

Area (NCA) have been determined and are presented in Table 6. Considering the requirement for works 

outside standard construction hours, referred to as out of hours work (OOHW), management levels for 

potential sleep disturbance have also been set. 

Table 6 Project construction noise objectives at residential receivers  

NCA 

LA90 rating background level (RBL) Noise management level (NML) LAeq(15min) 
Sleep 

Disturbance 

LA1(1min) 
Day Evening Night 

Standard 

Hours 

(RBL+10dB) 

Out of Hours Work (OOHW) 

(RBL+5dB) 

Day Evening Night (RBL+15dB) 

NCA 1 48 44 38 58 49 43 53 

NCA 2 44 44 41 54 49 46 56 

NCA 3 39 39 39 49 44 44 54 

NCA 4 45 45 41 55 50 46 56 

4.3 Construction activities 

The following table lists the main construction activities and the associated major plant and equipment 

likely to be used by the contractor to carry out the necessary construction work for this project.  

Table 7 Construction noise activities  

Activity Plant/equipment 
Sound Power Level, dB(A) 

LAeq,15min LAmax 

Saw cutting concrete slabs 

(SC) 

Tower lighting x 4 93 93 

Saw cutter 121 129 

Assumed activity noise level 121 129 

Hydraulic hammering of existing 

concrete slabs 

(HH) 

Tower lighting 93 93 

20T tracked excavator with rock breaker attachment 118 126 

Assumed activity noise level 118 126 

Loading out and removal of slab rubble 

(LO) 

Tower lighting x 4 93 93 

20T tracked excavator 108 122 

Truck (idle) 96 96 
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Activity Plant/equipment 
Sound Power Level, dB(A) 

LAeq,15min LAmax 

Assumed activity noise level 109 122 

Supplementary cross-stitching of tie 

bars 

(CS) 

Tower lighting x 4 93 93 

Drill 118 123 

Assumed activity noise level 118 123 

Placing concrete 

(PC) 

Tower lighting x 4 93 93 

Concrete agitator 108 118 

Needle vibrator 98 111 

Assumed activity noise level 109 118 

Line marking 

(LM) 

Tower lighting x 4 93 93 

line marking truck 108 118 

Assumed activity noise level 109 118 

4.4 Predicted noise levels  

Noise emissions were determined by modelling the noise sources, receiver locations, and operating 

activities, based on the information presented in Section 4.3. A 5dB(A) penalty has been included in the 

predictions where applicable to allow for particularly annoying activities, such as saw cutting or an 

excavator hammering concrete. 

The following sections summarise predicted LAeq(15min) and LAmax construction noise levels at receivers in 

each NCA.  The maximum of the predicted noise level range presented in the summary tables is based 

on the worst affected receivers for that NCA and is depicted as ‘max’ in the tables. The minimum of the 

predicted noise level range is based on the least affected receiver and is depicted as ‘min’ in the tables. 
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Table 8 Predicted construction noise levels, LAeq,15min 

NCA 
Noise management level NML 

Predicted LAeq(15min) noise levels 

SC* HH LO CS PC LM 

Day Evening Night min max min max min max min max min max min max 

NCA 1 58 49 43 39 45 43 48 35 39 43 47 33 39 33 39 

NCA 2 54 49 46 34 64 38 64 32 54 39 63 29 54 28 54 

NCA 3 49 44 44 38 62 42 62 35 53 42 62 32 52 31 52 

NCA 4 55 50 46 53 59 55 60 45 50 54 59 45 50 45 50 

Notes: 

* The saw cutter spectrum is dominated by sound energy in the high frequency range which is more influenced by ground and atmospheric attenuation than low frequency sound. This is why overall impacts from saw 

cutting can sometimes be less than hydraulic hammering. 

 

Table 9 Number of residences predicted to exceed the NML 

NCA 

Number of residences predicted to exceed the NML 

SC HH LO CS PC LM 

Day Evening Night Day Evening Night Day Evening Night Day Evening Night Day Evening Night Day Evening Night 

NCA 1 0 0 1 0 0 2 0 0 0 0 0 3 0 0 0 0 0 0 

NCA 2 11 13 22 12 21 27 0 4 11 12 21 28 0 4 11 0 4 10 

NCA 3 3 5 5 4 7 7 2 2 2 4 7 7 2 2 2 2 2 2 

NCA 4 1 2 2 1 2 2 0 0 1 1 2 2 0 0 1 0 0 1 

Total 15 20  30 17  30  38  2  6  14  17 30 40 2 6 14 2  6  13 
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Table 10 Predicted construction noise levels, LAmax 

NCA 

Sleep disturbance 

NML (RBL+15dB) 

Predicted LAmax noise level 

SC HH LO CS PC LM 

Night min max min max min max min max min max min max 

NCA 1 53 45 52 50 55 48 52 48 52 44 46 44 46 

NCA 2 56 39 72 45 71 45 67 44 67 41 61 41 61 

NCA 3 54 43 70 49 69 48 66 47 66 44 62 44 62 

NCA 4 56 61 67 62 67 58 64 58 64 53 60 53 60 

 

Table 11 Number of residences predicted to exceed the Sleep disturbance NML 

NCA 
Number of residences predicted to exceed the NML 

SC HH LO CS PC LM 

NCA 1 0 1 0 0 0 0 

NCA 2 15 22 13 13 9 9 

NCA 3 4 5 4 4 2 2 

NCA 4 2 2 2 2 1 1 

Total 21 30 19 19 12 12 



RENZO TONIN & ASSOCIATES 17 MAY 2016 

 

ROADS AND MARITIME SERVICES  

TH981-01F01 (R4) CONSTRUCTION NOISE AND VIBRATION 

ASSESSMENT 13 

KARIONG TO SOMERSBY – M1 PACIFIC MOTORWAY UPGRADE 

CONSTRUCTION NOISE & VIBRATION ASSESSMENT FOR 

CONCRETE SLAB REPLACEMENT 

 

4.5 Summary of noise impacts 

4.5.1 OOHW (evening) 

During the evening period the most likely activities to occur will be concrete sawing and hydraulic 

hammering of concrete slabs. Noise impacts will vary depending on the activity and are predicted to be 

greatest within NCA2, with up to 21 residences exceeding the NML during hammering. If removing of 

slabs is done using an excavator or crane to lift out slabs without hammering, then noise impacts would 

be similar to the loading out activity. This would reduce the number of residences over the NML to 4 

within NCA2 and 6 residences for all NCAs combined. 

Detailed results of the noise predictions at each residence are presented in Appendix C. 

4.5.2 OOHW (night) 

During the night period there is potential for all activities to occur. The noise impacts will vary 

depending on the activity and are predicted to be greatest within NCA2, with 27 residences exceeding 

the NML during hammering and 28 during the cross-stitching. Using an excavator or crane to remove 

the sections of concrete slab without hammering would reduce the number of residences exceeding the 

NML to 11 within NCA 2 and 14 for all NCAs combined. 

Detailed results of the construction noise predictions at each residence are presented in Appendix C. A 

construction noise contour map is presented in Appendix E showing the predicted noise levels during 

hydraulic hammering which is representative of the worst case activity. 

4.5.3 Sleep disturbance 

The most likely source of potential sleep disturbance from the night construction works will be from the 

use of saw cutter, hydraulic hammer/s and road pavement works or from truck movement on site, in 

particular the application of air brakes during other OOHW activities. 

The sleep disturbance NML is predicted to be exceeded for residences in all NCAs and is greatest within 

NCA 2, with 22 residences exceeding the sleep disturbance NML during the hydraulic hammering 

activity. Detailed results of the sleep disturbance impacts at each residence are presented in Appendix 

D. 

Construction mitigation and management measures are provided in Section 6 to assist in reducing 

construction noise impacts to receivers. 
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5 Construction vibration assessment 

5.1 Vibration objectives and limits 

5.1.1 Disturbance to buildings occupants 

Assessment of potential disturbance from vibration on human occupants of buildings is made in 

accordance with the DECC ‘Assessing Vibration; a technical guideline’ (DECC, 2006). The guideline 

provides criteria which are based on the British Standard BS 6472-1992 ‘Evaluation of human exposure to 

vibration in buildings (1-80Hz)’. Sources of vibration are defined as either 'Continuous', 'Impulsive' or 

'Intermittent'. Table 12 provides definitions and examples of each type of vibration. 

Table 12 Types of vibration 

Type of vibration Definition Examples 

Continuous vibration Continues uninterrupted for a defined period 

(usually throughout the day-time and/or 

night-time) 

Machinery, steady road traffic, continuous 

construction activity (such as tunnel boring 

machinery). 

Impulsive vibration A rapid build-up to a peak followed by a 

damped decay that may or may not involve 

several cycles of vibration (depending on 

frequency and damping). It can also consist of 

a sudden application of several cycles at 

approximately the same amplitude, providing 

that the duration is short, typically less than 2 

seconds 

Infrequent: Activities that create up to 3 

distinct vibration events in an assessment 

period, e.g. occasional dropping of heavy 

equipment, occasional loading and unloading. 

Intermittent vibration Can be defined as interrupted periods of 

continuous or repeated periods of impulsive 

vibration that varies significantly in magnitude 

Trains, nearby intermittent construction 

activity, passing heavy vehicles, forging 

machines, impact pile driving, jack hammers. 

Where the number of vibration events in an 

assessment period is three or fewer, this 

would be assessed against impulsive vibration 

criteria. 

Source: Assessing Vibration; a technical guideline, Department of Environment & Climate Change, 2006 

The vibration criteria are defined as a single weighted root mean square (rms) acceleration source level 

in each orthogonal axis. Section 2.3 of the guideline states:  

‘Evidence from research suggests that there are summation effects for vibrations at different 

frequencies. Therefore, for evaluation of vibration in relation to annoyance and comfort, overall 

weighted rms acceleration values of the vibration in each orthogonal axis are preferred (BS 6472).’ 

When applying the criteria, it is important to note that the three directional axes are referenced to the 

human body, i.e. x-axis (back to chest), y-axis (right side to left side) or z-axis (foot to head). Vibration 

may enter the body along different orthogonal axes and affect it in different ways. Therefore, 

application of the criteria requires consideration of the position of the people being assessed, as 

illustrated in Figure 2. For example, vibration measured in the horizontal plane is compared with x- and 

y-axis criteria if the concern is for people in an upright position, or with the y- and z- axis criteria if the 

concern is for people in the lateral position. 



RENZO TONIN & ASSOCIATES 17 MAY 2016 

 

ROADS AND MARITIME SERVICES  

TH981-01F01 (R4) CONSTRUCTION NOISE AND VIBRATION 

ASSESSMENT 15 

KARIONG TO SOMERSBY – M1 PACIFIC MOTORWAY UPGRADE 

CONSTRUCTION NOISE & VIBRATION ASSESSMENT FOR 

CONCRETE SLAB REPLACEMENT 

 

Figure 2  Orthogonal axes for human exposure to vibration 

 

The preferred and maximum values for continuous and impulsive vibration are defined in Table 2.2 of 

the guideline and are reproduced in Table 13. 

Table 13  Preferred and maximum levels for human comfort  

Location Assessment period[1] 
Preferred values Maximum values 

z-axis x- and y-axis z-axis x- and y-axis 

Continuous vibration (weighted RMS acceleration, m/s2, 1-80Hz) 

Critical areas2 Day- or night-time 0.005 0.0036 0.010 0.0072 

Residences Daytime 0.010 0.0071 0.020 0.014 

Night-time 0.007 0.005 0.014 0.010 

Offices, schools, educational 

institutions and places of worship 

Day- or night-time 0.020 0.014 0.040 0.028 

Workshops Day- or night-time 0.04 0.029 0.080 0.058 

Impulsive vibration (weighted RMS acceleration, m/s2, 1-80Hz) 

Critical areas2 Day- or night-time 0.005 0.0036 0.010 0.0072 

Residences Daytime 0.30 0.21 0.60 0.42 

Night-time 0.10 0.071 0.20 0.14 

Offices, schools, educational 

institutions and places of worship 

Day- or night-time 0.64 0.46 1.28 0.92 

Workshops Day- or night-time 0.64 0.46 1.28 0.92 

Notes: 1. Daytime is 7:00am to 10:00pm and night-time is 10:00pm to 7:00am 

2. Examples include hospital operating theatres and precision laboratories where sensitive operations are occurring. There 

may be cases where sensitive equipment or delicate tasks require more stringent criteria than the human comfort criteria 

specify above. Stipulation of such criteria is outside the scope of their policy and other guidance documents (e.g. relevant 

standards) should be referred to. Source: BS 6472-1992 

The acceptable vibration dose values (VDV) for intermittent vibration are defined in Table 2.4 of the 

guideline and are reproduced in Table 14. 
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Table 14  Acceptable vibration dose values for intermittent vibration (m/s1.75)  

Location 
Daytime1 Night-time1 

Preferred value Maximum value Preferred value Maximum value 

Critical areas2 0.10 0.20 0.10 0.20 

Residences 0.20 0.40 0.13 0.26 

Offices, schools, educational 

institutions and places of worship 

0.40 0.80 0.40 0.80 

Workshops 0.80 1.60 0.80 1.60 

Notes: 1. Daytime is 7:00am to 10:00pm and night-time is 10:00pm to 7:00am 

2. Examples include hospital operating theatres and precision laboratories where sensitive operations are occurring. These 

criteria are only indicative, and there may be a need to assess intermittent values against the continuous of impulsive 

criteria for critical areas.  

Source: BS 6472-1992 

5.1.2 Structural damage 

Potential structural damage of buildings as a result of vibration is typically managed by ensuring 

vibration induced into the structure does not exceed certain limits and standards, such as British 

Standard 7385 Part 2 and German Standard DIN4150-3. Currently there is no existing Australian 

Standard for assessment of structural building damage caused by vibration energy. 

Within British Standard 7385 Part 1: 1990, different levels of structural damage are defined: 

 Cosmetic - The formation of hairline cracks on drywall surfaces, or the growth of existing cracks 

in plaster or drywall surfaces; in addition the formation of hairline cracks in mortar joints of 

brick/concrete block construction. 

 Minor - The formation of large cracks or loosening of plaster or drywall surfaces, or cracks 

through bricks/concrete blocks. 

 Major - Damage to structural elements of the building, cracks in supporting columns, loosening 

of joints, splaying of masonry cracks, etc. 

The vibration limits in Table 1 of British Standard 7385 Part 2 (1993) are for the protection against 

cosmetic damage, however guidance on limits for minor and major damage is provided in Section 7.4.2 

of the Standard:  

7.4.2 Guide values for transient vibration relating to cosmetic damage  

Limits for transient vibration, above which cosmetic damage could occur are given numerically in 

Table 1 and graphically in Figure 1. In the lower frequency region where strains associated with a 

given vibration velocity magnitude are higher, the guide values for the building types corresponding 

to line 2 are reduced. Below a frequency of 4 Hz, where a high displacement is associated with a 

relatively low peak component particle velocity value a maximum displacement of 0.6 mm (zero to 

peak) should be used. 
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Minor damage is possible at vibration magnitudes which are greater than twice those given in Table 

1, and major damage to a building structure may occur at values greater than four times the 

tabulated values. 

Within DIN4150-3, damage is defined as “any permanent effect of vibration that reduces the serviceability 

of a structure or one of its components” (p.2). The Standard also outlines: 

"that for structures as in lines 2 and 3 of Table 1, the serviceability is considered to have been 

reduced if 

 cracks form in plastered surfaces of walls; 

 existing cracks in the building are enlarged; 

 partitions become detached from loadbearing walls or floors. 

These effects are deemed ‘minor damage. " (DIN4150.3, 1990, p.3) 

While the DIN Standard defines the above damage as 'minor', based on the definitions provided in 

BS7385, the DIN standard is considered to deal with cosmetic issues rather than major structural 

failures. 

5.1.2.1 British Standard 

British Standard 7385: Part 2 'Evaluation and measurement of vibration in buildings', can be used as a 

guide to assess the likelihood of building damage from ground vibration. BS7385 suggests levels at 

which ‘cosmetic’, ‘minor’ and ‘major’ categories of damage might occur.  

The cosmetic damage levels set by BS 7385 are considered ‘safe limits’ up to which no damage due to 

vibration effects has been observed for certain particular building types. Damage comprises minor non-

structural effects such as hairline cracks on drywall surfaces, hairline cracks in mortar joints and cement 

render, enlargement of existing cracks and separation of partitions or intermediate walls from load 

bearing walls. ‘Minor’ damage is considered possible at vibration magnitudes which are twice those 

given and ‘major’ damage to a building structure may occur at levels greater than four times those 

values. 

BS7385 is based on peak particle velocity and specifies damage criteria for frequencies within the range 

4Hz to 250Hz, being the range usually encountered in buildings. At frequencies below 4Hz, a maximum 

displacement value is recommended. The values set in the Standard relate to transient vibrations and to 

low-rise buildings. Continuous vibration can give rise to dynamic magnifications due to resonances and 

may need to be reduced by up to 50%.Table 15 sets out the BS7385 criteria for cosmetic, minor and 

major damage. 
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Table 15  BS 7385 structural damage criteria 

Group Type of structure Damage level 
Peak component particle velocity, mm/s 

4Hz to 15Hz 15Hz to 40Hz 40Hz and above 

1 Reinforced or framed structures 

Industrial and heavy commercial 

buildings 

Cosmetic 50 

Minor* 100 

Major* 200 

2 Un-reinforced or light framed 

structures Residential or light 

commercial type buildings 

Cosmetic 15 to 20 20 to 50 50 

Minor* 30 to 40 40 to 100 100 

Major* 60 to 80 80 to 200 200 

Notes: Peak Component Particle Velocity is the maximum Peak particle velocity in any one direction (x, y, z) as measured by a tri-axial 

vibration transducer. 

* Minor and major damage criteria established based on British Standard 7385 Part 2 (1993) Section 7.4.2 

5.1.2.2 German Standard 

German Standard DIN 4150 - Part 3 'Structural vibration in buildings - Effects on Structure' (DIN 4150-3), 

also provides recommended maximum levels of vibration that reduce the likelihood of building damage 

caused by vibration and are generally recognised to be conservative. 

DIN 4150-3 presents the recommended maximum limits over a range of frequencies (Hz), measured in 

any direction, and at the foundation or in the plane of the uppermost floor of a building or structure. 

The vibration limits increase as the frequency content of the vibration increases. The criteria are 

presented in Table 16. 

Table 16  DIN 4150-3 structural damage criteria 

Group Type of structure 

Vibration velocity, mm/s 

At foundation at frequency of 
Plane of floor 

uppermost storey 

1Hz to 10Hz 10Hz to 50Hz 50Hz to 100Hz All frequencies 

1 Buildings used for commercial 

purposes, industrial buildings and 

buildings of similar design 

20 20 to 40 40 to 50 40 

2 Dwellings and buildings of similar 

design and/or use 

5 5 to 15 15 to 20 15 

3 Structures that because of their 

particular sensitivity to vibration, 

do not correspond to those listed 

in Group 1 or 2 and have intrinsic 

value (eg buildings under a 

preservation order) 

3 3 to 8 8 to 10 8 



RENZO TONIN & ASSOCIATES 17 MAY 2016 

 

ROADS AND MARITIME SERVICES  

TH981-01F01 (R4) CONSTRUCTION NOISE AND VIBRATION 

ASSESSMENT 19 

KARIONG TO SOMERSBY – M1 PACIFIC MOTORWAY UPGRADE 

CONSTRUCTION NOISE & VIBRATION ASSESSMENT FOR 

CONCRETE SLAB REPLACEMENT 

 

5.2 Construction vibration 

5.2.1 Vibration sources 

The major sources of vibration will be hydraulic hammering of concrete slabs and general excavator 

movements. Table 17 below identifies the dominant vibration generating plant and their typical 

vibration levels that are relevant to the proposal based on library data and measurements from past 

projects. Potential vibration generated to receivers for this project will be dependent on separation 

distances, the intervening soil and rock strata, dominant frequencies of vibration and the receiver 

structure.   

Table 17 Typical ranges of construction plant vibration levels 

Plant Noise Source 

Typical peak particle velocity (ppv) vibration (mm/s) at distance 

from plant 

5m 10m 15m 20m 30m 40m 50m 100m 

Excavator & Rock Hammer (20T) 4.5 1.3 - 0.4 0.2 0.15 0.02 - 

Rocksaw (Komatsu AVANCE PC300) 1.5 - - - - - - - 

Truck traffic (over normal (smooth) road surfaces) 1 0.2  0.05 - 0.02   

Truck traffic (over irregular surfaces) - 2.0 - 0.1 - -   

Notes: Source – Renzo Tonin & Associates database 

* data based on sand/clay soil conditions 

# Monitor mounted on plate in sands 

5.2.2 Recommended minimum buffer distances 

Based on available data from a database containing vibration measurements from past projects and 

from library information, Table 18 below presents the recommended minimum working distances for 

high vibration generating plant that are relevant to the proposal. 

Table 18 Recommended minimum working distances for vibration intensive plant 

Plant Item Rating / Description 
Minimum Working Distance 

Cosmetic Damage Human Response 

Compactor1 852G 10 20 

Excavator1  <=30 Tonne (travelling/ digging) 10 15 

Small Hydraulic Hammer2 300kg (5-12 tonne excavator) 2 7 

Medium Hydraulic Hammer2 900kg (12-18 tonne excavator) 7 23 

Large Hydraulic Hammer2 1600kg (18-34 tonne excavator) 22 73 

Jackhammer2 Hand held 1 m (nominal) Avoid contact with 

structure 

Truck Movements1 - - 10m 

Notes: 1. Renzo Tonin & Associates project files, databases & library 

2. TCA Construction Noise Strategy, October 2010 



RENZO TONIN & ASSOCIATES 17 MAY 2016 

 

ROADS AND MARITIME SERVICES  

TH981-01F01 (R4) CONSTRUCTION NOISE AND VIBRATION 

ASSESSMENT 20 

KARIONG TO SOMERSBY – M1 PACIFIC MOTORWAY UPGRADE 

CONSTRUCTION NOISE & VIBRATION ASSESSMENT FOR 

CONCRETE SLAB REPLACEMENT 

 

The data relied upon in this assessment (tabulated above) is taken from a database of vibration 

measured at various construction sites or obtained from other sources (e.g. BS5228-2:2009).  

Site specific buffer distances should be determined once vibration emission levels are measured from 

specific plant on site and prior to the commencement of their regular use on site. 

Given that the nearest residence is approximately 50m from the road corridor, based on these minimum 

working distances there is very low risk of both structural damage and adverse human response.  
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6 Construction mitigation and management measures 

6.1 Roads and Maritime procedures for roadworks outside normal working 

hours 

Practice note vii of the NSW RTA Environmental Noise Management Manual provides guidance on 

working practices where roadworks are required to occur outside normal working hours. "Normal 

working hours" are defined in the EPA's Environmental Noise Control Manual as 7am to 6pm Monday to 

Friday and 8am to 1pm on Saturday. 

As the slab replacement roadworks are required to occur exclusively outside normal working hours and 

nearby residences are predicted to exceed the NMLs as detailed in Section 4, the following working 

practices should be adopted where feasible and reasonable. 

6.1.1 Minimum roadworks programming requirements 

 Program the work so that noise and vibration at night will not affect any single dwelling or 

group of dwellings, flats, units and other places of residence on more than two consecutive 

nights, or on more than a total of six nights over a period of one calendar month. 

 When night work is programmed in stages to comply with this requirement, the periods 

of work should be separated by not less than one week 

 If programmed night work is postponed for any reason, the work should be re-programmed 

and the programming requirements described above apply again. 

 Where possible, particularly noisy activities eg saw cutting, concrete hammering, to be 

completed before 11:00 pm. 

If it is not practical to apply these minimum programming requirements, extra care will need to be taken 

in selecting and applying alternative and effective noise and vibration management measures. 

Based upon the NMLs and activities proposed, a separation distance of approximately 1km between 

worksite and receiver should be used when relocating works to achieve NMLs and comply with the 

requirement of not affecting residences for more than two consecutive nights. 

Noisy activities such as road sawing and the breaking of concrete should be scheduled to occur as early 

as possible during the night. 

6.2 Construction noise and vibration management measures 

The ICNG contains in-principle recommendations for noise control solutions to reduce noise impacts to 

nearby sensitive receivers. Relevant management measures from the ICNG have been adapted and 

presented in Table 19 below and should be implemented where feasible and reasonable. 
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Table 19 Construction noise and vibration management recommendations 

Construction noise and vibration management options 

Universal work practices 

Work practices at any time of day • Regular training of workers and contractors (such as at toolbox talks) 

would be undertaken in the use equipment in ways to minimise noise. 

The training would also include details of relevant approval 

requirements including, but not limited to, approved working hours. 

Additional work practices at night • The use of equipment that generates impulsive noise would be 

minimised as far as practicable. 

• The need for reversing movements would be minimised as far as 

practicable and non-tonal reversing alarms fitted to plant and site 

vehicle. 

• Truck movements would avoid residential streets where possible. 

• Periods of respite would be provided in the case of unavoidable 

maximum noise level events. 

Consultation and notification 

Notification before and during construction • Consultation with the affected community (ie where noise levels have 

been predicted to exceed NML) would be undertaken in the lead up 

to and throughout the works and include information relating to the 

type of works planned, associated noise impacts, location, timing (eg 

working hours) and duration. 

• Targeted community consultation would be undertaken in the lead up 

to the works to, among other things, identify and where possible 

accommodate any special affected community needs (eg health 

issues, student examinations) where noise levels exceeding the 

calculated NMLs from justifiable programming changes would be 

anticipated for more than two consecutive nights. 

• After-hours emergency contact details (eg senior personnel name and 

phone number) would be provided to potentially affected receivers in 

consultation information and provided on the Roads and Maritime 

website.  

Complaints handling • A readily accessible 24 hour toll-free information and complaints line 

would be implemented prior to commencement of the works. 

• A documented complaints process, including an escalation procedure 

so that if a complainant is not satisfied there is a clear path to follow, 

would be implemented for the works. 

• Feasible and reasonable measures would be implemented to address 

the source of complaints. 

• A register of any complaints, including details of the complaint such 

as date, time, person receiving complaint, complainant’s contact 

number, person referred to, description of the complaint, work area, 

time of verbal response and timeframe for written response where 

appropriate, would be maintained. 

Plant and equipment 

Use quieter equipment • Machinery with the ability to perform the same function with a lower 

level of noise impact would be examined and implemented wherever 

feasible and reasonable eg rubber tracked excavators in place of steel 

tracked excavators. 

• Consideration would be given to the selection of super silenced 

compressors, silenced jackhammers and damped bits where possible. 

On site 

Alternatives to reversing alarms • Non-tonal reversing alarms would be fitted to plant and site vehicles 

operating outside of standard construction hours. 
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Construction noise and vibration management options 

At-property treatments 

Architectural acoustic treatments • Where possible, properties identified for architectural acoustic 

treatment as part of the approved project would be undertaken prior 

to the proposed modification. 

6.3 Property surveys 

No damage to buildings is likely for this project due to large separation distances between the work 

area and residences. No property surveys are proposed for this project.  

In terms of perceived vibration and human comfort, vibration may be perceived up to 100m from the 

construction works. Consistent with Roads and Maritime’s standard approach, letterbox notification 

prior to construction should be carried out for residences within a 100m distance from the works.  
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APPENDIX A Glossary of terminology 

The following is a brief description of the technical terms used to describe noise to assist in 

understanding the technical issues presented. 

Adverse weather Weather effects that enhance noise (that is, wind and temperature inversions) that occur at a site 

for a significant period of time (that is, wind occurring more than 30% of the time in any 

assessment period in any season and/or temperature inversions occurring more than 30% of the 

nights in winter). 

Ambient noise The all-encompassing noise associated within a given environment at a given time, usually 

composed of sound from all sources near and far. 

Assessment 

period  

The period in a day over which assessments are made. 

Assessment 

point  

A point at which noise measurements are taken or estimated. A point at which noise 

measurements are taken or estimated. 

Background 

noise  

Background noise is the term used to describe the underlying level of noise present in the ambient 

noise, measured in the absence of the noise under investigation, when extraneous noise is 

removed. It is described as the average of the minimum noise levels measured on a sound level 

meter and is measured statistically as the A-weighted noise level exceeded for ninety percent of a 

sample period. This is represented as the L90 noise level (see below). 

Decibel [dB] The units that sound is measured in. The following are examples of the decibel readings of every 

day sounds: 

0dB The faintest sound we can hear 

30dB A quiet library or in a quiet location in the country 

45dB Typical office space.  Ambience in the city at night 

60dB CBD mall at lunch time 

70dB The sound of a car passing on the street 

80dB Loud music played at home 

90dB The sound of a truck passing on the street 

100dB The sound of a rock band 

115dB Limit of sound permitted in industry 

120dB Deafening 

dB(A) A-weighted decibels.  The A- weighting noise filter simulates the response of the human ear at 

relatively low levels, where the ear is not as effective in hearing low frequency sounds as it is in 

hearing high frequency sounds.   That is, low frequency sounds of the same dB level are not heard 

as loud as high frequency sounds.  The sound level meter replicates the human response of the ear 

by using an electronic filter which is called the “A” filter.  A sound level measured with this filter 

switched on is denoted as dB(A).  Practically all noise is measured using the A filter.  

dB(C) C-weighted decibels.  The C-weighting noise filter simulates the response of the human ear at 

relatively high levels, where the human ear is nearly equally effective at hearing from mid-low 

frequency (63Hz) to mid-high frequency (4kHz), but is less effective outside these frequencies. 

Frequency Frequency is synonymous to pitch. Sounds have a pitch which is peculiar to the nature of the 

sound generator.  For example, the sound of a tiny bell has a high pitch and the sound of a bass 

drum has a low pitch.  Frequency or pitch can be measured on a scale in units of Hertz or Hz. 

Impulsive noise Having a high peak of short duration or a sequence of such peaks.  A sequence of impulses in 

rapid succession is termed repetitive impulsive noise. 

Intermittent noise The level suddenly drops to that of the background noise several times during the period of 

observation.  The time during which the noise remains at levels different from that of the ambient 

is one second or more. 

LMax The maximum sound pressure level measured over a given period. 

LMin The minimum sound pressure level measured over a given period. 
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L1 The sound pressure level that is exceeded for 1% of the time for which the given sound is 

measured. 

L10 The sound pressure level that is exceeded for 10% of the time for which the given sound is 

measured.   

L90 The level of noise exceeded for 90% of the time.  The bottom 10% of the sample is the L90 noise 

level expressed in units of dB(A). 

Leq The “equivalent noise level” is the summation of noise events and integrated over a selected 

period of time.  

Reflection Sound wave changed in direction of propagation due to a solid object obscuring its path. 

SEL Sound Exposure Level (SEL) is the constant sound level which, if maintained for a period of 1 

second would have the same acoustic energy as the measured noise event.  SEL noise 

measurements are useful as they can be converted to obtain Leq sound levels over any period of 

time and can be used for predicting noise at various locations. 

Sound A fluctuation of air pressure which is propagated as a wave through air. 

Sound absorption The ability of a material to absorb sound energy through its conversion into thermal energy. 

Sound level meter An instrument consisting of a microphone, amplifier and indicating device, having a declared 

performance and designed to measure sound pressure levels.  

Sound pressure level The level of noise, usually expressed in decibels, as measured by a standard sound level meter with 

a microphone.   

Sound power level Ten times the logarithm to the base 10 of the ratio of the sound power of the source to the 

reference sound power. 

Tonal noise Containing a prominent frequency and characterised by a definite pitch. 
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APPENDIX B NCAs, noise monitoring locations & identified 

receivers 
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APPENDIX C Predicted noise impacts LAeq,15min 

The following table presents the predicted LAeq,15min noise impacts at all residences for each construction 

activity. Red text indicates an exceedance of the evening or night time NML. 

  



RENZO TONIN ASSOCIATES 8/04/2016

Predicted construction noise levels LAeq,15min Kariong to Somersby - M1 Pacific Motorway upgrade

Receiver

EVENING (OOHW) NIGHT (OOHW)

NCA NCA/ID Address NML SC HH LO CS PC LM NML SC HH LO CS PC LM

NCA1 NCA1_001 Lackersteens Rd 49 45 48 39 47 39 39 43 45 48 39 47 39 39

NCA1 NCA1_002 1 Peats Ridge Rd 49 40 43 35 44 34 33 43 40 43 35 44 34 33

NCA1 NCA1_003 90 Lackersteens Rd 49 39 43 35 43 33 33 43 39 43 35 43 33 33

NCA1 NCA1_004 89 Lackersteens Rd 49 40 44 35 44 35 34 43 40 44 35 44 35 34

NCA2 NCA2_001 376 Wisemans Ferry Rd 49 37 41 33 41 31 30 46 37 41 33 41 31 30

NCA2 NCA2_002 569 Wisemans Ferry Rd 49 53 54 45 53 45 45 46 53 54 45 53 45 45

NCA2 NCA2_003 41 Reeves St 49 56 57 49 57 47 47 46 56 57 49 57 47 47

NCA2 NCA2_004 22 Reeves St 49 54 56 47 56 46 46 46 54 56 47 56 46 46

NCA2 NCA2_005 20 Wirrinda Rd 49 56 57 48 57 47 47 46 56 57 48 57 47 47

NCA2 NCA2_006 56 Wirrinda Rd 49 58 58 49 57 49 49 46 58 58 49 57 49 49

NCA2 NCA2_007 20 Wirrinda Rd 49 62 61 52 61 51 51 46 62 61 52 61 51 51

NCA2 NCA2_008 78 Wirrinda Rd 49 60 60 50 59 51 50 46 60 60 50 59 51 50

NCA2 NCA2_009 108 Wirrinda Rd 49 48 51 42 51 41 41 46 48 51 42 51 41 41

NCA2 NCA2_010 85 Wirrinda Rd 49 55 56 46 55 47 46 46 55 56 46 55 47 46

NCA2 NCA2_011 107 Debenham Rd North 49 56 57 48 56 47 47 46 56 57 48 56 47 47

NCA2 NCA2_012 21 Goldsmith Rd 49 55 56 47 55 47 47 46 55 56 47 55 47 47

NCA2 NCA2_013 20 Goldsmith Rd 49 42 44 36 44 35 35 46 42 44 36 44 35 35

NCA2 NCA2_014 79 Reeves St 49 43 45 37 45 36 35 46 43 45 37 45 36 35

NCA2 NCA2_015 79 Reeves St 49 46 48 39 48 38 38 46 46 48 39 48 38 38

NCA2 NCA2_016 59 Reeves St 49 49 51 43 51 42 41 46 49 51 43 51 42 41

NCA2 NCA2_017 59 Reeves St 49 58 58 49 58 49 48 46 58 58 49 58 49 48

NCA2 NCA2_018 41 Reeves St 49 60 60 52 60 51 50 46 60 60 52 60 51 50

NCA2 NCA2_019 Reeves St 49 48 50 41 50 40 40 46 48 50 41 50 40 40

NCA2 NCA2_020 Reeves St 49 49 51 42 51 41 41 46 49 51 42 51 41 41

NCA2 NCA2_021 600 Wisemans Ferry Rd 49 49 50 41 50 41 41 46 49 50 41 50 41 41

NCA2 NCA2_022 600 Wisemans Ferry Rd 49 49 51 42 50 42 42 46 49 51 42 50 42 42

NCA2 NCA2_023 50 Lutana Rd 49 47 49 40 49 40 40 46 47 49 40 49 40 40

NCA2 NCA2_024 1 Debenham Rd North 49 45 48 39 48 39 39 46 45 48 39 48 39 39

NCA2 NCA2_025 27 Debenham Rd North 49 46 48 39 48 39 39 46 46 48 39 48 39 39

NCA2 NCA2_026 49 Debenham Rd North 49 45 47 39 47 38 38 46 45 47 39 47 38 38

NCA2 NCA2_027 59 Debenham Rd North 49 49 51 42 51 42 42 46 49 51 42 51 42 42

NCA2 NCA2_028 60 Debenham Rd North 49 42 45 37 45 35 35 46 42 45 37 45 35 35

NCA2 NCA2_029 37 Bimbil Rd 49 44 46 38 47 37 36 46 44 46 38 47 37 36

NCA2 NCA2_030 46 Debenham Rd North 49 41 44 36 44 35 34 46 41 44 36 44 35 34

NCA2 NCA2_031 23 Bimbil Rd 49 39 42 34 43 33 32 46 39 42 34 43 33 32

NCA2 NCA2_032 32 Bimbil Rd 49 38 42 34 42 32 32 46 38 42 34 42 32 32

NCA2 NCA2_033 22 Reeves St 49 64 64 54 63 54 54 46 64 64 54 63 54 54

NCA2 NCA2_034 51 Ulinga Rd 49 44 47 39 47 37 37 46 44 47 39 47 37 37

NCA2 NCA2_035 65 Ulinga Rd 49 49 50 42 50 41 41 46 49 50 42 50 41 41

NCA2 NCA2_036 30 Bimbil Rd 49 34 38 32 39 29 28 46 34 38 32 39 29 28

NCA2 NCA2_037 8 Goldsmith Rd 49 39 42 34 43 33 32 46 39 42 34 43 33 32

NCA2 NCA2_038 12 Goldsmith Rd 49 39 43 35 43 33 33 46 39 43 35 43 33 33

NCA2 NCA2_039 16 Goldsmith Rd 49 39 43 35 43 33 33 46 39 43 35 43 33 33

NCA2 NCA2_040 40 Lutana Rd 49 39 43 34 43 33 32 46 39 43 34 43 33 32

NCA2 NCA2_041 30 Lutana Rd 49 41 44 35 44 35 35 46 41 44 35 44 35 35

NCA2 NCA2_042 25 Nyah Rd 49 38 41 33 42 32 31 46 38 41 33 42 32 31

NCA3 NCA3_001 90 Gindurra Rd 44 60 60 50 59 51 51 44 60 60 50 59 51 51

NCA3 NCA3_002 45 Tallara Rd 44 52 53 44 52 44 44 44 52 53 44 52 44 44

NCA3 NCA3_003 227 Debenham Rd North 44 62 62 53 62 52 52 44 62 62 53 62 52 52

NCA3 NCA3_004 16 Acacia Rd 44 41 44 36 44 34 34 44 41 44 36 44 34 34

NCA3 NCA3_005 32 Acacia Rd 44 41 44 36 44 35 35 44 41 44 36 44 35 35

NCA3 NCA3_006 32 Acacia Rd 44 40 44 35 44 34 34 44 40 44 35 44 34 34

NCA3 NCA3_007 32 Acacia Rd 44 41 44 36 44 34 34 44 41 44 36 44 34 34

NCA3 NCA3_008 McCabe Rd 44 40 44 35 44 34 34 44 40 44 35 44 34 34

NCA3 NCA3_009 McCabe Rd 44 39 43 35 43 33 33 44 39 43 35 43 33 33

NCA3 NCA3_010 252 Debenham Rd South 44 38 42 35 42 32 31 44 38 42 35 42 32 31

NCA3 NCA3_011 242 Debenham Rd South 44 49 50 42 50 41 40 44 49 50 42 50 41 40

NCA3 NCA3_012 10 Acacia Rd 44 46 48 39 48 38 38 44 46 48 39 48 38 38

NCA3 NCA3_013 223 Debenham Rd South 44 43 46 37 46 36 36 44 43 46 37 46 36 36

NCA3 NCA3_014 12 Acacia Rd 44 43 46 37 46 36 36 44 43 46 37 46 36 36

NCA3 NCA3_015 252 Debenham Rd South 44 40 43 35 44 34 33 44 40 43 35 44 34 33

NCA4 NCA4_001 Brisbane Waters National Park residence 50 53 55 45 54 45 45 46 53 55 45 54 45 45

NCA4 NCA4_002 74 Quarry Rd 50 59 60 50 59 50 50 46 59 60 50 59 50 50
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APPENDIX D Predicted noise impacts LMax 

The following table presents the predicted LMax noise impacts at all residences for each construction 

activity. Red text indicates an exceedance of the night time sleep disturbance noise goal.  

  



RENZO TONIN ASSOCIATES 8/04/2016

Predicted construction noise levels LMax Kariong to Somersby - M1 Pacific Motorway upgrade

Receiver

NIGHT (OOHW)

NCA NCA/ID Address NML SC HH LO CS PC LM

NCA1 NCA1_001 Lackersteens Rd 53 52 55 52 52 46 46

NCA1 NCA1_002 1 Peats Ridge Rd 53 46 51 48 48 45 45

NCA1 NCA1_003 90 Lackersteens Rd 53 45 50 48 48 44 44

NCA1 NCA1_004 89 Lackersteens Rd 53 47 51 49 49 44 44

NCA2 NCA2_001 376 Wisemans Ferry Rd 56 42 48 46 46 43 43

NCA2 NCA2_002 569 Wisemans Ferry Rd 56 60 62 58 58 52 52

NCA2 NCA2_003 41 Reeves St 56 64 64 62 62 59 59

NCA2 NCA2_004 22 Reeves St 56 62 63 60 60 57 57

NCA2 NCA2_005 20 Wirrinda Rd 56 63 64 61 61 58 58

NCA2 NCA2_006 56 Wirrinda Rd 56 66 66 62 62 56 56

NCA2 NCA2_007 20 Wirrinda Rd 56 70 68 65 65 61 61

NCA2 NCA2_008 78 Wirrinda Rd 56 68 67 63 63 57 57

NCA2 NCA2_009 108 Wirrinda Rd 56 55 58 55 55 52 52

NCA2 NCA2_010 85 Wirrinda Rd 56 62 63 60 59 53 53

NCA2 NCA2_011 107 Debenham Rd North 56 64 64 61 61 57 57

NCA2 NCA2_012 21 Goldsmith Rd 56 63 63 60 60 54 54

NCA2 NCA2_013 20 Goldsmith Rd 56 49 52 49 49 45 45

NCA2 NCA2_014 79 Reeves St 56 49 52 50 50 46 46

NCA2 NCA2_015 79 Reeves St 56 53 55 52 52 49 49

NCA2 NCA2_016 59 Reeves St 56 57 59 56 56 52 52

NCA2 NCA2_017 59 Reeves St 56 66 66 63 63 59 59

NCA2 NCA2_018 41 Reeves St 56 68 68 65 65 61 61

NCA2 NCA2_019 Reeves St 56 56 57 54 54 51 51

NCA2 NCA2_020 Reeves St 56 57 58 55 55 52 52

NCA2 NCA2_021 600 Wisemans Ferry Rd 56 56 58 54 54 49 49

NCA2 NCA2_022 600 Wisemans Ferry Rd 56 56 58 55 55 49 49

NCA2 NCA2_023 50 Lutana Rd 56 54 57 54 53 48 48

NCA2 NCA2_024 1 Debenham Rd North 56 52 55 52 52 47 47

NCA2 NCA2_025 27 Debenham Rd North 56 52 56 53 52 47 47

NCA2 NCA2_026 49 Debenham Rd North 56 53 55 52 52 49 49

NCA2 NCA2_027 59 Debenham Rd North 56 56 58 55 55 50 50

NCA2 NCA2_028 60 Debenham Rd North 56 49 52 50 50 46 46

NCA2 NCA2_029 37 Bimbil Rd 56 51 54 51 51 48 48

NCA2 NCA2_030 46 Debenham Rd North 56 48 52 49 49 46 46

NCA2 NCA2_031 23 Bimbil Rd 56 45 50 48 47 44 44

NCA2 NCA2_032 32 Bimbil Rd 56 44 49 47 47 44 44

NCA2 NCA2_033 22 Reeves St 56 72 71 67 67 61 61

NCA2 NCA2_034 51 Ulinga Rd 56 51 54 52 52 49 49

NCA2 NCA2_035 65 Ulinga Rd 56 56 58 55 55 51 51

NCA2 NCA2_036 30 Bimbil Rd 56 39 45 45 44 41 41

NCA2 NCA2_037 8 Goldsmith Rd 56 45 50 48 47 44 44

NCA2 NCA2_038 12 Goldsmith Rd 56 46 50 48 48 44 44

NCA2 NCA2_039 16 Goldsmith Rd 56 46 50 48 48 44 44

NCA2 NCA2_040 40 Lutana Rd 56 45 50 48 48 44 44

NCA2 NCA2_041 30 Lutana Rd 56 47 51 49 48 43 43

NCA2 NCA2_042 25 Nyah Rd 56 44 49 47 46 43 43

NCA3 NCA3_001 90 Gindurra Rd 54 68 67 64 63 57 57

NCA3 NCA3_002 45 Tallara Rd 54 59 60 57 57 51 51

NCA3 NCA3_003 227 Debenham Rd North 54 70 69 66 66 62 62

NCA3 NCA3_004 16 Acacia Rd 54 47 51 49 49 45 45

NCA3 NCA3_005 32 Acacia Rd 54 47 51 49 49 46 46

NCA3 NCA3_006 32 Acacia Rd 54 47 51 49 49 45 45

NCA3 NCA3_007 32 Acacia Rd 54 47 51 49 49 46 46

NCA3 NCA3_008 McCabe Rd 54 47 51 49 49 45 45

NCA3 NCA3_009 McCabe Rd 54 46 50 48 48 45 45

NCA3 NCA3_010 252 Debenham Rd South 54 43 49 49 47 44 44

NCA3 NCA3_011 242 Debenham Rd South 54 56 58 55 55 51 51

NCA3 NCA3_012 10 Acacia Rd 54 53 55 53 53 49 49

NCA3 NCA3_013 223 Debenham Rd South 54 50 53 51 50 47 47

NCA3 NCA3_014 12 Acacia Rd 54 50 53 51 51 47 47

NCA3 NCA3_015 252 Debenham Rd South 54 46 51 49 48 45 45

NCA4 NCA4_001 Brisbane Waters National Park residence 56 61 62 58 58 53 53

NCA4 NCA4_002 74 Quarry Rd 56 67 67 64 64 60 60
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APPENDIX E Construction noise contour map 
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Noise levels are approximate due to interpolation of contours and should be
used for reference only.

For information only and not for construction.
This information is protected by copyright.

Description:

CONSTRUCTION NOISE CONTOURS
HYDRAULIC HAMMERING

LAEQ,15MIN
NCA 1 & NCA 2

Project No.: TH981-01 Created by: RP

Fig Ref: TH981-015.1.03 (r0) Grid: 02

Date: 2016.03.29 Scale: 1: 20000 A3
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