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1 Introduction
1.1 Project background
Roads and Maritime Services (Roads and Maritime) has engaged Aurecon Australasia Pty Ltd to
carry out a strategic route options analysis for the M12 Motorway between the M7 Motorway, Cecil
Park and The Northern Road, Luddenham (the project).

1.1.1 Western Sydney Infrastructure Plan
The M12 Motorway forms part of the Western Sydney Infrastructure Plan (WSIP). The WSIP is a
joint initiative of the Australian and NSW governments to fund a $3.6 billion road investment
program for western Sydney. The WSIP will:
 Deliver major road infrastructure upgrades to support an integrated transport solution for the
western Sydney region. Road upgrades will improve connections within western Sydney and
benefit the region’s growing population, by reducing travel times
 Support and capitalise on the economic benefits of developing the proposed western Sydney
airport at Badgerys Creek. The airport will be transformational for western Sydney and be a
catalyst for investment, growth and job creation for decades to come. It will need to be
supported by a quality surface transport network to ensure the efficient movement of people and
freight
 Improve road transport capacity ahead of future traffic demand generated by planned residential
and employment development in the Western Sydney Priority Growth Area (WSPGA) (formerly
South West Sydney Growth Centre and part of the Broader Western Sydney Employment Area)
and the South West Priority Land Release Area.
There are five main projects included in the WSIP (refer to Figure 1-1). These are split into a
number of stages ranging from early development to construction. The projects include the
construction of new roads and significant upgrade of other roads, as follows:
 M12 Motorway between the M7 Motorway and The Northern Road (the subject of this study)
 The Northern Road upgrade between Narellan and Penrith
 Bringelly Road upgrade between The Northern Road and Camden Valley Way
 Werrington Arterial Road Stage 1
 Additional local road upgrades near the proposed western Sydney airport at Badgerys Creek, to
be proposed and managed by local councils.

1.2 Need for the project
The M12 Motorway is required to support the opening of the planned western Sydney airport at
Badgerys Creek. The M12 Motorway will be a four lane (facilitating a future six lane) motorway
between the M7 Motorway and The Northern Road.
The Australian Government announced the site of the western Sydney airport in 2014. The
environmental impact statement for the western Sydney airport has been prepared, and was
placed on public display at the end of 2015. Over 5 000 submissions were received and the EIS is
currently being updated and planned to be finalised in mid 2016. If the project is approved,
construction is expected to begin in 2016, becoming operational in the mid 2020s.
The M12 Motorway is also required to cater for the increased traffic volumes from future
development in areas surrounding the proposed western Sydney airport, which are to be further
developed into the Western Sydney Priority Growth Area. Other planned road upgrades in western
Sydney would also cater for increased traffic volumes from these future developments.
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1.3 Study area
The project is required to provide access to the western Sydney airport at Badgerys Creek, with
the airport layout facilitating access from the north and Elizabeth Drive. As such, the study area for
the project has been developed generally around Elizabeth Drive, connecting to The Northern
Road and the rest of Sydney via the M7 Motorway (refer to Figure 1-1).
Elizabeth Drive is bounded to the north by the WSPGA and the suburbs of Mt Vernon and Cecil
Park, and, to the south, by the proposed western Sydney airport at Badgerys Creek, the WSPGA
and the Western Sydney Parklands.
The topography in and around the study area is rolling hills and small valleys between generally
north–south ridge lines. In the east and west of the study area, topography is gently undulating,
flattening out in the middle of the study area, where it passes through the floodplains associated
with Cosgroves Creek, Oaky Creek, Badgerys Creek, South Creek and Kemps Creek. There are
also numerous farm dams in the area.
The study area is mostly semi-rural and includes residential, agricultural, recreational, commercial
and industrial land uses.
The main population centres are the suburbs of Kemps Creek, Mount Vernon and Horsley Park.
Agricultural land uses include poultry farming, farms producing tomatoes and cucumbers,
commercial operations producing Christmas trees and Andreasens Green Wholesale Nurseries.
Recreational and community facilities, schools and social facilities, Kemps Creek Sporting and
Bowling Club, the Western Sydney Parklands (including the Wylde Mountain Bike Trail), Kemps
Creek Nature Reserve and the Sydney International Shooting Centre.
Commercial uses are mainly associated with the Kemps Creek village including service stations,
food stores and hardware/ maintenance shops.
Industrial uses include the Elizabeth Drive landfill and quarry sites.
There are a number of transport and utilities infrastructure through the study area including the M7
Motorway, Elizabeth Drive, major electrical infrastructure and the Sydney Water Upper Canal
system.
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Figure 1-1 M12 Motorway study area
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1.4 Purpose and structure of the report
The purpose of this report is to assess the potential noise impacts of the shortlisted route options
for the M12 Motorway.
The structure and content of this report is:
Section 1 – Introduction

Outlines the background for the M12 Motorway
project and, the purpose of this report

Section 2 – Study area
existing environment

Describes the socio economic existing
environment in the M12 Motorway study area

Section 3 – Shortlisted route
options

Describes the eight shortlisted route options

Section 4 – Noise assessment
process

Details the method used in the assessment

Section 5 – Assessment of
shortlisted route options

Provides an assessment of the options through
their corridor options components as well as the
end-to-end route options

Section 6 – Conclusions and
further steps

Identifies further investigations and assessments
required during the following phases of the project

The assessment contained in this report will be used in the multi criteria analysis of the shortlisted
route options to identify the best performing route option. The multi criteria analysis will consider
other technical assessments undertaken for the project.
This report will form an appendix to the Preferred Corridor Route Report, which will identify the
process and assessment of the selection for the preferred route for the M12 Motorway project.
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2 Study area existing environment
2.1 Introduction
This section provides an overview of the existing baseline noise conditions (constraints) in the
study area.
Figure 2-1 below presents the study area, local zoning and, corridor option overview and, noise
sensitive receivers.

2.2 Land zoning and uses
Acoustic (noise) amenity in the study area is influenced by a range of noise sources including
motor vehicles, residential properties, farming and agricultural activities and some commercial and
industrial activities. Land uses throughout the study area are mostly RU2 (Rural landscape), RU1
(Primary production), RU4 (Rural small holding), E2 (Environmental conservation), E4
(Environmental living), RE1 (Public recreation) and Western Sydney Parklands.
Land use activities in the study area that could generate noise include vegetable and poultry
farming, quarry sites and brick factories.
Figure 2-1 shows the corridor options and the land zones specified by the respective councils.

2.3 Sensitive receivers
Sensitive receivers occur throughout the study area, comprising human activities and locations that
would likely be impacted (ie reduced amenity) by their closeness to the proposal. This is especially
prominent in rural areas with existing low traffic noise levels.
The number and type of noise sensitive receivers varies across the study area, with the total
number of sensitive receivers in the study area, being 1698. Sensitive receivers are mostly rural
residential, however, there are a number of schools in the study area.
Sensitive receivers in the study area are mostly related to rural residential development. The main
residential precincts in the study area are associated with the suburbs of Kemps Creek, Mount
Vernon and Cecil Hills and Cecil Park. However, there are rural residential properties located
throughout the remainder of the study area and residences located on some agricultural/ hobby
farm properties. Sensitive receivers include community facilities and educational facilities. These
facilities have not been differentiated from residential sensitive receivers for the purpose of the
assessment.

2.4 Land use
2.4.1 Zone A
There are two options in zone A, A1 and A3. Option A1 is to the south of the study area through
the Western Sydney Parklands, Option A3 is to the north along the existing Elizabeth Drive
alignment.
Zone A has the highest concentration of residential properties in the study area. This is
predominately around Mount Vernon and Cecil Park. In other areas the land is zoned as rural
small holdings and Environmental living. There are small areas of commercial land closer to the
corridor options (mainly associated with the corridor option A3). The M7 Motorway is a significant
noise source for this area. However, earth mounds beside the M7 Motorway road reserve provide
noise screening for residents adjoining the motorway near the study area.
The terrain in this zone is slightly hilly towards the south of option A3 and areas around option A1
and flattens out towards the west.
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There are 1422 sensitive receivers within and adjacent to zone A. Within 600 metres of the corridor
options, there are:
 578 receivers around corridor option A1
 418 receivers around corridor option A3.

2.4.2 Zone B
There are two options in zone B, B5 and B2. Option B5 is north of option B2.
Zone B has small rural residential (zoned RU4) properties around Elizabeth Drive, with some
scattered larger rural blocks to the north (zoned RU2). There are some commercial sites along the
corridor options, including the Elizabeth Drive landfill site and the Andreasens Nursery (potentially
affected by the option B2). The terrain in this zone is mostly flat with some elevation between the
two options in the west.
There are 203 sensitive receivers within and adjacent to zone B. Within 600 metres of the corridor
options, there are:
 64 receivers around corridor option B2
 45 receivers around corridor option B5.

2.4.3 Zone C
There are two options in zone C, C3 and C4. Option C3 is south of option C4.
Zone C has low density rural properties (zoned RU2) and environmental conservation (zoned E2)
areas. There are some small areas of commercial use/activities towards the south. The terrain
towards the west is slightly more elevated compared to the flat planes in the east.
There are 73 sensitive receivers within and adjacent to zone C. Within 600 metres of the corridor
options, there are:
 38 receivers around corridor option C3
 19 receivers around corridor option C4.

2.5 Existing major roads and transport corridors
There are a number of existing major roads within the study area listed below:
 The Northern Road running north south on the west of the study area
 Elizabeth Drive – running from east-west through the study area
 Mamre Road – joining Elizabeth Drive in the east and running north
 M7 Motorway to the east of the study area running north and south.
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Figure 2-1 Noise sensitive receivers
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3 Shortlisted route options
3.1 Introduction
In February 2016, the eight shortlisted route options for the M12 Motorway were placed on public
display. These consisted of two corridor options in zones A to C, and one option in zone D (that is,
D1 is common to all route options). Each route option consists of a corridor 300 metres wide. The
options were:
Route option

Zone A

Zone B

Zone C

Zone D

Aqua (4)

A1

B2

C1

D1

Blue (5)

A1

B2

C2

D1

Green (16)

A1

B5

C1

D1

Orange (17)

A1

B5

C2

D1

Pink (18)

A3

B2

C1

D1

Purple (19)

A3

B2

C2

D1

White (20)

A3

B5

C1

D1

Yellow (21)

A3

B5

C2

D1

While these were the options that went to the value management workshop, last minute
refinements to the shortlisted route options in zone C and D due to community feedback and
further work on interfacing with other transport projects in the area resulted in a change to the
options.
This resulted in a change in zone C, through the modification of C1 and C2 to C3 and C4. Zone D
was also removed from the project.
Due to this change in the shortlisted route options, this report assesses the modified shortlisted
route options.

3.2 Modified shortlisted options
There are eight shortlisted route options and their zone corridor option components are identified in
Table 3-1 and Figure 1-1. Each route option consists of a corridor 300 metres wide. Table 3-2
further details the modified route options.
Table 3-1 Modified shortlisted route options
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Route option

Zone A

Zone B

Zone C

Modified Aqua

A1

B2

C3

Modified Blue

A1

B2

C4

Modified Green

A1

B5

C3

Modified Orange

A1

B5

C4

Modified Pink

A3

B2

C3

Modified Purple

A3

B2

C4

Modified White

A3

B5

C3

Modified Yellow

A3

B5

C4
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Table 3-2 Modified short listed route options

Route
option

Description

Modified
Aqua option

The modified aqua option is 15 kilometres long. It connects to the M7
Motorway more than one kilometre south of the Elizabeth Drive interchange at
a new interchange location.
The option passes through Western Sydney Parklands (including a section of
the Wylde Mountain Bike Trail) in a north-westerly direction before crossing
Elizabeth Drive near the existing Mamre Road intersection. It passes through a
number of commercial properties fronting Elizabeth Drive and Mamre Road,
including the Hi-Quality Group property and Kemps Creek Sporting and
Bowling Club.
The option then travels around the north of the Kemps Creek village north of
Elizabeth Drive, crossing Kemps Creek and passing through rural agricultural
and residential properties. It also passes through some larger businesses
including a quarry site and Andreasens Nursery. It crosses South Creek and
skirts to the south of the landfill site and crosses Badgerys Creek before
connecting to the planned western Sydney airport site through an interchange.
The distance between the option and Elizabeth Drive in this area varies; at its
furthest, the corridor is 700 metres away.
The option then crosses Cosgroves and Oaky creeks near the confluence of
the creeks, before crossing Luddenham Road just north of the intersection with
Elizabeth Drive and south of Blackford Hill. It passes through rural residential,
agricultural and other uses such as the Model Park in Luddenham.
The option connects to Elizabeth Drive via ramps, with Elizabeth Drive
upgraded to a principal arterial road, and connects with The Northern Road.

Modified
Blue option

The modified blue option is 15 kilometres long. It connects to the M7 Motorway
more than one kilometre south of the Elizabeth Drive interchange at a new
interchange location.
The option passes through Western Sydney Parklands (including a section of
the Wylde Mountain Bike Trail) in a north-westerly direction before crossing
Elizabeth Drive near the existing Mamre Road intersection. It passes through a
number of commercial properties fronting Elizabeth Drive and Mamre Road,
including the Hi-Quality Group property and Kemps Creek Sporting and
Bowling Club.
The option then skirts around the north of Kemps Creek village north of
Elizabeth Drive, crossing Kemps Creek and passing through rural agricultural
and residential properties. It also passes through some larger businesses
including a quarry site and Andreasens Nursery. It crosses South Creek and
skirts to the south of the landfill site and crosses Badgerys Creek before
connecting to the planned western Sydney airport site through an interchange.
The distance between the option and Elizabeth Drive in this area varies; at its
furthest, the corridor is 700 metres away.
The option crosses Cosgroves Creek and passes through rural and
agricultural properties before crossing Luddenham Road about 1.2 kilometres
north of the intersection with Elizabeth Drive and north of Blackford Hill. It
passes through rural residential, agricultural and other uses such as the
Luddenham Raceway.
The option connects to The Northern Road about 900 metres north of the
existing Elizabeth Drive roundabout.

Modified
Green
option

The modified green option is 16 kilometres long. It connects to the M7
Motorway more than one kilometre south of the Elizabeth Drive interchange at
a new interchange location.
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Route
option

Description
The option passes through Western Sydney Parklands (including a section of
the Wylde Mountain Bike Trail) in a north-westerly direction before crossing
Elizabeth Drive near the existing Mamre Road intersection. It passes through a
number of commercial properties fronting Elizabeth Drive and Mamre Road,
including the Hi-Quality Group property and Kemps Creek Sporting and
Bowling Club.
The option then crosses Kemps Creek and travels north-west, parallel to
Clifton Avenue, before heading west and passing through the former Fleurs
radio telescope site and crossing South Creek. It passes to the north of the
landfill site, crossing Badgerys Creek before connecting to the planned
western Sydney airport site via an interchange. The distance between the
option and Elizabeth Drive in this area varies; at its furthest, the corridor is
1750 metres away.
The option then crosses Cosgroves and Oaky creeks near the confluence of
the creeks, before crossing Luddenham Road just north of the intersection with
Elizabeth Drive and south of Blackford Hill. It passes through rural residential,
agricultural and other uses such as the Model Park.
The option connects to Elizabeth Drive via ramps, with Elizabeth Drive
upgraded to a principal arterial road, and connects with The Northern Road.

Modified
Orange
option

The modified orange option is 16 kilometres long. It connects to the M7
Motorway more than one kilometre south of the Elizabeth Drive interchange at
a new interchange location.
The option passes through Western Sydney Parklands (including a section of
the Wylde Mountain Bike Trail) in a north-westerly direction before crossing
Elizabeth Drive near the existing Mamre Road intersection. It passes through a
number of commercial properties fronting Elizabeth Drive and Mamre Road,
including the Hi-Quality Group property and Kemps Creek Sporting and
Bowling Club.
The option then crosses Kemps Creek and travels north-west, parallel to
Clifton Avenue, before heading west and passing through the former Fleurs
radio telescope site and crossing South Creek. It passes to the north of the
landfill site, crossing Badgerys Creek before connecting to the planned
western Sydney airport site via an interchange. The distance between the
option and Elizabeth Drive in this area varies; at its furthest, the corridor is
1750 metres away.
The option then crosses Cosgroves Creek and passes through rural and
agricultural properties before crossing Luddenham Road about 1.2 kilometres
north of the intersection with Elizabeth Drive and north of Blackford Hill. It
passes through rural residential, agricultural and other uses such as the
Luddenham Raceway.
The option connects to The Northern Road about 900 metres north of the
existing Elizabeth Drive roundabout.

Modified
Pink option

The modified pink option is about 16 kilometres long. It connects to the M7
Motorway at the same location as the existing Elizabeth Drive interchange.
The option generally follows the Elizabeth Drive alignment to the Mamre Road
intersection. The alignment is on a more direct route than Elizabeth Drive to
meet current design standards and to avoid the steep topography to the north
of Elizabeth Drive. As this option would be built in the existing Elizabeth Drive
corridor as much as possible, Elizabeth Drive would need to be reconstructed
around the motorway.
The option passes through Western Sydney Parklands (including a section of
the Wylde Mountain Bike Trail) and a number of commercial properties
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Route
option

Description
fronting Elizabeth Drive or Mamre Road including the Hi-Quality Group
property and CSR Brickworks. Around the existing intersection with Mamre
Road, it travels north-west, crossing Kemps Creek.
The option then travels around the north of Kemps Creek village north of
Elizabeth Drive, passing through rural agricultural and residential properties. It
also passes through some larger businesses including a quarry site and
Andreasens Nursery. It crosses South Creek and travels to the south of the
landfill site and crosses Badgerys Creek. It then connects to the planned
western Sydney airport site through an interchange. The distance between the
option and Elizabeth Drive in this area varies; at its furthest, the corridor is 700
metres away.
The option then crosses Cosgroves and Oaky creeks near the confluence of
the creeks, before crossing Luddenham Road just north of the intersection with
Elizabeth Drive and south of Blackford Hill. It passes through rural residential,
agricultural and other uses such as the Model Park.
The option connects to Elizabeth Drive via ramps, with Elizabeth Drive
upgraded to a principal arterial road, and connects with The Northern Road.

Modified
Purple
option

The modified purple option is about 16 kilometres long. It connects to the M7
Motorway at the same location as the existing Elizabeth Drive interchange.
The option generally follows the Elizabeth Drive alignment to the Mamre Road
intersection. The alignment is on a more direct route than Elizabeth Drive to
meet current design standards and to avoid the steep topography to the north
of Elizabeth Drive. As this option would be built in the existing Elizabeth Drive
corridor as much as possible, Elizabeth Drive would need to be reconstructed
around the motorway.
The option passes through Western Sydney Parklands (including a section of
the Wylde Mountain Bike Trail) and a number of commercial properties
fronting Elizabeth Drive or Mamre Road, including the Hi-Quality Group
property and CSR Brickworks. Around the existing intersection with Mamre
Road, it traverses north-west, crossing Kemps Creek.
The option then travels around the north of Kemps Creek village north of
Elizabeth Drive, passing through rural agricultural and residential properties. It
also passes through some larger businesses including a quarry site and
Andreasens Nursery. It crosses South Creek, skirting south of the landfill site
and crossing Badgerys Creek. It then connects to the planned western Sydney
airport site through an interchange. The distance between the option and
Elizabeth Drive in this area varies; at its furthest, the corridor is 700 metres
away.
The option then crosses Cosgroves Creek and passes through rural and
agricultural properties before crossing Luddenham Road about 1.2 kilometres
north of the intersection with Elizabeth Drive and north of Blackford Hill. It
passes through rural residential, agricultural and other uses such as the
Luddenham Raceway.
The option connects to The Northern Road about 900 metres north of the
existing Elizabeth Drive roundabout.

Modified
White
option

The modified white option is about 17 kilometres long. It connects to the M7
Motorway at the same location as the existing Elizabeth Drive interchange.
The option generally follows the Elizabeth Drive alignment to the Mamre Road
intersection. The alignment is on a more direct route than Elizabeth Drive to
meet current design standards and to avoid the steep topography to the north
of Elizabeth Drive. As this option would be built in the existing Elizabeth Drive
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Route
option

Description
corridor as much as possible, Elizabeth Drive would need to be reconstructed
around the motorway.
The option passes through Western Sydney Parklands (including a section of
the Wylde Mountain Bike Trail) and a number of commercial properties
fronting Elizabeth Drive or Mamre Road including the Hi-Quality Group
property and CSR Brickworks. Around the existing intersection with Mamre
Road, it traverses north-west, crossing Kemps Creek.
The option then traverses north-west, parallel to Clifton Avenue, before
heading west and passing through the former Fleurs radio telescope site and
crossing South Creek. It passes to the north of the landfill site, crossing
Badgerys Creek before connecting to the planned western Sydney airport site
via an interchange. The distance between the option and Elizabeth Drive in
this area varies; at its furthest, the corridor is 1750 metres away.
The option then crosses Cosgroves and Oaky creeks near the confluence of
the creeks, before crossing Luddenham Road just north of the intersection with
Elizabeth Drive and south of Blackford Hill. It passes through rural residential,
agricultural and other uses such as the Model Park.
The option connects to Elizabeth Drive via ramps, with Elizabeth Drive
upgraded to a principal arterial road, and connects with The Northern Road.

Modified
Yellow
option

The modified yellow option is about 16 kilometres long. It connects to the M7
Motorway at the same location as the existing Elizabeth Drive interchange.
The option generally follows the Elizabeth Drive alignment to the Mamre Road
intersection. This alignment is on a more direct route than Elizabeth Drive to
meet current design standards and to avoid the steep topography to the north
of Elizabeth Drive. As this option would be built in the existing Elizabeth Drive
corridor as much as possible, Elizabeth Drive would need to be reconstructed
around the motorway.
The option passes through Western Sydney Parklands (including a section of
the Wylde Mountain Bike Trail) as well as a number of commercial properties
fronting onto Elizabeth Drive or Mamre Road including the Hi-Quality Group
property and the CSR Brickworks. Around the existing intersection with Mamre
Road, it traverses north-west, crossing Kemps Creek.
The option then travels north-west, parallel to Clifton Avenue, before heading
west and passing through the former Fleurs radio telescope site and crossing
South Creek. It passes to the north of the landfill site, crossing Badgerys
Creek before connecting to the planned western Sydney airport site via an
interchange. The distance between the option and Elizabeth Drive in this area
varies; at its furthest, the corridor is 1750 metres away.
The option then crosses Cosgroves Creek and passes through rural and
agricultural properties before crossing Luddenham Road about 1.2 kilometres
north of the intersection with Elizabeth Drive and north of Blackford Hill. It
passes through rural residential, agricultural and other uses such as the
Luddenham Raceway.
The option connects to The Northern Road about 900 metres north of the
existing Elizabeth Drive roundabout.
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4 Noise assessment process
4.1 Overview
Criteria for assessing community annoyance due to road traffic noise have been established by the
EPA.
Meeting the noise criteria defined by the EPA is a good outcome, however, it does not
automatically mean that residences below the criteria would find the outcomes acceptable. For this
reason, Roads and Maritime’s procedure for preparing a route options noise assessment report
primarily aims at providing an approach that considers noise impacts across the community, not
just at those that exceed the criteria.
As such, the assessment process is guided by Roads and Maritime’s Preparing a Route Options
Noise Assessment Report – Procedure (PRONAR, 2016) and references the following documents:
 Road Noise Policy (RNP) (OEH, 2011)
 Noise Criteria Guideline (NCG) (Roads and Maritime, 2015a)
 Noise Mitigation Guideline (NMG) (Roads and Maritime, 2015b)
 Environmental Noise Management Manual (ENMM) (RTA, 1999).
Route options were compared in terms of:
 Community annoyance
 Operational noise impacts compared to noise criteria.
The nuisance rating considers the effect of which has been shown to persist for many years as
well as that caused by an abrupt increase in noise level due to the opening of a road project.
As, the concept design is not available at the time of writing this report, it is only possible to
conduct an indicative assessment of the potential noise impact to the community. As a
conservative approach, the noise criteria for a new road has been used.
A more detailed analysis should be conducted during the concept design stages including multistory buildings and multi height noise sources.

4.2 Change in community annoyance
Roads and Maritime’s Preparing a Route Options Noise Assessment Report (Roads and Maritime,
2015c) procedure provides a methodology to assess the change in community annoyance for each
option relative to existing sources of traffic noise. This approach recognises that noise impacts
begin at lower noise levels than criteria set by the EPA.
Noise modelling was used to assess the potential for community annoyance due to the project.
Predicted noise levels for the ‘no build’ are compared to all the ‘build’ options and the NCG criteria
for each route option. This involved a three step process, being the calculation of road traffic noise,
calculation of nuisance rating and comparison of the shortlisted route options. Traffic data from
existing and predicted numbers were used for the noise modelling.

4.2.1 Calculation of Leq road traffic noise levels
The process undertaken to calculate road traffic noise levels (Leq) was:
 Predict LAeq,(15hour) and LAeq,(9hour) noise levels for the ‘build’ and ‘no build’ scenarios using the
CoRTN procedure
 Calculate the Day-Night Levels (DNL) for each receiver in the study area based on the
LAeq,(15hour) and LAeq,(9hour) noise levels
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 Determine the corresponding ‘percentage highly annoyed’ for each receiver
 For the ‘non build’ option and for each ‘build’ option sum the ‘percentage highly annoyed’
calculated for all receivers. This total for each route option is the rating based on the number of
residential receivers predicted to be highly annoyed due to road traffic noise.

4.2.2 Calculation of nuisance rating
The calculation of the nuisance rating is based on the change in road traffic noise. The steps for
this included:
 Calculating the difference in DNL levels between the ‘build’ option and the ‘non build’ option to
determine the number of residential receivers affected by an increase in noise
 Calculating the nuisance caused by change in road traffic noise level at all receivers for each
option
 For each route option where the change in DNL is positive, sum the change in ‘percentage
highly annoyed’ calculated for all receivers. This total for each ‘build’ option is the rating to
account for the percentage of people potentially impacted by an increase in road traffic noise.

4.2.3 Evaluation of preferred route option based on nuisance rating
For each shortlisted corridor option and the ‘non build’ option, the nuisance rating was calculated
for steady state road traffic noise (existing roads) and change in road traffic noise to obtain the
total nuisance rating. This nuisance rating is then divided into a benefit ratio where the ‘no-build’ is
represented by 0 for easy comparison. A negative number indicates higher noise annoyance than
the ‘no build’, while a positive number indicates a lower noise annoyance.

4.3 Operational noise impacts
Operational noise levels provide the road traffic noise once the road is fully operational (known as
the design year). This included:
 Comparison of the predicted noise levels for the design year for each shortlisted corridor option
to identify any exceedances of NCG criteria
 Evaluation of the number of receivers with noise levels above 50bBA day and 45dBA night.
For exceedances of these criteria, potential noise mitigation possibilities were identified. However,
as the concept design was not available, this is an indicative assessment, and the need for and
type of mitigation will change as the project is further developed.

4.4 Traffic modelling
The desktop study used SoundPlan 7.4 modelling software and the Options Assessment
Calculator Excel spreadsheet provided by Roads and Maritime (RONAC) to process the noise
level outputs from the detailed modelling. The Calculation of Road Traffic Noise (CoRTN) road
noise modelling methodology was implemented in the SoundPlan 7.4 software which was used to
predict the potential noise levels of the route options.
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4.4.1 Noise model parameters
The following parameters were assumed in the acoustic noise modelling:
 Ground absorption 75 per cent
 No split heights have been included for heavy vehicles
 Road surface – Dense grade asphalt surface 0dB adjustment
 Vehicle speed of 100 kilometres per hour for the M12 Motorway, all other local speeds have
been matched with aerial and street imagery
 All types of receivers have been provided by Aurecon engineers
 Traffic AADT numbers – Provided by Roads and Maritime
 Terrain data, two metre contours – Provided by Aurecon engineers
 Alignment options - Provided by Aurecon engineers
 Traffic splits and heavy vehicle percentages were provided by Aurecon engineers
 No buildings were constructed in the model however, results are façade corrected 2.5dB
according to CoRTN and -1.7dB for ARRB Australian condition correction at one metre from a
façade
 New road criteria of 55 dBA day and 50 dBA night have been assumed at all residential
receivers for the purposes of this report
 Receiver heights are 1.5 metre from the ground.
 The criteria/parameters will be revisited in the planning approval stage as residences may be
assigned new, redeveloped, transition zone or relative increase criteria depending on how the
project will influence noise levels. Investigations into multi story receivers would also be
included in the future design stages.

4.4.2 Traffic numbers
Annual average traffic data and parameters for the proposed 10 year mark (2036) ‘Build’ and ‘No
Build’ options has been attached in Appendix A.

4.5 Secondary considerations
This section details the relevant operational noise criteria that are applicable to the M12 Motorway
project.
This is based on the NSW Road Noise Policy (NSW RNP) (DECCW 2011) and the Roads and
Maritime Noise Criteria Guideline (Roads and Maritime 2015).

4.5.1 Operational road noise criteria
The NSW RNP and the Roads and Maritime Noise Criteria Guideline provide guidance and criteria
for operational impacts associated with road proposals and are the primary assessment guidelines
used in the assessment of traffic noise impacts.
The aim of the policy and guidelines is to provide protection primarily inside and immediately
around permanent residences, schools, hospitals and other sensitive land uses.
The following relevant criteria have been taken from the Roads and Maritime Noise Criteria
Guideline.
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4.5.2 Residential criteria
The relevant criteria for residential type receivers that are present in the study area are shown in
Table 4-1.
Table 4-1 Residential receiver criteria

Road category

Type of proposal/land use

Daytime
noise
criteria

Night-time
noise
criteria

Freeway/arterial/
sub-arterial roads

Existing residences affected by noise from New
freeway/arterial/sub-arterial road corridors

LAeq (15hour)
55 dB (A)
(external)

LAeq (9hour)
50 dB (A)
(external)

Relative increase
Criteria

New road corridor/redevelopment of existing
road/land use development with the potential to
generate additional traffic on existing road.

Existing traffic
LAeq (15hour)
+12 dB
(External)

Existing traffic
LAeq (9hour)
+12 dB
(External)

4.5.3 Non-residential criteria
The relevant criteria for non-residential type receivers are shown in Table 4-2. The existing
sensitive land uses in the table have all been identified in the study area, with the exception of
child care facilities. However, this has been included in the event that any should be identified at a
later stage.
Table 4-2 Non-residential receiver criteria

Existing
sensitive
land use

Daytime noise
criteria

Night-time
noise criteria

(7am-10pm)

(10pm-7am)

School
Classrooms

40
(LAeq 1h Internal)

n/a

In the case of buildings used for education or
health care, noise level criteria for space other
than classrooms and wards may be obtained by
interpolation from the ‘maximum’ levels shown in
Australian Standard 2107:2000 (standards
Australia 2000).

Place of
worship
(churches,
mosques)

40
(LAeq 1h internal)

40
(LAeq 1h internal)

Areas outside the place of worship, such as a
churchyard or cemetery, may also be a place of
worship. Therefore, in determining appropriate
criteria for such external areas. It should be
established what is in these areas that may be
affected by road traffic noise.

Open space
(Active use)
(sports field)

60 (LAeq 15h
External) When in
use

Active recreation is characterised by sporting
activities and activities which generate their own
noise or focus for participants, making them less
sensitive to external noise intrusion.

Open space
(passive use)
(public
parkland)

55 (LAeq 1h
External) When in
use

Passive recreation is characterised by
contemplative activities that generate little noise
and where benefits are compromised by external
noise intrusion, e.g. playing chess, reading.
For areas where there may be a mix of passive
and active recreation, e.g. school playgrounds,
the more stringent criteria apply. Open space may
also be used as a buffer zone for more sensitive
land uses.
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Existing
sensitive
land use

Daytime noise
criteria

Night-time
noise criteria

Additional considerations

(7am-10pm)

(10pm-7am)

Isolated
residences in
commercial
or industrial
zones

-

-

For isolated residences in industrial or commercial
zones, the external ambient noise levels can be
higher than those in residential areas. Internal
noise levels in such residences are likely to be
more appropriate in assessing any road traffic
noise impacts, and the proponent should
determine suitable internal noise level retargets,
taking guidance from Australian Standard
2107:2000 (Standards Australia 2000).

Child care
facilities

Sleeping rooms
LAeq,(1hour) 35
(Internal)
Indoor play areas
LAeq,(1hour) 40
(internal)
Outdoor play
areas
LAeq,(1hour)
55(external)

-

Multipurpose spaces, e.g. Shared indoor
play/sleeping rooms should meet the lower of the
respective criteria.
Measurements for sleeping rooms should be
taken during designated sleeping times for the
facility, or if there are not known, during the
highest hourly traffic noise level during the
opening hours of the facility.

In Error! Reference source not found. above, the ‘existing’ traffic noise level refers to the level
from all road categories which would occur for the relevant ‘no build’ option. Where the existing
LAeq, (period) road traffic noise level is found to be less than 30 dB(A), it is deemed to be 30 dB(A).
A relative increase of 12 dB represents slightly more than an approximate doubling of perceived
loudness (AS2659.1–1988) and is likely to trigger community reaction, particularly in environments
where there is a low existing level of traffic noise (e.g. rural areas with only local existing roads).
The relative increase criteria are primarily intended to protect existing quiet areas from excessive
changes in amenity due to noise from a road project.
Note: Relative increase criteria is important to protect existing quiet areas exposed to changes in
traffic, however is beyond the scope of this initial study as it relies on the existing noise levels of
the areas under investigation. To assess noise impact based on the RIC noise logging/monitoring
will be required at a later stage of the design (beyond the scope of this desktop analysis).

4.5.4 Sleep Disturbance
The Environmental Noise Management Manual identifies that a maximum noise level assessment
may be used to help prioritise and rank mitigation strategies. However, it should not be applied as
a decisive criteria in itself. This has not been undertaken as part of this assessment.
It is recommended to undergo a maximum noise assessment in the future design stages.
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5 Assessment of shortlisted route options
5.1 Nuisance rating results
Using the SoundPLAN outputs, the following data was processed using the Roads and Maritime
provided calculator RONAC. The Nuisance rating for each option has been calculated. All
SoundPLAN output data has been presented in Appendix B.
Zones A, B, and C have been used to compare sections of the corridor in line with the analysis
processes in the other environmental reports. Within each zone there are multiple options. These
options have been presented in the tables below.

5.1.1 Zone A comparison
The noise nuisance rating benefit ratios for the corridor options in this zone are negative. This is
consistent for the construction of a new motorway in a rural environment.
For corridor option A1 the noise nuisance rating benefit ratio is between -3.42 and -3.55,
depending on which option in zone B corridor option A1 connects to.
For corridor option A3, the noise nuisance rating benefit ratio is between -3.47 and -3.50,
depending on which option in zone B corridor option A3 connects to.

5.1.2 Zone B comparison
The noise nuisance rating benefit ratios for the corridor options in this zone are negative. This is
consistent for the construction of a new motorway in a rural environment.
For corridor option B2 the noise nuisance rating benefit ratio is between -0.96 and -1.31,
depending on which options in the other zones corridor option B2 connects to.
For corridor option B5, the noise nuisance rating benefit ratio is between -0.41 and -0.60,
depending on which options in the other zones corridor option B5 connects to.

5.1.3 Zone C comparison
The noise nuisance rating benefit ratios for the corridor options in this zone are negative. This is
consistent for the construction of a new motorway in a rural environment.
For corridor option C3 the noise nuisance rating benefit ratio is between -2.12 and -2.13,
depending on which option in zone B corridor option C3 connects to.
For corridor option C4, the noise nuisance rating benefit ratio is between -1.34 and -1.56,
depending on which option in zone B corridor option C4 connects to.

5.1.4 Route comparison
As the zone only comparison takes into account only the alignment options in the one zone it does
not consider the impact from the overall alignment. As such, this section provides a full
assessment of the route options (as described in chapter 3). This is considered to provide a more
comprehensive assessment of the potential noise impacts of the project.
The following comparison is taking into account the full alignment as a whole and comparing this
against the no-build option.
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Table 5-1: RONAC results - Nuisance rating

Parameter
Benefit ratio based on ∑
Nuisance Rating

Build
Aqua

Blue

Green

Orange

Pink

Purple

White

Yellow

-3.17

-3.07

-3.10

-2.98

-3.24

-3.12

-3.11

-3.05

5.2 Operational noise assessment
Using the SoundPLAN outputs the following data was processed using the Roads and Maritime
provided calculator RONAC. The operational noise for each option has been calculated. All
SoundPLAN output data has been presented in Appendix B.
Table 5-2 RONAC results – Operational noise assessment

Parameter

Build (total number of receivers)
Aqua

No. of receivers above
NCG criteria
No. of receivers with
>2dBA increase
No. of receivers ≥
cumulative limit
No. of receivers that
qualifies for mitigation
No. of receivers requiring
architectural treatment
package 1 (<10dB
exceedance)
No. of receivers requiring
architectural treatment
package 2 (≥10dB
exceedance)
Number of receivers
exceeding the WHO
50dBA day and 45dBA
night criteria

Blue

Green

Orange

Pink

Purple

White

Yellow

1572

1572

1552

1556

1566

1571

1555

1557

1303

1276

1274

1268

1316

1301

1315

1309

1312

1306

1302

1298

1327

1325

1325

1319

1444

1425

1425

1420

1461

1450

1457

1446

939

924

927

926

943

939

946

938

505

501

498

494

243

511

511

508

1693

1696

1695

1697

1693

1693

1692

1694
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5.2.1 Non-residential receivers
School receivers
There are three school receivers within the study area. Based on the soundPLAN results, the nobuild and all build options at all school receivers are predicted to exceed the RNP noise level
criteria of 55dBA.
Table 5-3 School receivers

Parameter
Number of
schools
exceeding 55dBA

NoBuild
3

Build
Aqua

Blue

Green

Orange Pink

Purple

White

Yellow

3

3

3

3

3

3

3

3

Commercial/Industrial receivers
Based on the soundPLAN results, the No-Build and all build options have been compared based
on general non criteria noise levels 55dBA and 75dBA.
This provides a guide to investigate the noise levels experienced by the commercial/industrial
receivers.
Table 5-4 Commercial / industrial receivers
Parameter
NoBuild
Aqua
Blue

Build
Green

Orange

Pink

Purple

White

Yellow

148

148

Total number of
receivers

148

148

148

148

148

148

148

Commercial/industrial
above 55dBA

119

142

143

145

146

142

143

146

146

Commercial/industrial
above 75dBA

0

4

4

4

2

4

4

5

2

5.3 Noise management measures
Potential noise mitigation options available that could be implemented consist of:
 Quieter pavement surfaces
 Noise mounds
 Noise walls
 At property treatments.
These are listed in order of preference as stated in the NSW RNP.
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6 Conclusion and future steps
The assessment of all shortlisted route options has been undertaken in accordance with the Roads
and Maritime Preparing a Route Options Noise Assessment Report procedure. The above results
show that the route options with the lower noise nuisance rating benefit ratio are the modified aqua
and modified orange options. The options with the greatest noise nuisance rating are the modified
purple, white and yellow options.
Using the same procedure, the options in the specified zones (A, B, and C) were assessed based
on annoyance rating.
Based on the results for zone A only, the least predicted impact on receivers is option A1.
Based on the results for zone B only, the least predicted impact on receivers is option B5.
Based on the results for zone C only, the least predicted impact on receivers is option C4.
Roads and Maritime will continue to carry out investigations to identify environmental constraints
and potential impacts during the future stages of the M12 Motorway project.
Roads and Maritime will carry out a noise and vibration impact assessment as part of the
preparation of the EIS. The assessment will include:
 Background noise monitoring and concurrent traffic counts
 Identification of sensitive receivers near the project who may be affected by noise and vibration
impacts during construction and operation
 Selection of relevant operational noise criteria in accordance with the NSW’s Road Noise Policy
(EPA, 2011) and with reference to Roads and Maritime’s Noise Criteria Guideline (Roads and
Maritime, 2015) and Environmental Noise Management Manual (RTA, 2001)
 Construction noise and vibration assessment to assess noise levels and vibration limits in
accordance with the NSW Interim Construction Noise Guideline (DECC, 2009), including an
assessment of the proposed extended construction working hours
 Operational noise assessment to assess the operational noise levels in accordance with the
Road Noise Policy (EPA, 2011).
Appropriate safeguards and management measures to minimise project noise and vibration
impacts during construction and operation as per the NSW Interim Construction Noise Guideline
and Noise Mitigation Guideline (Roads and Maritime, 2015).
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