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Figure 1. Project Area - Page 1 Source: The Northern Road Upgrade – Mersey Road, Bringelly to Glenmore 
Parkway, Glenmore Park Final Environmental Impact Statement

Intersection at Adams Road 
and The Northern Road
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Figure 2. Project Area - Page 2 Source: The Northern Road Upgrade – Mersey Road, Bringelly to Glenmore 
Parkway, Glenmore Park Final Environmental Impact Statement

Grover Crescent closed at 
southern end
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01 Chapter 1
Introduction 

1.1 Background 

The Northern Road upgrade, is part of the Western 
Sydney Infrastructure Plan (WSIP), a $4.1 billion road 
investment program jointly funded by the Australian 
and NSW governments. Roads and Maritime 
Services (Roads and Maritime) is currently delivering 
the design and construction of the project. 

The Northern Road is approximately 51 kilometres 
long and is a key north-south arterial link 
connecting the North West and South West Growth 
Areas, and the Western Sydney International Airport. 
The upgrade includes a 35 kilometre section of The 
Northern Road between The Old Northern Road, 
Narellan and Jamison Road, South Penrith. The 
upgrade is being delivered in sections through a 
staged approach. These stages include:

 - Stage 4 - From Eaton Road, Luddenham to 
Mersey Road, Bringelly,

 - Stage 6 - Between Eaton Road and Littlefields 
Road

 - Stage 5 - Between Littlefields Road and Glenmore 
Parkway,

1.2 Project description

The combined Stages 4, 5 and 6 of The Northern 
Road upgrade forms a 16km section between 
Mersey Road, Bringelly and Glenmore Parkway, 
Glenmore Park (the project). The key features of the 
project are listed below and depicted in Figure 1 and 
Figure 2.

 - The road widened to six-lanes between Mersey 
Road, Bringelly and Bradley Street, Glenmore Park, 
which includes two general traffic lanes and a 
kerbside bus lane at intersections

 - The road widened to eight-lanes between Bradley 
Street, Glenmore Park and just south of Glenmore 
Parkway, Glenmore Park, which includes three 
general traffic lanes and a kerbside bus lane in 
each direction separated by a central median

 - Approximately eight kilometres of new road 
between Mersey Road and just south of the 
existing Elizabeth Drive to realign the section of 
The Northern Road that currently runs through 
the Western Sydney International Airport site

 - Approximately eight kilometres of upgraded and 
widened road between the existing Elizabeth 
Drive and just south of Glenmore Parkway

 - Access to the Luddenham town centre from 
north of the realigned road and the existing The 
Northern Road

 - New traffic light intersections and new traffic 
lights at existing intersections

 - Local road changes and upgrades to current 
access arrangements for businesses and private 
properties

 - A new shared path for pedestrians and cyclists on 
the western side of the road.

1.3 Purpose of this report 

This urban design and landscape plan (UDLP) for 
Stages 4, 6 and 5 of The Northern Road upgrade 
has been prepared by Spackman Mossop Michaels 
(SMM) on behalf of Jacobs for Roads and Maritime. 

The purpose of this report is to:

 - Satisfy the relevant urban design and visual 
amenity Conditions of Approval (refer to Section 
1.4) for the project 

 - Summarise design information prepared by three 
separate detailed design teams to outline how 
the urban design objectives developed for project 
approval were integrated into the detailed design

 - Facilitate stakeholder and community 
consultation  

1.4 Methodology 

The preparation of the UDLP has involved 
integrating and compiling the existing project 
information prepared to date. This includes the 
information prepared by the different parties 
involved in the planning, design and documentation 
stages of the project, to arrive at one consolidated 
document. These documents are listed in Section 
1.5 below.  
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01 1.5 Referenced documents

The Urban Design and Landscape Plan content of 
this report has been sourced from the following 
Roads and Maritime documents developed for 
Stages 4, 5 and 6 of the Northern Road upgrade: 

 - Urban Design and Visual Impact Assessment 
Technical Paper, The Northern Road Upgrade, 
Mersey Road to Glenmore Parkway, March 2017 
(EIS)

 - Draft Urban Design and Landscape Plan, The 
Northern Road Upgrade, Stage 4 Mersey Road to 
Eaton Road Detailed Design, January 2017

 - The Northern Road Stage 5, Urban Design Report 
- 100% Detailed Design, January 2019

 - The Northern Road Upgrade Stage 6, Between 
Eaton Road and Littlefields Road Urban Design 
and Landscape, IFC Report. KI Studios, 2019

 - The Northern Road Stage 4 100% Landscape 
Drawings, 2018

 - The Northern Road Stage 6 100% Landscape 
Drawings, 2018

 - The Northern Road Stage 4, Consistency 
Assessment, June 2018

 - The Northern Road Stage 4, Consistency 
Assessment, September 2018

 - The Northern Road Stage 6 Modification 
Assessment, September 2018

Table 1. State Minister’s Conditions of Approval (30 May 2018)

Condition Comment 

General

A1 The CSSI must be carried out in accordance with the terms of this 
approval and generally in accordance with the description of the 
CSSI in the EIS as amended by the SPIR.

Following project approval in May 
2018, the project description was 
changed as a result of the removal of 
the twin bridges at Adams Road and 
replacement with an intersection. 
This change was approved on 11 
June 2019. 

B19 A Vegetation Management Plan must be prepared in consultation 
with DoI Water (NRAR) prior to construction commencing, 
including details on:
 - The riparian corridor widths along the watercourses in 

proximity to the project (so that these areas can be avoided 
where possible)

 - Riparian areas potentially temporarily or permanently 
impacted by the project

 - The rehabilitation of riparian areas temporarily impacted
 - Riparian offsets as required in accordance with DPI 

guidelines for the riparian areas permanently impacted.

Included in this UDLP. Refer 
to Appendix C - Vegetation 
Management Plan - Table 1.1

The Vegetation Management Plan must include a scaled map 
which identifies:
 - The riparian corridor widths in proximity to the project so 

that these areas can be avoided where possible
 - Riparian areas potentially temporarily or permanently 

impacted by the project
 - Rehabilitation and/or riparian offset areas as required. 

Where the project encroaches on the outer riparian corridor 
(outer 50% of the vegetated riparian zone) the activity will 
be offset by connecting an equivalent area to the riparian 
corridor to ensure the average width of the vegetated 
riparian zone can be achieved over the length of the 
watercourse.

Included in this UDLP. Refer 
to Appendix C - Vegetation 
Management Plan - Table 1.1

The report has also been undertaken with 
consideration to the relevant Roads and Maritime 
standards and guidelines, as follows:

 - Beyond the Pavement, 2013
 - South West Growth Centre Road Network 

Strategy, 2011
 - South Western Sydney Urban Design Strategy, 

2015
 - Landscape Design Guidelines, 2018

1.6 Conditions of Approval

1.6.1 Minister’s Conditions of Approval

In 2017, an Environmental Impact Statement 
(EIS) was developed for Stages 4, 5 and 6. It was 
publicly exhibited and community and stakeholder 
submissions were addressed by Roads and Maritime 
in the Submissions and Preferred Infrastructure 
Report (SPIR). In May 2018, the Minister for Planning 
approved the TNR upgrade under Section 5.19 of the 
Environmental Planning and Assessment Act 1979 
(EP&A Act), and issued the Minister’s Conditions of 
Approval (MCoA). The MCoA relevant to urban design 
and landscape are outlined in Table 1.
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01 Condition Comment 

Urban Design and Visual Amenity

E62 An Urban Design and Landscape Plan must be prepared based 
on the detailed design, and in accordance with the commitments 
made in the documents listed in Condition A1.

The development of this combined 
Urban Design and Landscape Plan 
meets this condition.

E63 The Urban Design and Landscape Plan must incorporate 
monitoring and maintenance procedures for the built elements, 
rehabilitated and replacement vegetation and landscaping 
(including visual screening and weed control) and performance 
indicators, responsibilities, timing and duration and contingencies 
where rehabilitation of vegetation and landscaping measures fail.

Included in this UDLP. Refer to 
Section 5.4

E64 The Urban Design and Landscape Plan must be finalised following 
consultation with the relevant Councils and the community. The 
Urban Design and Landscape Plan shall incorporate evidence 
of consultation on the proposed urban design and landscape 
measures and the monitoring and maintenance procedures.

This Draft UDLP will be displayed 
for community and stakeholder 
consultation in August 2019, and 
relevant feedback incorporated into 
the final plan. 

E65 The Urban Design and Landscape Plan must be made publicly 
available and submitted to the Secretary for information prior to 
the commencement of works for which the Urban Design and 
Landscape Plan requires community consultation under the Plan, 
or within another timeframe agreed by the Secretary.

This UDLP will be made publicly 
available on the Roads and Maritime 
website and submitted to the 
Secretary for information prior to the 
commencement of works.
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02 Chapter 2
Contextual 
Analysis  

2.1 Introduction 

The contextual analysis within this section has been 
extracted from the Urban Design and Visual Impact 
Assessment Technical Paper, The Northern Road 
Upgrade, Mersey Road to Glenmore Parkway for the 
EIS in 2017. 

2.2 Location

The study area is an approximately 16 kilometre 
section of The Northern Road between Mersey Road, 
Bringelly and Glenmore Parkway, Glenmore Park 
(refer to Figure 3 and Figure 4). 

2.2.1 Metropolitan context

The Northern Road is an important arterial link 
between Camden and Windsor. It is an historic 
route that dates back to the early settlement of the 
Hawkesbury and Macarthur areas. It runs north-
south through the South West Growth Area (SWGA). 
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Together with the North West Growth Area (NWGA) 
the SWGA is earmarked to accommodate the 
majority of Sydney’s residential growth over the next 
25 years. 

Major urban growth will also occur between the 
two priority growth areas. The Western Sydney 
International Airport will be a major catalyst for 
growth. Located between Elizabeth Drive and 
Badgerys Creek, the airport will be the anchor in 
a major corridor of existing and new employment 
lands stretching from Bringelly to Minchinbury. The 
Western Sydney Growth Area (WSGA) will consist 
of new employment lands that wrap around the 
Western Sydney International Airport and stretch 
north and east to join up with employment lands in 
the Western Sydney Employment Area (WSEA). The 
Northern Road in the southern part of the study area 
closely follows the western boundary of the WSGA - 
refer Figure 3 and Figure 4. 

Figure 3. Metropolitan context of The Northern Road and the study area
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02 2.2.2 Local context

Located around the periphery of the Western Sydney 
International Airport, and connecting to Penrith, 
the study area will be an important gateway to the 
airport, and to employment and residential lands 
within the WSGA and the SWGA respectively. 

The Northern Road is also an important urban 
arterial road skirting the west of the Sydney 
metropolitan area. It will function as the main north-
south connecting route between Camden and 
Campbelltown, and Penrith and Windsor.

Much of the study area is currently situated within 
a rural setting. Planning for the Western Sydney 
International Airport, the WSGA and SWGA is 
underway and will result in substantial changes to 
the area. As a result, the southern extents of the 
study area will be progressively transformed from 
rural lands to employment, infrastructure and other 
urban uses including town centres and residential 
areas. 

2.2.3 Places of interest

Particular features and places of interest that 
provide destinations for the local community in the 
area surrounding the proposed upgrade include 
(Figure 4):

(source: The Northern Road Project Map; https://www.rms.nsw.gov.au/projects/
sydney-west/the-northern-road/index.html

Figure 4. Local context of the study area
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Places of Interest

1. Penrith Golf & Recreation Club 

2. Penrith Anglican College

3. Orchard Hills Water Filtration 
Plant

4. Surveyors Creek Nature Reserve

5. Defence Establishment Orchard 
Hills (DEOH)

6. Orchard Hills Golf Club

7. Mulgoa Nature Reserve

8. Eireka Farm Equipment

9. Stones Kart Sport Shop

10. Complete Roofing

11. Mulgoa village

12. Water NSW supply pipelines

13. The Honey Shed

14. Luddenham Pet Meat and Pet 
Supplies

15. Luddenham Showground

16. Luddenham town centre
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Figure 5. Places of interest surrounding the study area
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02 2.3 Planning context 

2.3.1 A Plan For Growing Sydney

The Sydney Metropolitan Strategy A Plan for 
Growing Sydney (the Plan) sets the metropolitan 
planning context. It provides the framework for 
Sydney’s future over the next 20 years, directing 
growth and land use planning decisions. 

It outlines a vision for Sydney to be a strong global 
city and a great place to live, with a competitive 
economy, world-class services, transport and 
housing choice within communities that are strong, 
healthy and well connected. 

The Plan identifies western Sydney as the ‘key to 
Sydney’s success’. Given the projected growth over 
the next 20 years, western Sydney will likely be the 
driver of future productivity in Sydney and NSW.

Particular opportunities for western Sydney 
identified by the Plan include (refer Figure 6):

 - Investment in transport infrastructure, such as 
the South West Rail Link, a possible extension to 
the South West Rail Link from Badgerys Creek 
to the western rail line, the Western Sydney Rail 
Upgrade Program and the Outer Sydney Orbital

 - Rezoning of land in the SWGA to maintain a steady 
supply of greenfield sites for urban residential 
development

 - Development of the WSGA as the single 
largest new employment space in the Sydney 
Metropolitan Area, supporting manufacturing 
and industrial activity, particularly the freight and 
logistics sectors

 - Development of Western Sydney International 
Airport at Badgerys Creek and associated 
investment in road and rail related infrastructure 
as a major stimulus to the western Sydney 
economy and broadening employment 
opportunities with up to 60,000 jobs in the long 
term

 - Creation of a transport gateway focused on the 
Western Sydney International Airport at Badgerys 
Creek

 - Improving transport connections between 
centres including upgrades to The Northern Road, 
Elizabeth Drive and Bringelly Road. 

The upgrade of The Northern Road is therefore a 
direct result of strategic planning as outlined in the 
Plan. 

Metropolitan Rural Area

The Metropolitan Rural Area (MRA) is that part of 
the Sydney Metropolitan Area generally located 
outside established urban areas - refer Figure 6. 
The MRA provides a rural and bushland backdrop 
to the metropolitan urban area and holds important 
environmental, economic and social assets. 

Managing the MRA is a key objective of A Plan for 
Growing Sydney, and a critical part of managing 
Sydney’s natural environment and biodiversity as 
well as of securing local food production (Direction 
4.1). This will involve balancing local growth 
needs with environmental protection, resource 
management, agriculture, tourism and culture, 
research activity, military uses and community 
safety.

Much of the study area is located within or along the 
edges of the MRA. The intention for these lands to 
remain rural is of relevance as it will influence the 
future landscape character of the study area. 

2.3.2 Sydney Green Grid 

The Sydney Green Grid is a framework for the 
creation of an interconnected network of open 
spaces, parks, bushland and waterways, embedded 
in A Plan for Growing Sydney. It aims to connect 
open space, local centres, workplaces, community 
destinations, leisure facilities and residential 
areas through an active transport network of 
greenspace corridors and enhanced tree canopies, 
with walkways and cycle ways across the Sydney 
metropolitan area, to create green connections. 

The ‘Green Grid’ has been identified by the 
Department of Planning and Environment as a 
key part of planning and building Sydney for the 
future. It will provide Sydney’s green infrastructure 
and will be an essential component of the city for 
maintaining and improving both ecological and 
human health. 
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(source: Structure plan for the metropolis of three cities, www.greater.sydney/metropolis-of-
three-cities/vision-of-metropolis-of-three-cities/structure-plan-metropolis-of-three 

Figure 6.  The study area in the context of major urban growth areas and the Metropolitan Rural Area
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02 2.3.3 Local planning instruments

The study area spans the Penrith and Liverpool 
LGAs. Land use and development in and adjoining 
the study area is controlled by the Penrith Local 
Environmental Plan (LEP) 2010 and the Liverpool 
LEP 2008 respectively. 

As can be seen from Figure 7, a number of land uses 
adjoin the study area. They include: 

 - Rural land use zones (RU) adjoining much of 
the southern study area south of the Water NSW 
supply pipelines. They include:

 ° RU1 Primary production areas south of 
Elizabeth Drive and west of The Northern 
Road in Luddenham, Greendale and Bringelly

 ° RU2 Rural landscape areas on both sides of 
the corridor between the Water NSW supply 
pipelines and Elizabeth Drive, as well as in 
Mulgoa opposite the DEOH. It is noted that 
much of the latter has been identified as an 
urban release area

 ° RU4 Rural small holdings at the edges of 
Luddenham town centre and in Bringelly

 ° RU5 Village, in Luddenham town centre

 - Residential zones including 

 ° R1 General residential and R2 Low density 
residential areas set back from the road 
corridor in parts of Glenmore Park, as well as 
in the Luddenham town centre 

 ° R5 Large lot residential living in the 
Luddenham town centre and in Bringelly

 - Two small neighbourhood business zones (B1) in 
Luddenham town centre 

 - Special purpose zones including

 ° SP1: the DEOH and the site of the Western 
Sydney International Airport at Badgerys 
Creek

 ° SP2: the Water NSW supply pipelines

 - Environment protection zones (E) including 

 ° E2 Environmental conservation around the 
perimeter of the DEOH in Orchard Hills and 
Luddenham

 ° E3 Environmental management areas in the 
Mulgoa Creek catchment

 °  E4 Environmental living areas in parts of 
Glenmore Park. 
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Figure 8. Environmentally Significant Lands
as per LLEP maps ESL_003 and 
ESL_004 (Source: legislation. NSW 
LLEP)
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It is noted that within adjoining lands in the 
Liverpool LGA there are several areas adjacent to 
the Site of the Western Sydney International Airport 
that are classified as environmental significant 
lands within the LLEP. - refer Figure 8. As well as 
this, much of the study area and adjoining lands in 
the Penrith LGA have been identified as possessing 
scenic and landscape values - refer Figure 9. 
Particular objectives for this land are provided by 
clause 7.5 of Penrith LEP 2010. They include:

 - To identify and protect areas that have particular 
scenic value either from major roads, identified 
heritage items or other public places, and

 - To ensure development in these areas is located 
and designed to minimise its visual impact.

Translation of scenic and landscape values into 
statutory and planning instruments indicates that 
these values are both significant and widely held. 
The implications for the proposed works, and for the 
development of the concept design are:

 - The landscape of the study area is important and 
has been singled out for its scenic and landscape 
values within the Penrith LGA

 - Statutory identification of scenic and landscape 
values suggests a high level of visual sensitivity to 
change in the landscape

 - Given that these lands are also identified to be 
part of the MRA in A Plan for Growing Sydney, 
conversion of rural lands to residential or urban 
land uses are unlikely in the foreseeable future

 - There is a statutory requirement to protect scenic 
landscape values including the need to

 ° Carefully consider and manage the potential 
impacts of the proposed works on scenic and 
landscape values

 ° Complement or enhance scenic landscape 
values as part of the proposed works.
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Figure 10. Glide path building restriction area clearance for southern (Stage 2) runway 05R (Source: Jacobs)

2.3.4  Western Sydney International Airport

The Western Sydney International (Nancy-Bird 
Walton) Airport at Badgerys Creek is currently under 
construction. Stage 1 received approval in 2016 and 
the airport is scheduled to be opened in 2026. 

There are a number of special operational zones 
and areas that need to be designed to meet specific 
requirements. These areas include - refer Figure 10 
to Figure 12:

 - Obstacle Limitation Surfaces (OLS) for the two 
airport runways

 - Glide path building restriction areas

 - Glide path sensitive areas

 - Public safety zones

 - Aircraft isolation area

 - Compass calibration area

These zones have been considered and integrated 
with the urban design objectives and design.

Figure 11. Glide path building restriction area clearance for the northern (Stage 1) runway 05L(Source: Jacobs)
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02 2.4 Landform and views

The landscape of the study area is typical of the 
Cumberland Plain and defined by its situation along 
a well defined ridge that constitutes the watershed 
between the South Creek and Nepean River 
catchments. 

For the most part of the study area the existing 
alignment of The Northern Road closely follows this 
ridge as it gradually descends in elevation, from a 
high point south of Luddenham towards Glenmore 
Park. 

In terms of the views available to the motorist, there 
are three distinct sections within the study area - 
refer Figure 13. They are:

 - The southern section between Mersey Road and 
the transmission line easement, near 1,972 The 
Northern Road

 - The central section between the transmission line 
easement and the Water NSW supply pipelines

 - The northern section between the Water NSW 
supply pipelines and Glenmore Parkway.

In the southern section there are generally mid 
distance views over rolling paddocks. Due to 
tree cover and topography, there are limited long 
distance views, although there are occasional 
glimpses of the Blue Mountains to the west, 
including from the existing The Northern Road 
alignment.  

The central section is the most open section of 
the study area. The Blue Mountains are an almost 
constant feature in the west. North and south of the 
Luddenham town centre motorists enjoy panoramic 
views from the road corridor, ranging from the Blue 
Mountains in the west to the prominent ridge line 
that defines the Western Sydney Parklands to the 
east. The exception is Luddenham town centre 
where built structures limit views from the road 
corridor.

The northern section of the study area between the 
Water NSW supply pipelines and Glenmore Parkway 
in contrast is much more enclosed. There are only 
occasional brief glimpses of the Blue Mountains. 
Views to the east are contained by a ridge line 
running in close proximity to the road corridor, 
limiting views from the road corridor to short-
distance views into immediately adjoining lands.

2.5 Hydrology and fish habitat

There are a number of creeks and tributaries 
surrounding the study area, all part of the wider 
Hawkesbury-Nepean Catchment - refer Figure 13. 
Within the study area a number of creeks and farm 
dams are found. They are often associated with 
vegetation remnants. 

Farm dams make an important contribution to the 
landscape character and the experience of the 
drive along The Northern Road, including its visual 
values. Creeks have also been identified as regional 
recreational links integral to the realisation of the 
Sydney Green Grid. 

Creeks in the area have been assessed for their 
importance as fish habitat and for fish passage. No 
watercourse crossings have been mapped as Key 
Fish Habitat by Department of Primary Industries 
(DPI) Water (2007). However five waterways crossing 
the study area are considered Type 1 – Key Fish 
Habitats, based on the DPI Policy and Guidelines for 
Fish Habitat Conservation and Management (2013). 
They contain a combination of native aquatic plants 
and/or woody snags. 

There are also intermittently flowing waterways 
identified as Class 2 – Moderate Key Fish Habitat 
due to the presence of limited in stream aquatic 
vegetation. 

The key waterways crossed by the project are - refer 
Figure 13:

 - Badgerys Creek (site 17)

 - An intermittent stream at ‘Site 29a’

 - The large dam at ‘Site 39’, fed by several minor 
1st and 2nd order streams with minimal channel 
definition, only flowing when the upstream dams 
overflow (site 39a and 39b)

 - Cosgrove Creek (site 212)

 - Unnamed tributary of Surveyors Creek

The Nepean River is the downstream receiving 
environment to the project area; however, the 
project itself is located close to the catchment 
divide, just west of the eastern boundary. The 
Nepean River is significant both environmentally and 
economically and provides for a range of domestic 
and irrigation uses. No threatened or protected fish 
species are expected to occur within the study area 
due to the limited water and aquatic habitat present 

For more information refer the Biodiversity 
Assessment Report (Appendix I of the EIS) and the 
Vegetation Management Plan (Appendix C).
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02 Key fish habitat based 
on DPI 2013

Site 17: Badgerys Creek

Site 29a, an intermittent 
stream

Site 39a: large dam at 
‘Site 39’, fed by several 
minor 1st and 2nd order 
streams 

Site 39b: unnamed 
watercourse

Site 212: Cosgrove Creek 

Unnamed tributary of 
Surveyors Creek
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Figure 13. Topography, views, water courses and fish habitat
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02 2.6 Vegetation

2.6.1 Native vegetation cover

The native vegetation of the study area is an 
important feature in defining the landscape of the 
area. Together with the topography it influences the 
character of the landscape, as well as the views and 
vistas. 

Remnant native vegetation is found throughout 
the study area and in adjoining areas. It generally 
occurs in scattered clumps of trees and as individual 
specimen along the edges of the road corridor, or 
in private properties adjoining the road corridor. A 
number of private properties retain larger stands of 
remnant vegetation. Larger stands are also typically 
associated with creeks. 

The analysis of the vegetation cover undertaken 
by the SWSUDS clearly highlights the changing 
character and density of vegetation cover in the 
area surrounding the proposed works. As can be 
seen on Figure 14, the heaviest vegetation cover 
exists around the southern end of the study area, as 
well as in the section north of the Water NSW supply 
pipelines. 

In contrast, areas between Badgerys and Duncans 
Creek retain limited vegetation. The landscape 
around Willowdene Avenue in Luddenham, around 
the Luddenham town centre and along Mulgoa 
Creek is more varied, consisting of a mix of open and 
vegetated areas. 

2.6.2 Native vegetation communities

Native vegetation generally consists of Cumberland 
Plain Woodland. It is highly modified as a result of 
past and current land uses, including agricultural 
uses which have resulted in substantial clearing of 
the original vegetation cover. 

There are a number of ecologically vulnerable 
remnants within the study area - refer Figure 15. 
They include:

 - Cumberland Plain Woodland and Shale Gravel 
Transition Forest - protected under the EPBC Act

 - Cumberland Plain Woodland, listed as an 
Endangered Ecological Community (EEC) 
under Schedule 3 of the Threatened Species 
Conservation Act 1995 (TSC Act) and including the 
following communities:

 ° Forest Red Gum - Rough Barked Apple Grassy 
Woodland on alluvial flats of the Cumberland 
Plain

 ° Grey Box - Forest Red Gum Grassy Woodlands 
on flats of the Cumberland Plain’

 ° Grey Box - Forest Red Gum Grassy Woodlands 
on shale of the southern Cumberland Plain’ 

 - River-Flat Eucalypt Forest on Coastal Floodplains 
of the Sydney Basin Bioregion, listed as an EEC 
under Schedule 3 of the TSC Act.

For more detailed information on the local ecology 
refer to the Biodiversity Assessment Report 
(Appendix I of the EIS). 

2.6.3 Cultural plantings

The area is mainly characterised by its remnants 
of native vegetation which has been cleared 
extensively for rural uses. The predominant use is for 
pasture, creating expansive open areas.

Cultural plantings are typically associated with 
residential gardens and front yards of rural 
dwellings. The area is also used for orchards and 
tree farms including an historic orchard on Gates 
Road (refer section 2.8 Heritage) and a number of 
Christmas tree farms, including near Elizabeth Drive 
and Eaton Road.

Overall, there is little prominent cultural planting. 
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02 2.7 Land use and settlement pattern

The study area is located at the periphery of the 
Sydney metropolitan area and currently remains 
rural. It is characterised by a mix of paddocks and 
open areas interspersed by stands of remnant 
vegetation of varying sizes, as well as rural 
residences and structures associated with rural 
production such as machinery or animal sheds. 

Luddenham is a distinct rural town and the local 
service centre in the study area, featuring basic 
shops and services as well as schools, churches and 
a number of historic buildings. The relatively tight 
clustering of buildings in a small town centre clearly 
distinguishes it from the remainder of the study 
area. It also differs from Bringelly south of the study 
area which does not have a defined urban centre. 

The DEOH, while representing a different land 
use, nevertheless is consistent in character with 
surrounding agricultural land uses, containing a 
similar mix of open and vegetated areas. 

The Orchard Hills Golf Club is unique in character 
and provides a contrast to surrounding areas, 
through its formal arrangement of manicured lawns 
and straight lines of trees lining the fairways. 

Planned changes to land use and development 
patterns

It is noted that development of the Western Sydney 
International Airport at Badgerys Creek, the WSGA 
and the SWGA will result in substantial changes 
to the existing land use and settlement pattern. It 
will progressively transform the character of the 
landscape surrounding the study area from rural to 
urban. The extent of area likely to be transformed by 
employment lands and other urban uses is shown in 
Figure 16. 

Figure 16. Western Sydney Aerotropolis Stage 1 Structure Plan
(source: Department of Planning & Environment)
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02 2.8 Heritage

The Non-Aboriginal Heritage Working Paper for 
the project (Appendix N of the EIS) identified ten 
potential heritage items within the study area - refer 
Figure 17. 

Of these, four were identified as having heritage 
significance, as follows:

 - Orchard Hills Cumberland Plain Woodland (Chaffey 
Brothers Irrigation Scheme Canal) – listed on the 
Commonwealth Heritage List (CHL)

 - Water NSW supply pipelines

 - Miss Lawson’s Guesthouse Site

 - Lawson’s Inn site – listed on the Liverpool Local 
Environmental Plan (LLEP).

A number of Aboriginal heritage sites have also 
been identified within and surrounding the study 
area as outlined in the Aboriginal Cultural Heritage 
Assessment Report (Appendix M of the EIS) - refer 
Figure 18.

For more information refer to the Aboriginal Cultural 
Heritage Assessment Report (Appendix M of the 
EIS) and the Non-Aboriginal Heritage Working Paper 
(Appendix N of the EIS).
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Figure 8-9    |  Potential heritage items located within the study area Page 1 of 3
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Figure 17. Potential heritage items located within the study area

(source: Jacobs)
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Figure 17. Potential heritage items located within the study area
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Figure 8-8   |  Location of identified Aboriginal archaeological sites within the study area
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Figure 18. Location of identified Aboriginal archaeological sites within the study area
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Figure 8-8   |  Location of identified Aboriginal archaeological sites within the study area
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Figure 18. Location of identified Aboriginal archaeological sites within the study area

(source: Jacobs)
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02 2.9 Movement network and public 
transport

2.9.1 Road network

The Northern Road is an important urban arterial 
road. Skirting the west of the Sydney metropolitan 
area it links the Camden and Campbelltown areas 
with Penrith and Windsor. It will become increasingly 
important with progressive development of the 
SWGA and NWPGA, as well as the WSGA and the 
Western Sydney International Airport. 

At the local level The Northern Road provides 
access to rural holdings along its length, as well 
as the Luddenham town centre and the DEOH. It 
is complemented by a series of lower order roads 
that provide access to residential subdivisions and 
rural properties off The Northern Road. They include 
Glenmore Parkway, Wentworth Road, Chain-O-
Ponds Road, Grover Crescent, Kings Hill Road, Gates 
Road, Littlefields Road, Eaton Road, Adams Road 
and Mersey Road - refer Figure 19.

Park Road and Elizabeth Drive are state roads, 
providing links to Wallacia and Kemps Creek 
respectively. 

In addition, there is a network of local roads within 
Luddenham town centre. Willowdene Avenue 
provides access between Luddenham town centre 
and rural properties to the south. 

A number of changes to the road network are 
planned for the area, to support future growth. 
They are indicatively shown in Figure 20. Although 
network and landuse planning is ongoing.

2.9.2 Public transport

Route 789 operates between Penrith and 
Luddenham, predominantly along The Northern 
Road. This is a peak hour only service and only 
operates twice a day on weekdays. No services are 
provided on weekends.

Within the study area there are currently fourteen 
bus stops associated with this route, shown on 
Figure 19.

Future public transport - buses

The SWSUDS identified a number of road corridors 
for the provision of bus priority infrastructure, to 
provide a strategic bus network that is separate 
from the busiest traffic routes, although network and 
landuse planning is ongoing. - refer Figure 20. 

The proposed strategic bus network is generally 
focused on providing internal through connections 
within existing and future employment areas 
including the WSGA. It also provides links to future 
residential growth areas south of Bringelly Road. 

Future public transport - rail

The NSW Government has investigated preserving 
an additional public transport corridor in Sydney’s 
South West to provide a north-south rail connection 
through the SWGA and WSGA including the Western 
Sydney International Airport. However, public 
transport would only partially provide a resilient 
connection to the Western Sydney International 
Airport site and would be used to support existing 
road users and freight tasks.

Even with the provision of increased public transport 
there would still be a growth in traffic demand that 
would need to be accommodated.
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02 BUS STOPS

A. Adams Road:

1. Northbound stop located on 
Adams Road (stop ID: 2745186)

B. North of Elizabeth Drive at The 
Northern Road:

2. Southbound stop (stop ID: 
2745120) 

3. Northbound stop (stop ID: 
2745123)

C. 2,787 The Northern Road: 

4. Southbound stop (stop ID: 
2745119) 

5. Northbound stop located at 2,787 
The Northern Road (stop ID: 
2745124)

D. The Northern Road north of Gates 
Road:

6. Southbound stop located at (stop 
ID: 2745118) 

E. The Northern Road south of Longview 
Road:

7. Southbound stop at (stop ID: 
274818) 

8. Northbound stop (stop ID: 
2745125)

F. The Northern Road south of Chain-O-
Ponds Road:

9. Northbound stop (stop ID: 
2745126) 

10. Southbound stop (stop ID: 274817)

G. Defence Establishment at Orchard 

Figure 19. 2017 bus stop locations
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Figure 20. Proposed future urban areas and road network (Figure 2.43 from Cox 2015, p. 47)
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02 2.10 Landscape character zones

The landform and vegetation, views and vistas, 
settlement pattern and built structures within and 
adjoining the study area combine to define the 
landscape character of the study area. 

Within the study area, a number of different LCZs 
can be defined based on the interplay of existing 
natural and built features. The LCZs are (refer Figure 
21):

1. Bringelly - between Mersey Road and the 
transmission line easement

2. Duncans Creek - the Duncans Creek catchment 
around Willowdene Avenue

3. Luddenham Plateau - between Eaton Road and 
Littlefields Road

4. Cosgrove Creek - the valley surrounding Adams 
Road

5. Mulgoa-Orchard Hills - north of Littlefields Road.

The following provides a detailed description of each 
LCZ.
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Figure 21. Landscape Character Zones surrounding the 
study area
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02 LCZ 1 - Bringelly

The Bringelly LCZ is situated in the upper catchment 
of Badgerys and Duncans Creeks and includes 
much of the land within the Leppington Pastoral 
Company. The landscape is generally broad 
with gently sloping ridges creating an open and 
expansive rural landscape setting, interspersed 
with remnant vegetation, farm dams and buildings. 
Denser vegetation along Badgerys Creek provides a 
frame at the southern end of this LCZ.

Currently the landscape itself is the visually 
most prominent element. Much of the motorist’s 
experience relies on this ‘borrowed’ rural landscape 
outside the road corridor. 

North of the TransGrid easement along the existing 
The Northern Road alignment, the major north-
south ridge crosses the corridor. This high point 
represents the transition from the Bringelly LCZ to 
the Luddenham Plateau. From here, the major ridge 
runs first south-west and then south, approximately 
half way between the existing and proposed 
alignments of The Northern Road. 

Long-distance views within the Bringelly LCZ are 
limited as a result. There are occasional glimpses of 
the Blue Mountains in the west with the majority of 
views extending into the mid distance across open 
pastures.

The existing character of The Northern Road in the 
Bringelly LCZ is consistent with its rural setting. 
It consists of a two lane road (one lane for each 
direction) with a curving horizontal and rolling 
vertical alignment that creates a distinct “country 
road” character. 

It is noted that the character of this LCZ will change 
substantially as the Western Sydney International 
Airport will be developed.

LCZ 2 - Duncans Creek

The Duncans Creek LCZ is located west of the main 
ridge line. It is centred around the Duncans Creek 
catchment and generally includes areas surrounding 
Willowdene Avenue.

The Duncans Creek LCZ is visually diverse. It 
includes a mix of open pastures and extensive 
stands of Cumberland Plain Woodland both around 
dams and along creek lines. Land uses include rural 
residential living, and a combination of small and 
large farms including horse studs. 

Contrasting with the open and more gently sloping 
landscape around The Northern Road’s existing 
alignment and areas further east, the Duncans 
Creek LCZ contains a number of steep and narrow 
valleys that cross Willowdene Avenue and retain 
extensive stands of native vegetation. As a result 
of the complex pattern of steep topography and 
remnant vegetation, the area is visually self-
contained and views are generally limited to short-
distance views. 

Willowdene Avenue is the major public road 
providing access to the Duncans Creek LCZ. It is a 
generally narrow two-lane country road that gently 
curves to follow the natural undulations of the 
landscape without major cut or fill embankments. 

The parts of the Duncans Creek LCZ east of the 
proposed new road alignment are located within 
the site of the Western Sydney International Airport. 
This area will change substantially as the airport is 
developed. 

There are currently no published plans that indicate 
that the part of the LCZ west of the proposed new 
road alignment will change in the foreseeable future. 
The proposed new road alignment is therefore likely 
to form the boundary between two distinct future 
land uses and their respective landscape character. 

Figure 22. Open pastures and remnants with mid-
distance views within LCZ 1

Figure 23. The diverse landscape of the Duncans Creek 
Valley includes pastures and woodland remnants
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02 LCZ 3 - Luddenham Plateau 

The Luddenham Plateau LCZ is characterised by 
its location along a broad ridge from where the 
landscape drops away to the east and west, creating 
the character of a high plateau characterised by 
open sky and expansive views in all directions. This 
landscape setting provides for panoramic views into 
the surrounding landscape, ranging from the Blue 
Mountains in the west to Cecil Hills and the Western 
Sydney Parklands in the east. 

The LCZ has been extensively cleared, and retains 
only scattered remnants. The majority of land is 
used for a variety of agricultural purposes with the 
exception of the Luddenham town centre, located 
towards the southern end of the LCZ. Luddenham 
is a small rural settlement that is distinct from 
surrounding areas by its relatively tight clustering of 
buildings. 

Luddenham town centre is the local centre servicing 
surrounding rural areas. It features community 
services and institutions including a post office, 
churches and schools, the local showground and 
parks, as well as a number of shops including 
cafes, service stations and a supermarket. They are 
surrounded by a small conglomeration of residential 
dwellings on suburban blocks.

Vegetation within the town consists of a mix of 
native vegetation remnants and cultural plantings 
associated with residential properties including 
exotic trees and shrubs and manicured lawns. 

While buildings and trees limit views to a degree, 
there are some expansive views from Luddenham 

town centre towards the east and west, including 
along a number of streets, from properties around 
the perimeter of the town and from parks or across 
vacant lots. 

The Northern Road within the Luddenham Plateau 
LCZ generally follows the ridge line. As a result 
motorists enjoy extensive panoramic and long-
distance views. In particular the Blue Mountains 
provide an almost constant backdrop to the west, 
with the exception of Luddenham town centre 
where views are partially interrupted by buildings 
and vegetation. 

Views create highly memorable moments along 
the route and much of the motorists’ experience 
is defined by the ‘borrowed’ landscape outside 
the road corridor. Long-distance views to the Blue 
Mountains and the Western Sydney Parklands are 
also important because they connect the corridor 
to its larger landscape setting and create a unique 
sense of place.

The character of The Northern Road within the LCZ 
is consistent with the rural setting. It is comprised of 
a two lane road (one lane for each direction) with a 
gently curving horizontal and vertical alignment. 

It is noted that the character of the parts of the 
LCZ east of the proposed new road alignment 
will change substantially as the Western Sydney 
International Airport will be developed. Similarly to 
the Duncans Creek LCZ, there are no current plans 
that indicate major changes to land uses around 
Luddenham town centre and along The Northern 
Road north of Elizabeth Drive. 

Figure 24. Expansive sky, farm dams and the constant 
ribbon of the Blue Mountains iof LCZ3

Figure 25. Western Sydney Parklands, near Luddenham 
Village Café in LCZ 3
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02 LCZ 4 - Cosgrove Creek 

Cosgrove Creek LCZ is located between Eaton 
Road and Elizabeth Drive and includes land along 
Cosgrove Creek and its tributaries. The land in this 
area has been extensively cleared and retains only 
scattered remnants, mostly along Cosgrove Creek 
and its tributaries. The majority of the land is used 
for rural uses including rural residential living and 
small farms. 

As for the Duncans Creek LCZ, the character 
of Cosgrove Creek is unique in comparison to 
the majority of the gently undulating landscape 
surrounding much of the study area. It is 
characterised by a series of small but sharply 
defined and relatively steep valleys that are in sharp 
contrast to the broad landscape of the Luddenham 
Plateau. 

Adams Road is at the heart of the LCZ and follows 
the main valley floor along Cosgrove Creek. It 
provides an important link between the Luddenham 
town centre and the north-eastern parts of 
Luddenham around Luddenham Road. Within the 
Cosgrove Creek LCZ Adams Road is a two-lane 
country road framed by relatively steep hills to the 
south and a series of farm dams stepping down 
along the valley on its northern side. 

Due to the topography, views from within the 
Cosgrove Creek LCZ are generally limited to short- 
to mid-distance views contained by surrounding 
ridge lines. However, the area is exposed to views 
into it from surrounding elevated areas, in particular 
from the higher ridges of the Luddenham Plateau 
such as along The Northern Road and Eaton Road. 

It is noted that Cosgrove Creek is located within the 
WSGA. As a result, the landscape character of this 
zone will likely change substantially over the coming 
decades, as the area is progressively developed for 
employment lands. 

LCZ 5 - Mulgoa - Orchard Hills

The character of the landscape changes at 
Littlefields Road as the main north-south ridge 
narrows and the topography surrounding the road 
corridor becomes more varied, steeper and more 
sharply defined. Land use consists of smaller rural 
holdings, rural residential living as well as the DEOH. 
The Mulgoa-Orchard Hills LCZ retains considerably 
more remnant native vegetation than is the case for 
the LCZs to the south. 

The Mulgoa-Orchard Hills LCZ is characterised by 
being visually largely self-contained, as topography 
and vegetation cover combine to close off the 
panoramic views characteristic of the Luddenham 
Plateau. There are mid-distance views to the 
east framed by the rolling ridges and remnant 
woodlands within the DEOH. The major north-south 
ridge for the most part is located just west of the 
road corridor and is relatively steep, limiting views 
towards the west to areas immediately adjoining the 
road corridor. As the road rises and falls between 
a series of high points, there are occasional brief 
glimpses towards the Blue Mountains. 

The Northern Road is consistent with the rural 
setting. It consists of a two lane road (one lane for 
each direction) with a gently curving horizontal and 
vertical alignment. 

The character of this LCZ is unlikely to change in 
the foreseeable future as there are no known plans 
for land use changes. While residential estates are 
being developed in areas such as Glenmore Park, 
they are located west of the main ridge line and are 
not visible from The Northern Road corridor. 

Figure 26. Steep hillsides of the Cosgrove Creek Valley, 
and series of dams stepping down in LCZ4

Figure 27. The combination of short- and mid-distance 
views from the road corridor typical of LCZ 5



Basis of design 

03



44     Issue: Rev: 05  30 March 2020 The Northern Road upgrade between Mersey Road and Glenmore Parkway 

Urban Design and Landscape Plan

03

BLANK PAGE 



   30 March 2020    Issue: Rev: 05    45The Northern Road upgrade between Mersey Road and Glenmore Parkway 

Urban Design and Landscape Plan

03 Chapter 3
Basis of design  

3.1 Urban design principles and 
objectives 

3.1.1 Urban design (including landscape design 
requirements) and landscape character 
and visual impact assessment objectives

The Roads and Maritime project objectives for the 
urban design extracted from the TNR 4 brief, are as 
follows:

To develop and present an integrated engineering 
and urban design outcome that:

 - Fits sensitively into the built, natural and 
community environments through which they 
pass, is well designed and contributes to the 
character and functioning of the area.

 - Contributes to the accessibility and connectivity 
of people within regions and communities.

 - Contributes to the overall quality of the public 
domain for the community and all road users.

To carry out a succinct landscape character and 
visual impact assessment, the results of which 
are iteratively fed into the concept development 
process.

To develop concept urban design drawings for the 
project (including but not limited to input on the 
concept drawings for bridges, walls, other structures 
and landscaping).

3.1.2 EIS project urban design objectives

The EIS objectives for the project, that have been 
developed based on the Roads and Maritime project 
objectives, extracted from the Urban Design and 
Visual Impact Assessment Technical Paper, The 
Northern Road Upgrade, Mersey Road to Glenmore 
Parkway, March 2017 (EIS) are as follows:

 - Protect and enhance existing views, character 
and cultural values of the corridor

 - Provide a flowing road alignment that is 
responsive to, and integrated with the natural and 
built landscape

 - Facilitate the provision of good urban design 
outcomes for areas adjoining the road

 - Develop a simple and unified palette of elements 
and details that are attractive and easily 

maintained.

The concept design and environmental impact 
statement (EIS) supports the project objectives 
listed above by:

 - Designing the project works to meet the 
environmental requirements and limit adverse 
impacts to the natural environment while 
maximising the environmental benefits

 - Satisfying the technical and procedural 
requirements of Roads and Maritime with respect 
to the design of the project works

 - Optimising the concept design to ensure that 
the project can be practically and efficiently 
constructed and maintained while meeting all 
other project objectives

 - Applying appropriate urban design, landscape 
and visual principles in the concept design of the 
project elements

 - Designing all connections, modifications and 
improvements necessary to link the project works 
to the existing road system

 - Planning temporary arrangements that minimise 
disruption to local and through traffic and that 
maintain access to adjacent properties during 
construction

 - Developing, implementing and maintaining 
effective management systems for quality, 
work health and safety, environmental, project 
reporting, risk management, value management 
and value engineering, constructability 
assessment, safety audits and community 
participation.

The overall project goal is to achieve an optimal 
result for each of the above objectives, both in 
isolation and when considered together.
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03 3.1.3 Confirmation of urban design objectives and principles

The urban design objectives and principles previously determined for the EIS have been reviewed in order to 
determine their appropriateness to the detailed design as well as appropriateness to the landscape context 
analysis. These are provided below.

No. Objectives Urban Design Strategy 

01 Protect and 
enhance existing 
views, character 
and cultural values 
of the corridor.

 - The project aims to provide an interesting driver experience by drawing on 
existing views to create contrast between open and enclosed sections of 
the route

 - The project maintains, reinforce and integrates the diversity of landscape 
types and characters including woodlands, open pastures and small rural 
holdings

 - Planting is used for screening or to allow for views where appropriate to 
provide scenic long-distance views contrasted by immersion in a woodland 
setting

 - Indigenous vegetation communities are used in the design to maximise 
integration with the existing landscape setting, restore ecological values 
and assist in biodiversity protection and recovery

 - Heritage and cultural values area recognised and highlighted through 
planting where appropriate 

 - The design provides for views of heritage items where possible 

02 Provide a flowing 
road alignment 
that is responsive 
to, and integrated 
with the natural 
and built 
landscape.

 - The main alignment largely reflects the EIS alignment with improvements 
made in the vertical and horizontal alignments

 - A narrower median and verge (eastern side) has reduced the overall corridor 
footprint

 - Batters are designed to integrate with local topography as much as possible 
and are vegetated to blend in with the existing landscape 

 - Twin bridges being removed from the Adams Road and replaced with an at-
grade intersection fits more sensitively into the existing landscape

 - The landscape strategy is consistent with the existing vegetation 
communities adjoining the road corridor

 - The replacement of some kerbs with grass swales provides a more naturally 
integrated design outcome for the alignment from the initial proposal in the 
EIS 

03 Facilitate the 
provision of good 
urban design 
outcomes for areas 
adjoining the road.

 - The design of the alignment and elements has been kept as simple and 
respectful of the existing environment as possible

 - The road corridor will be revegetated through a combination of techniques 
to ensure consistency with landscape character and vegetation 
communities

 - The species will comprise primarily those identified in the EIS as being 
endemic to the study area and/ or bioregion

 - Significant views have been maintained and balanced with areas of 
enclosure to provide an interesting and varied journey 

 - The town of Luddenham will benefit from the new bypass and associated 
traffic reduction 

 - The design has integrated the need for bus stops

 - Lighting and signage are minimised to reduce visual clutter and intrusion 
into airspace and the rural landscape 

 - Provision has been made for a shared path to enhance active transport and 
connectivity

 - The design has integrated Crime Prevention Through Environmental Design 
(CPTED) principles to maximise safety and security 

04 Develop a simple 
and unified palette 
of elements and 
details that are 
attractive and 
easily maintained.

 - Major roadside elements will be consistent with other stages of the 
Northern Road to form a continuous language 

 - Urban design elements have been designed to a high standard of finish

 - Elements have been designed to integrate with their setting as well as with 
each other

 - Removal of street lighting mid-block from the EIS results in a more 
consistent approach to this objective
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Changes from SPIR 
design   

The project as described in the SPIR and Final 
EIS has undergone minor changes since project 
approval. These changes were discussed in detail in 
the following reports:

 - The Northern Road Stage 4, Consistency 
Assessment, June 2018

 - The Northern Road Stage 4, Consistency 
Assessment, September 2018

 - The Northern Road Stage 5 - Concrete batch 
plant, Consistency Assessment, May 2019

 - The Northern Road Stage 6 Modification 
Assessment, September 2018

The major design changes are summarised below 
for each of the three stages. More detail can be 
obtained from the above reports as well as the 
detailed urban design reports prepared for stages 5 
and 6:

 - The Northern Road Stage 5, Urban Design Report 
- 100% Detailed Design, January 2019

 - The Northern Road Upgrade Stage 6, Between 
Eaton Road and Littlefields Road Urban Design 
and Landscape, IFC Report. KI Studios, 2019

Stage 4 - Between Mersey Road, Bringelly and 
Eaton Road, Luddenham

 - Removal of shared path lighting along the western 
side of The Northern Road between Mersey Road, 
Bringelly, and Eaton Road, Luddenham

 - Reduction in median width between intersections 
from 15.5 metres to 10.6 metres

 - Steepening of batters from 4:1 to 3:1 at various 
locations 

 - Removal of 5.0 metre footway and replacement 
with 1.0 metre verge on eastern side of The 
Northern Road between Mersey Road, Bringelly, 
and Eaton Road, Luddenham, except at signalised 
intersections where a footpath would be provided.  

 - Refinements to the design of cuts and fills   

 - Provision of cantilevered sign structures at three 
locations for northbound traffic  

 - Removal of on-road cyclist pavement marking 
and signposting at signalised intersections 

 - Refinements to the vertical and horizontal 
alignment of the road at various locations 

 - Utility adjustments 

 - Property adjustments

 - Refinements to drainage and water quality 
infrastructure at various locations

 - There are three additional construction and 
operational footprint areas. Two of these areas are 
associated with further acquisition of two sheds 
and the other area is associated with the Vicar 
Park Lane cul-de-sac. 

Stage 5 - Between Littlefields Road, Luddenham 
and Glenmore Parkway, Glenmore Park

 - Reduced cross-sectional area between 
intersections while maintaining provisions for an 
ultimate eight lane configuration in the future as 
demand requires 

 - Removal of 5.0m footway along the eastern edge 
of the mainline

 - Refinements to batters in isolated areas to avoid 
constraints 

 - Raising of main alignment at Grover Crescent 
approximately 2.6m to avoid impacting existing 
water main

 - Raising of alignment along a portion of Vineyard 
Road by up to 0.4m to maximise cover over an 
existing water main 

 - Other minor refinements to the vertical and 
horizontal alignment of the road at various 
locations 

 - Refinements to drainage including reduction in 
the length of transverse drainage and deletion of 
kerb, drainage pits and longitudinal pipes kerbside 
and replacement with a swale

 - Refinements to water quality infrastructure at 
various locations 

 - Modifying shoulder width to taper with the road 
alignment at signalised intersections

 - Removal of mid-block street lighting 

 - Removal of shared path lighting 

 - Two additional permanent stormwater detention 
basins within the approved operational project 
boundary on the south side of Kings Hill Road 
adjacent to the proposed intersection with 
Vineyard Road, designed to manage local 
hydrology 

 - Increased construction boundary associated with: 

 ° Amendment to a previously proposed 
construction compound off Kings Hill Road 
based on consultation to suit owner’s 
operational requirements; and

 ° An additional permanent stormwater 
detention basin off Littlefields Road to 
manage local hydrology

 - Increased operational boundary and therefore 
further property acquisition associated with: 

 ° An additional permanent stormwater 
detention basin off Littlefields Road to 
manage local hydrology; and 

 ° Others based on consultation to suit owner’s 
operational requirements

 - Various changes to private accesses.
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04 Stage 6 - Between Eaton Road, Luddenham and 
Littlefields Road, Luddenham

 - Twin bridges over Adams Road replaced with 
an at-grade signalised intersection. Bridge 
abutments removed. Resulting vertical alignment 
changes extend approximately 400 metres north 
and south of the intersection 

 - Adams Road regraded to tie-in with revised The 
Northern Road, involving up to 8 metres of fill. Left 
and right turn lanes added on Adams Road and 
The Northern Road at this intersection

 - Reduced median width and cross-sectional 
area between intersections, while maintaining 
provisions for an ultimate eight lane configuration 
in the future as demand requires

 - Replace kerb and gutter with grass swale, except 
at footpath locations near Adams Road and 
Elizabeth Drive intersections 

 - Removal of 5.0 metre verge and replacement 
with 1.0 metre verge along the eastern side of The 
Northern Road 

 - Other minor refinements to the vertical and 
horizontal alignment of the road at various 
locations 

 - Cut and fill batter slopes revised from 1:4 to 1:3 in 
most places. In Stage 6; benching added to high 
cuts between chainage 6320 – 6620 on sheets 
LA-0103-0104.

 - Changes to drainage structures (pit, pipes, 
culverts, swales) to suit horizontal and vertical 
geometry 

 - Refinements to water quality infrastructure at 
various locations including additional construction 
phase sediment basins and additional permanent 
grass swales, within the approved project 
boundaries

 - Removal of street lighting mid-block. Street 
lighting added for turning heads along Elizabeth 
Drive 

 - Filling of one additional dam along Adams Road 
at south-east corner of intersection with The 
Northern Road, to suit intersection 

 - Partial fill and reform dam at north-west corner of 
The Northern Road and Adams Road intersection 

 - Bus stop areas added on north-bound and south-
bound lanes at Adams Road and Elizabeth Drive 
intersections 

 - Various private property driveway amendments, 
including some new accesses 

 - 2 x cantilevered variable messaging signs (VMS) 
added over The Northern Road approximately 
700m south and 660m north of Elizabeth Drive 

 - Removal of some additional vegetation along 
Adams Road (east of the proposed intersection)

 - Additional crash barriers and line marking along 
Adams Road

 - Changes to utilities such as removal of poles and 
relocation electrical wires underground. 

Proposed changes to the approved construction 
and operational project boundaries are limited to:

 - Increased construction footprint along Adams 
Road either side of the proposed The Northern 
Road to allow for the intersection

 - Reduction of the construction boundary and 
ancillary facility area at the south-east corner 
of the Elizabeth Drive and The Northern Road 
intersection, thereby retaining two farm dams 
previously due to be filled

 - Negligible rationalisation (increase) in operational 
boundary.

In addition, minor changes to vegetation treatments 
along creeks were implemented in all three stages, 
in accordance with the ‘Vegetation Management 
Plan’ (VMP), prepared in response to Revised 
Environmental Mitigation Measure (REMM) B-19. The 
VMP is attached in Appendix C of this report.

The above design were deemed to be consistent 
with the project approval as outlined in the 
consistency assessment reports. An application 
to modify the approval in respect of Stage 6 was 
submitted to the Department of Planning and 
Environment on 12 December 2018. It sought 
approval for the replacement of the Adams Road 
bridge, anticipated in the SPIR, with an at-grade 
intersection. The modification was approved by the 
Minister on 12 June 2019.
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05 Chapter 5
Design  

5.1 Urban design 

5.1.1 Overview 

The urban design and landscape response designed as part of the upgrade, work in tandem to ensure 
that a dialogue between the upgrade and the existing landscape is created, as well as ensuring a visual 
consistency along The Northern Road. The urban and landscape response aims to knit together the 
fabric between old and new elements and provide a unified landscape character that is responsive to its 
surrounds. 

5.1.2 Integrated design 

Working collaboratively with other disciplines, the urban and landscape response has been developed in an 
integrated design process ensuring the objectives and requirements applying to other design disciplines 
have been embedded in the urban and landscape response and vice versa.

This ensures that the best possible outcomes are achieved. This integration is achieved through 
multidisciplinary teams regularly collaborating to resolve design problems as opposed to working in isolation.

Urban design has been integrated into the detailed design in order to ensure that the design objectives 
outlined in the EIS and SPIR  are achieved. A summary is provided in the following table.

Table 2. Integrated design input and collaboration

Design 
discipline

Design Elements Urban design input Design rationale

Geometrical/ 
alignment 
design

• Road Alignment • Review of alignment design in 
relation to objectives setout in the 
Urban Design and Visual Impact 
Assessment Technical Paper and 
BEYOND THE PAVEMENT.

• Development of design to  
incorporate Airport constraints has 
been developed.

• Ensure a seamless, flowing 
road alignment that is 
responsive to, and integrated 
with the natural and built 
landscape.

• Design a safe road that is 
legible and user-friendly 

• Ensure consistency with 
nearby The Northern Road 
upgrade projects

• Design the proposal to 
minimise the visual scale

• Ensure the natural and 
cultural experience of the 
landscape is maximised for 
the motorist.

Pedestrian & 
Shared Paths

• Improvements for 
pedestrians and 
cyclists along The 
Northern Road 
including shared 
paths and footways 
to provide cycle and 
pedestrian links. 

• Provision of formal crossings at all 
signalised intersections, improving 
safety and connectivity for  
pedestrians and cyclists.

• Provision of formal crossings at all 
signalised intersections to improve 
safety for pedestrians and cyclists 
to cross roads that would otherwise 
be uncontrolled 

• Development of shared path 
network to provide continuous 
cycle links through un-signalised 
intersections in a safe and direct 
manner.

• Ensure connectivity for 
pedestrians along and 
across the corridor, design 
continuous cycle links and 
maximise opportunities for 
future connection to the 
pedestrian and cycle networks 
in the WSGA, SWGA and the 
Western Sydney International 
Airport.

• Design shared paths and 
footways to maximise 
opportunities for future 
connection to the pedestrian 
and cycle networks in the 
WSGA, SWGA and the Western 
Sydney International Airport 
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05 Design 
discipline

Design Elements Urban design input Design rationale

Fences, 
barriers and 
signage

• Road furniture 
consists of fences 
and barriers, fauna 
furniture, signage 
and other elements 
required for the 
safe operation of 
the road. Generally 
these will comprise 
standard Roads and 
Maritime treatments 
including:

- Wire Rope Barriers
- W-Beam Barriers
- Variable Message 
Signs (VMS)

• Review of locations of signage, 
furniture and barriers.

• Ensure visible fencing is 
minimised for road users and 
in locations where multiple 
fencing types are required, 
simplify/ rationalise fencing 
types and requirements.

• Ensure signage design and 
placement is efficient in order 
to avoid visual clutter.

• Ensure placement and design 
of any VMS is guided by the 
Roads and Maritime TDT 
2005/02b Guidelines for the 
location and placement of 
variable message signs.

• Design   fencing at toe of 
embankments and setback 
one terrace in cuttings in 
order to reduce visibility

• Ensure efficient placement of 
security fencing and safety 
barriers

• Ensure locations of multiple 
fence types are minimised.

Lighting • Headlight glare 
attenuation

• Provision of low shrub plantings in 
the medians to reduce glare and 
assist with the management of light 
spill

• Design street lighting to 
relevant guidelines to the 
required light levels and 
the need to manage light 
spill, pollution and glare, 
including intrusion into airport 
operational requirements.

• Ensure a safe road that is 
legible and user-friendly.

Bus Shelters • The design has 
integrated provision 
for bus stops. 
Furniture is required 
in the future and 
will be provided 
by others, with 
sufficient space 
provided for the 
design.

• Review of locations and design 
to ensure sufficient area 
to accommodate bus stop 
infrastructure including bus shelters

• Ensure a simple and unified 
palette of elements and 
details that are attractive and 
easily maintained and offer 
user safety and amenity.

• Ensure furniture locations 
reflect the warranted 
demand/No existing furniture
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05 Design 
discipline

Design Elements Urban design input Design rationale

Drainage 
design

• Design of basins 
(Stage 5), open 
swales and 
scour protection 
requirements for 
drainage culverts 
and channels

• Apply and integrate 
water sensitive 
urban design and 
minimise pits, pipes 
and concrete drains 

• Review of drainage design and  
drainage structures that are 
sensitively located 

• Provision of open drainage that 
is responsive to water sensitive 
urban design principles and visually 
sensitivity.

• Ensure minimal removal of 
existing vegetation

• Ensure visual impact 
mitigation measures are 
employed in the design.

• Ensure sustainable designs 
are integrated into the project

• Design to maximise green 
infrastructure

• Ensure location and finishes 
of drainage swales visually 
recede when viewed by the 
road user

• Ensure vegetated swales 
are used wherever possible 
and where not possible use 
rock lining in preference to 
concrete.

• Ensure where concrete 
lined swales are required 
that a roughened surface is 
used that attracts and holds 
fine particles to assist with 
darkening of the surface.

• Ensure indigenous vegetation 
communities are incorporated 
as part of the revegetation 
strategy.

Environment Planting & 
Revegetation

• Development of new planting and 
revegetation design for all areas 
impacted by construction activities

• Development of the rehabilitation of 
all surfaces disturbed by the works 

• Review of the design of natural 
drainage lines and eroded areas

• Development of design that utilises 
existing flora species

• Development of design that 
maximises the retention of existing 
vegetation 

• Development of design that 
re-establishes and reinforces 
indigenous vegetation species

• Development of design that 
integrates airport operational 
requirements.

• Design a planting and 
revegetation strategy that 
takes into account the 
long-term visual quality and 
functional/land use changes 
within the road corridor and 
adjoining areas.

• Ensure median widths are 
wider to create areas for new 
trees and other vegetation 
along the edges of the 
corridor while maintaining 
opportunities for vegetation in 
the median.

• Ensure the upgrade 
is integrated with and 
responsive to the existing 
landscape and natural and 
cultural patterns, as well as 
achieving erosion control and 
vegetative cover

• Ensure existing flora and 
habitat is re-established.

• Ensure visual impact 
mitigation measures are 
employed in the design.

• Ensure natural patterns and 
various natural elements 
the roadway crosses are 
respected.

• Ensure consistency with 
nearby The Northern Road 
upgrade projects

• Design vegetation types and 
heights to ensure safe airport 
operations.
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discipline

Design Elements Urban design input Design rationale

Landscape 
formations

• Provision of substantial cuttings 
and embankments to reconcile 
the alignment upgrade with the 
available land and existing landform

• Development of cut surfaces graded 
at 4H:1V (typical) with vegetation of 
the entire slope

• Development of embankment 
surfaces graded at 4H:1V (typical) 
and revegetated and/ or planted 
depending on location and 
landscape context

• Development of embankments 
to ensure they will be flattened 
out where possible at the toe of 
embankments to achieve maximum 
integration with the surrounding 
landscape.

• Design cut grades to an 
optimal grade to maximise 
longitudinal sightlines and 
minimise footprint

• Design revegetation and 
rounding of slopes to 
integrate the formation with 
existing landform

• Design embankment 
revegetation to respond 
to existing landform and 
vegetation patterns in order 
to visually integrate with 
the existing landscape, as 
well as, Airport operational 
constraints.

• Design embankment grading 
and rounding to complement 
existing landforms as much 
as possible.

• Design embankment 
grading to facilitate ease of 
maintenance.

• Design embankments to be 
steepened in areas of riparian 
vegetation or Cumberland 
Plains Woodland vegetation to 
minimise vegetation clearing 
and to minimise impacts to 
existing water elements.

Heritage Aboriginal & Non 
Aboriginal Heritage 
items.

• Review of items identified as having 
heritage significance.

 - Orchard Hills Cumberland Plain 
Woodland (Chaffey Brothers 
Irrigation Scheme Canal) – listed 
on the Commonwealth Heritage 
List (CHL)

 - Water NSW supply pipelines
 - Miss Lawson’s Guesthouse Site
 - Lawson’s Inn site – listed on the 
Liverpool Local Environmental 
Plan (LLEP).

5.1.3 Urban design plans 

Urban design concept drawings were included in the Urban Design and Visual Impact Assessment Technical 
Paper, describing the urban design and landscape features and elements. Refer to Appendix A.

Detailed Landscape design drawings were prepared at 1:1,000 scale, outlining the landscape treatment 
areas, including planting and revegetation for construction. Refer to Appendix A for the drawing packages.

5.2 Earthworks, landform and slope stabilisation 

5.2.1 Overview 

A number of large cuttings are required along the project, in order to achieve the required longitudinal 
gradients through steeper parts of the landscape such as around Duncans Creek and in the Cosgrove Creek 
valley, in Stage 4 and 6 respectively.

5.2.2 Landforms - Cuttings

Cut batter strategy

The design of the cuttings has generally adopted a 4H:1V grade. This provides for an easily maintained 
maintenance cut batter slope that can be easily and successfully revegetated. 

Revegetation is the preferred treatment for cuttings to restore Cumberland Plain Woodland vegetation along 
the route. 
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05 In the unlikely event that sound rock may be uncovered, retention of the rock as an exposed finish is the 
preferred strategy. Exposed rock cuttings can heighten the travel experience and provide the road user with 
a geological appreciation of the region through which they are passing. The ‘rawness’ and robustness of the 
material adds colour and texture to the visual landscape, providing a contrast with the smooth and regular 
form of the materials often associated with roads. 

The use of shotcrete is to be avoided on this project.

Rounding and integration

Rounding of the top edges of the batters to transition from batter slopes to more natural gradients will help 
to integrate the formation with the surrounding landscape. 

Shotcrete

The use of shotcrete is not currently anticipated and is to be avoided. 

Where unexpected conditions are uncovered during excavation that may lead to shotcrete being 
considered, application of shotcrete would need to be carried out in accordance with the Shotcrete 
Guidelines (Roads and Maritime, March 2016)

5.2.3 Landform - Embankments 

Embankments are potentially highly visible formations, especially within the exposed landscape of the 
Luddenham Plateau, and the steeper valleys around Duncans and Cosgrove Creeks. There are a number 
of very large embankments along the project. To minimise an unnatural appearance, embankments are 
designed to maximise integration with the surrounding landscape and its scenic values. This involves 
appropriate landscape strategies to minimise visual contrast with the surrounding landscape. 

The design of embankments has generally adopted a 4H:1V grade. This would be easily stabilised and 
vegetated, it does result in a fairly broad footprint for the project. 

5.2.4 Slope stabilisation summary

The following slope stabilisation methods are proposed for the upgrade:

Table 3. Slope stabilisation methods employed on the upgrade

Treatment name Cut batter 
application

Embankment 
application

Urban design strategy

Revegetation – 
Hydromulching

• N/A • Roadside 
embankment, 
open channels 
and batter-to-
boundary zone

• Typical grade of 
4H:1V

• Native grass and groundcover mixes used 
on embankments to tie-in with existing 
character

• Covercrop hydroseeding used on all 
surfaces requiring erosion control

• Ameliorated site topsoil with integral seed 
and mulch.

Revegetation – 
Hydroseeding, Dry 
Sowing (Stage 5) 
& Straw mulch 
(Stage 6)

• Roadside cut 
embankments

• Roadside fill 
batters and batter-
to-boundary zone

• Native pasture grass mixes used on cut 
and fill embankments to boundary zones to 
tie-in with existing character and preserve 
views to surrounds.

Planting & mulch • Top cut batter
• Grades of max 

4H:1V

• Roadside 
embankment and 
medians

• Tubestock planting of groundcover and 
shrub mixes used next to properties in 
order to provide screening and next to 
vegetated areas in order to respond to 
existing vegetation patterns.

• Mixed mass planting on top cutter batters 
to provide response to existing vegetation 
patterns

• Ameliorated site topsoil with integral seed 
and mulch.

Turf • Verges and 
median edges

• Verges receiving 
runoff where no 
SO gutter (where 
req’d)

• Open channels

• Stabilises top of embankment and 
minimises erosion to vegetation areas

• Provides visual integration with existing 
landform and vegetation patterns.

• Provided in accordance with hydraulic and 
structural requirements
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application

Embankment 
application

Urban design strategy

Rock scour 
protection

• N/A • Open channels 
where required

• Grades of 1.5H:1V

• Naturalistic treatment
• Provided in accordance with hydraulic and 

structural requirements

Compost Blanket • Revegetated 
batters

• Revegetated 
batters steeper 
than 4H:1V

• Steep slopes (Stage 6) 
• Used on transition slopes to minimise 

erosion 
• Provided in accordance with hydraulic 

requirements.

5.3 Landscape design 

5.3.1 Overview 

Planting and revegetation assists with the integration of the upgrade with the surrounding landscape, by 
responding to the existing character including its vegetation communities that are (or were), present. The 
landscape strategy works in combination with the landscape formations design to complete the overall 
‘picture’ for the upgrade. The planting and revegetation design also aims to minimise the potential ecological 
impacts of the upgrade by stabilising earthworks, reinforcing riparian corridors, and contributing to 
revegetation, it also helps to mitigate the landscape character and visual impacts of the project.

5.3.2 Landscape objectives 

The landscape design is guided by the project urban design objectives and principles developed as part of 
the EIS (refer section 3.1), as well as the urban design strategy (refer EIS section 5.2) and planting design 
principles (refer EIS section 5.4). The strategy, principles and objectives were refined during the detailed 
design phase for each stage of the upgrade. Table 4 lists the objectives and principles that have informed 
the detailed landscape design, together with information on how they have been applied in the detailed 
design for the three project stages.

Table 4. Landscape design principles

STAGE 4 - MERSEY ROAD, BRINGELLY TO EATON ROAD, LUDDENHAM

Principle Urban design strategy

Maintain, reinforce and integrate the diversity of 
the landscape including woodlands, enclosed 
valleys and open pastures to create a high amenity 
generously vegetated green movement corridor

• Choose mixes that respond to endemic vegetation 
communities to provide amenity and enforce the 
existing green character of the place

Complement the existing landscape, visual and 
spatial character through appropriate vegetation 
types and heights

• Design landscape treatments 
 - to stabilise cut batters and to minimise their visual 
impact

 - to stabilise fill embankments 
 - to screen the upgrade from sensitive nearby land 
uses

 - in medians to create the feeling of a road in the 
landscape

 - to provide screening of industrial or operational 
areas and maintain the semi-rural green outlook 
from the road, to emphasise the attractive rural 
setting

• Ensure airport operational requirements are adhered 
to including limitations of the Glide Path Clearance 
Assessment (GPCA) and Obstacle Limitation Surface 
(OLS).

•  Ensure landscape treatments are to the satisfaction 
of airport operational requirements to avoid high risk 
of wild life attraction.

Provide an interesting driver experience by drawing 
on existing vistas and views to create contrast 
between open and enclosed sections of the route.

• Planting and revegetation mixes integrate species 
of varying heights. Lower planting will be used to 
maintain existing views beyond the road corridor. 
Taller species will be used to create a greater sense of 
enclosure



   30 March 2020    Issue: Rev: 05    59The Northern Road upgrade between Mersey Road and Glenmore Parkway 

Urban Design and Landscape Plan

05 STAGE 4 - MERSEY ROAD, BRINGELLY TO EATON ROAD, LUDDENHAM

Principle Urban design strategy

Design the intersection south of Luddenham to 
provide an attractive and inviting entrance to the 
township consistent with its cultural and heritage 
values

• Provide feature planting that is consistent with the 
character of the town at entrances to the Luddenham 
town centre,

Integrate and enhance - and where required 
reinstate - existing indigenous vegetation 
communities, to enhance the sense of place, 
maximise integration with the existing landscape 
setting, restore ecological values and assist in 
biodiversity protection and recovery.

• Provide replanting of indigenous vegetation 
communities where they have been removed or 
identified as requiring strengthening

• Ensure native vegetation is planted where possible to 
compensate for removed native vegetation

• Ensure minimal removal of existing native vegetation

Strengthen riparian corridors and creeks through 
regenerative planting.

• Ensure the protection of creeks and creek banks by 
maximising tree retention and reinstatement at creek 
crossings

• Ensure native vegetation regeneration around creek 
crossings to provide a landscape buffer and enhance 
creeks as ecological corridors

Design stormwater management and water 
quality controls to protect receiving waterways 
and contribute to a positive landscape and visual 
outcome

• Provide landscape treatments for drainage 
infrastructure where possible

Revegetation or planting of all areas affected by 
construction of the upgrade.

• Provide revegetation to all affected areas.

STAGE 6 - EATON ROAD, LUDDENHAM TO LITTLEFIELDS ROAD, LUDDENHAM 

Principle Urban design strategy

Respond to views, topography, heritage elements, 
need for screening for existing housing and general 
site context

 

• Provide plantings of Angophora costata as feature 
tree avenue planting to mark the entrance to 
Luddenham 

• Provide larger sized tree stock in key locations, such 
as at the Elizabeth Drive intersection 

• Ensure the use of less dense plantings in more open 
areas, to reflect the character of Cumberland Plains 
Woodland, and utilise ripline plantings beyond batters 

• Provide denser screening to verges where future 
industrial/ built form is proposed.

Consider landscape strategies that mitigate 
headlight glare and improve road legibility

• Provide high shrub plantings in the central median, 
also suitable for WSUD where appropriate, with 
sections of low shrub screening for headlight glare

Respect natural patterns and emphasise the various 
natural elements the roadway crosses

• Define intersections with accent planting 
• Provide indigenous vegetation species that reflect 

species that were originally there, before clearing 
occurred 

• Ensure existing vegetation is retained where possible. 
• Provide planting that highlights the ridgelines and 

reinforces riparian plantings at the creeklines.

Reinforce the natural ecologies and indigenous 
vegetation communities

• Ensure the promotion of vegetation communities 
consistent with the natural soil landscapes in 
appropriate areas, including plant mixes based 
on Cumberland Woodland and River flat forest 
communities

• Ensure the Cosgrove Creek area is expressed and 
other major drainage lines through the reinforcement 
of riparian vegetation to support the ecological link 
across the road 

• Ensure the limiting of the extent of native grass 
cultivars as distracting to potential pollinators 
and potentially impacting the integrity of naturally 
occurring species

• Provide Indigenous species to help support local 
fauna/bird species promoting biodiversity.
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05 STAGE 6 - EATON ROAD, LUDDENHAM TO LITTLEFIELDS ROAD, LUDDENHAM 

Principle Urban design strategy

Incorporate water sensitive design • Provide hydromulched and interplanted native grass 
vegetated swales

• Provide rock mulch swales, which will be used where 
longitudinal grades are too steep for vegetated 
treatment, and in lieu of concrete; 

• Provide infiltration areas surrounding culvert 
treatment, that will be rock mulch and interplanted 
with native grasses and sedges to improve water 
quality and slow down the water velocity prior to 
release. 

Maximise views of adjacent rural scenery including 
the Blue Mountains, local dams and farmlands

• Ensure minimal plantings of shrubs and trees to 
create an open landscape character

STAGE 5 - LITTLEFIELDS ROAD, LUDDENHAM AND GLENMORE PARKWAY, GLENMORE PARK

Principle Urban design strategy

Create a strong visual connection between the 
infrastructure and local area through the use of 
planting, including species that strengthen the 
Cumberland Plain Woodland and Cumberland Plain 
Grassland characters

• Provide planting types and arrangements consistent 
with Cumberland Plain species

Maintain open plateau character and views within 
Landscape Character Zone 3

• Ensure open plateau views to the east of Cecil Hills/ 
Western Sydney Parklands and to the west of the 
Blue Mountains are retained

• Ensure connections to rural character through 
appropriate planting of native grasses and 
groundcovers are maintained

Strengthen enclosed woodland character 
throughout Landscape Character Zone 5

• Provide planting types and arrangements consistent 
with Cumberland Plain species

• Ensure existing trees are retained, where possible
• Provide an exotic and native planting mix at DEOH 

entry
• Ensure glimpses of the Blue Mountains distance 

views of rural residential land are maintained
• Provide planting to suit existing overhead power lines 

and Transgrid Overhead Transmission.
• Provide planting to suit DEOH site (zoned as 

Environmental Conservation) to ensure sensitive 
environmental impact.

Maintain and/or frame views of the Blue Mountains 
in the west

• Ensure glimpses of the Blue Mountains distance 
views of rural residential land are maintained by 
providing appropriate low planting of native grasses 
and groundcovers 

Use similar urban design treatments as proposed for 
other stages of The Northern Road project to ensure 
consistency and legibility

• Design landscape treatments to maximise 
consistency with other stages

• Ensure plant species are native, robust and hardy, 
chosen for their suitability for local environment 
conditions.

Use planting treatments to absorb the visual impact 
of the road widening

• Ensure the use of predominantly native species in a 
variety of mixes

• Design planting treatments that correspond to 
the landscape character zones to absorb the road 
widening by complementing and reinforcing the 
existing landscape character

Use appropriate treatments where green links are 
identified to allow for future connections

• Provide planting to strengthen the ‘green links’
• Ensure plant species listed as threatened within their 

local ecological communities are incorporated into 
the design

• Provide a considered approach to landscape 
treatments within priority conservation areas.
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05 STAGE 5 - LITTLEFIELDS ROAD, LUDDENHAM AND GLENMORE PARKWAY, GLENMORE PARK

Principle Urban design strategy

Use specific plant species and planting 
arrangements to help users with orientation and 
provide a memorable driving experience

• Design a visual marker at key nodal points i.e. at 
intersections, to help orient road users

 - Variation in grasses and ground cover planting as 
approaching intersection

 - Distinctive planting design at intersections to 
provide colour, texture and variety

 - Low groundcover planting to maintain sightlines
• Provide an exotic and native planting mix at DEOH 

entry
• Provide a Tree-lined avenue on Littlefields Road

Create new areas of open space and pedestrian 
amenity.

• Ensure vegetation and movement corridors are 
strengthened:

 - The junction of The Northern Road and the 
southern end of Glenmore Park development, 
connecting into green links of Surveyors Creek 
and the Dilwynia Trail as part of the wider Mulgoa 
Nature Reserve

 - Several crossings south of the Orchard Hills Golf 
Club, as an extension of Blaxland Creek and its 
tributaries

 - Along the WaterNSW Pipeline (at the southern 
edge of the DEOH site), which is identified as part 
of the ‘Green Grid’ network.

5.3.3 Landscape implementation methods 

The landscape proposal for the upgrade will comprise the following key methods:

 - Topsoiling – stripping and ground preparation

 - Planting – Trees, shrubs, groundcovers and grasses, including mulching and temporary staking

 - Revegetation – Seeding, including hydroseeding, hydromulching, straw mulching, dry sowing and 
compost blanket

 - Turfing in medians and verges.

The location of these methods will be based on a combination of:

 - Landscape character type ie rural/ growth centre/ Western Sydney International Airport, open landscape/ 
high plateau, woodland and riparian zone

 - Adjacent existing vegetation communities e.g. pasture land or native vegetation remnants of Cumberland 
Plain Woodland and Shale Gravel Transition Forest, Forest Red Gum - Rough Barked Apple Grassy 
Woodland, Grey Box - Forest Red Gum Grassy Woodlands, River-Flat Eucalypt Forest – also refer section 
2.6.1

 - Surface type e.g. cut batter, fill embankment, open channel etc

 - Specific erosion control requirements.

Detailed specifications for landscape implementation are included in Appendix B.

5.3.4 Progressive installation 

Landscape works will be completed progressively throughout the duration of each stage of the project. 
Typically, as cut and fill formations are completed, topsoil is to be installed as soon as practicable. All 
topsoiling and revegetation work is to be co-ordinated with the earthworks program to suit the construction 
sequence and prevailing weather conditions.

As topsoiling in individual areas is completed, they will either be:

 - Hydromulched/ hydroseeded with grass and shrub mixes, including annual cover crop species that will 
generate quickly to assist in stabilising the embankments and reduce erosion risk

 -  Hydroseeded with annual cover crop species (where the final treatment is to occur later)

 - Hydroseeded with straw mulch (Stage 6)

 - Compost Blanket

 -  Direct seeded with grass species (verges and flatter batter-to-boundary areas)

 - Dry Sowing (Stage 5)

 - Mulched and planted with containerised plant stock.
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Topsoil used in landscape implementation will primarily comprise site won topsoil with ameliorants as 
determined by physical and chemical analysis during construction. Testing on the stockpiled topsoil using 
a NATA accredited testing laboratory will ascertain its suitability for use in landscape works. Site topsoil will 
be considered suitable for use if it conforms generally to the fine to medium texture classification in AS4419 
(loam, silt, clay loam). 

The use of imported general purpose topsoil is only to be used if approved due to site won topsoil being 
insufficient. It must be a blend of sand, natural soil and organic materials, and be suitable for the culture of 
all plant material proposed for the site.

More detail on the topsoil and testing requirements is contained in the technical specifications in Appendix 
B.

5.3.6 Revegetation 

Revegetation – seeding techniques

Following preparation of the ground and topsoil similar to that outlined above, Seeding will be undertaken 
in accordance with Roads and Maritime specification R178 (As amended for each project stage) using a 
combination of techniques as follows:

 - Hydromulching – sprayed application of native seed and cover crop with integral rice straw (or similar) on 
3-6H:1V batters and embankments

 - Hydroseeding – sprayed application of seed and binder for use on verges and flatter batter-to-boundary 
areas

 - Direct seeding – tractor drawn or drill seeding with native seed and cover crop on 10H:1V verges and 
medians, 6H:1V or flatter areas between batter to boundary

 - Straw mulching (Stage 6) - sprayed application of the emulsion of seed and straw mulch.

 - Dry Sowing (Stage 5) – tractor drawn or drill seeding with native seed and cover crop on 10H:1V verges 
and medians, 6H:1V or flatter areas between batter to boundary

 - Compost blanket – sprayed application of native seed, cover crop, soil and binding agent on 3H:1V or 
flatter cut batters and steeper than 3H:1V cut batters.

The location of these treatments is shown on the detailed design plans in Appendix A.

Table 5. Revegetation – Seeding techniques

Seeding 
technique

Location of use Process Urban design rationale

Hydromulching/ 
hydroseeding/
Straw Mulching 
(Stage 6) / Dry 
Sowing (Stage 
5)

• 4H:1V batters and 
embankments

• Open channels

• Prepare batter.
• Seeding mix with secondary 
overspray of fine mulch material eg. 
Straw, OR 

• Combined seed with wood fibre or 
sugarcane mulch, bonding agent and 
cover crop species to ensure quick 
establishment of cover.

• Efficient means of broad 
coverage with a mixture 
of endemic and native 
seed

• Mixing covercrop with 
designed species 
simplifies processes and 
reduces erosion of the 
topsoiled surface.

Direct seeding • 10H:1V verges, 
medians, 6H:1V or 
flatter areas between 
batter to boundary

• Prepare verge surfaces.
• Tractor drawn drill seeding.
• Re-sow with hydromulched 

covercrop if required.

• Direct seeding achieves 
better and more 
immediate germination.

Compost 
blanket

• Steeper than 3H:1V cut 
batters, 3H:1V or flatter 
cut batters

• Where  site won topsoil 
texture is classified as 
sand or sandy loam 
a specialist compost 
blanket application 
such as “Ecoblanket” 
is to be used.

• Batters to be ripped or ‘toothed’ to a 
depth of 100-300 millimetres

• Moisten prepared surface with a 
solution of water and wetting agent 
to achieve smooth surface and apply 
a mixture of topsoil, mulch, seed and 
bonding agent using a pneumatic 
blower to minimum depth of 30 
millimetres thick for slopes 3 to 1 or 
flatter or 50 millimetres for batters 
steeper than 3 to 1.

• Overlap and taper transition zones 
of surface treatments to ensure 
blending.

• Compost blanket to be 
used on cut batters 
where shown, to 
stabilise the batter, 
where low-strength 
rock is uncovered in 
cuttings and/ or when 
a transition is required 
between exposed rock, 
compost blanket will 
also be used.

• Use in lieu of shotcrete 
wherever possible.



   30 March 2020    Issue: Rev: 05    63The Northern Road upgrade between Mersey Road and Glenmore Parkway 

Urban Design and Landscape Plan

05 5.3.7 Planting 

Planting will comprise indigenous and native tree, shrub and groundcover species suited to the area and 
application. Given shrub and groundcover species endemic to the local vegetation communities require an 
established canopy for survival, it is proposed to use regionally native species or derived cultivars that are 
suited to the area and able to establish in a reconstructed and highly exposed environment. Ground and 
topsoil preparation for planting areas is similar to revegetation areas.

Broad-acre tree planting in rip-lines

The design proposes the planting of trees outside of landscape formations but generally within the clearing 
boundary of the road corridor. These areas will be cultivated ‘ripped’ to a depth of 300 millimetres to allow 
better root establishment, with mulch of 75 millimetres depth.

Planting in basins

The project includes permanently & intermittently wet basins.

Only the basin rim and outside banks are to be planted. The ephemeral and permanently wet areas are to be 
treated with pasture grass, not to be planted or mulched because:

 - Water loving riparian plants will most likely establish of their own accord if the conditions are appropriate 
and will not survive if planted when the basin is dry.

Riparian Zone Planting

Vegetation treatments along creeks are implemented in all three stages, in accordance with the ‘Vegetation 
Management Plan’ (VMP), prepared in response to Revised Environmental Mitigation Measure (REMM) B-19. 
The VMP is attached in Appendix C of this report. 

Landscape treatments in creek channels and on creek banks

Native grasses & riparian planting of existing creek lines will occur in several locations including:

 - 30 metre offset to Badgery’s Creek to be revegetated with Seed Mix 2 – in order to rehabilitate the creek 
banks (Chainage 625) 

 - Badgery’s Creek (Chainage 875) – Planting to rehabilitate the creek banks and general fauna habitat.

 - 30 metre offset to unnamed tributary of Surveyors Creek to be planted with Plant Mix 4 (Stage 5) – in 
order to rehabilitate the creek banks (Chainage 5440-6240, 6460) 

 - 50 metre offset to Cosgrove Creek (Stage 6) to be planted with Mass Planting Bed Type 5 (Chainage 6660)

 

Planting in habitat zones

The project traverses minor waterways and farm dams. Its construction and operation has the potential to 
impact aquatic ecosystems due to changes in water quality, habitat loss and instream barriers. 

The urban design approach to the design of hydrological features is to maximise green infrastructure, soft 
landscape and Water Sensitive Urban Design (WSUD) solutions to 

 - Optimise outcomes at sensitive receiving environments, 

 - Ensure an environmentally sustainable outcome,

 - A good fit with the surrounding context considering planted land use changes.

Mulching – woodchip overlay

Mulch is integral to successful landscape treatments. Securing a source of mulch is therefore critical to 
this outcome. Mulch is to be sourced from site felled trees or local plantations (by arrangement with asset 
owners) and stockpiled for 6 months (typically) or as determined during construction by project ecologist, 
prior to use. Mulch will be used in the following applications:

 - All planted areas are to be mulched with hardwood mulch to a depth of 75 millimetres

 - Tubestock trees are to have individual 1 metre diameter mulch rings to depth of 75 millimetres

 - Mulch is also required for erosion control treatments during construction as defined in Roads and Maritime 
specifications

 - Mulch will not be used around riparian planting

Stakes, ties and plant guards

Stakes, ties and plant guards are to be used in Stage 4 & 6, to all Tree planting and tubestock planting.

Within Stage 5, It is proposed that the need for stakes, ties and plant guards be subject to an assessment by 
the project team closer to the time of implementation. Where markers are required in order to measure tree 
planting performance, use bamboo stakes colour coded by species and/ or timing of installation.
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Turfing is used in verges and along median edges to facilitate ease of maintenance and assist in the 
treatment of runoff. Turf is used to stabilise formations in areas where airport operational requirements 
preclude the use of fallen vegetation. The typical width of turf strip is:

Stage 4: 

 - Medians - 2m Turf

 - Outside Verges - 1m Turf

Stage 5: 

 - Medians - 1.5m Turf

 - Outside Verges - 1m Turf, Seeded with Native Grasses, Groundcovers & Shrubs 

Stage 6: 

 - Medians - Min 2m Turf

 - Outside Verges - Seeded with Pasture Grass

5.3.8 Landscape treatment summary

The following table summarises all proposed landscape treatments (refer Table 6).

Table 6. Landscape implementation techniques used on the upgrade

STAGE 4 - MERSEY ROAD, BRINGELLY TO EATON ROAD, LUDDENHAM

Mix Type Description Details Rationale for use

Trees • Indigenous tree mix tailored 
to the adjacent vegetation 
community

• Tree plantings in individual 
excavated holes

• Planting on embankments, 
sides of cuttings where 
space permits and within 
batter to boundary areas

• Planting of fauna 
connectivity and habitat 
zones.

• Small Tree Mix to provide 
screening in areas affected 
by the OLS.

• 5 Litre pots 
• Spacing 3 / 4 / 6 m

• Maintain, reinforce and 
integrate the diversity of 
the landscape including 
woodlands, enclosed valleys 
and open pastures to create 
a high amenity generously 
vegetated green movement 
corridor

• Tree clusters allow views of 
landscape

• Early works or early staged 
plantings to maximise 
establishment period.

Side road and 
interchange 
trees

• Planting in rows along 
selected side roads

• 75 Litre pots
• Spacing 10 metre centres

• Rural avenue character
• Landmarking/ feature
• Provides an attractive and 

inviting entrance to the 
township consistent with its 
cultural and heritage values

Plant Mix 1 • Indigenous frangible shrubs 
suited to bioregion

• Forestry tubes
• Spacing 400mm / 600mm.

• Frangible shrubs to reduce 
headlight glare in median.

Seed Mix 1 – 
hydroseeding 
and direct 
seeding

• Indigenous and exotic 
pasture grass species

• Hydroseeding
• Tractor drawn (direct) 

seeding.

• Mixture of native and exotic 
pasture grasses

• Batters and embankments.
• Complement the existing 

landscape, visual and 
spatial character through 
appropriate vegetation 
types and heights

• Provides interesting driver 
experience by drawing on 
existing vistas and views 
to create contrast between 
open and enclosed sections 
of the route.
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05 STAGE 4 - MERSEY ROAD, BRINGELLY TO EATON ROAD, LUDDENHAM

Mix Type Description Details Rationale for use

Seed Mix 2 – 
hydroseeding 
and direct 
seeding

• Indigenous shrubs, grasses 
& groundcovers

• Hydroseeding
• Tractor drawn (direct) 

seeding.

• Batters and embankments.
• Reinstatement of 

indigenous vegetation 
communities, to enhance 
the sense of place, 
maximise integration with 
the existing landscape 
setting, restore ecological 
values and assist in 
biodiversity protection and 
recovery.

Seed Mix 3 – 
direct seeding

• Riparian grasses suited to 
bioregion

• Tractor drawn (direct) 
seeding.

• For use around drainage 
culverts and rock scour 
protection

• Strengthens riparian 
corridors and creeks 
through regenerative 
planting.

Seed Mix 
4 – Compost 
Blanket

• Indigenous and exotic 
pasture grass species

• Compost Blanket on Cut 
batters

• Mixture of native shrubs, 
grasses & groundcovers on 
3H:1V slopes & flatter

Seed Mix 
5 – Compost 
Blanket

• Indigenous shrubs, grasses 
and groundcovers

• Compost Blanket on Cut 
batters

• Mixture of native shrubs, 
grasses & groundcovers on 
steeper than 3H:1V slopes.

Cover crop • Seasonally appropriate mix 
of annual and perennial 
grasses in accordance 
with Roads and Maritime 
specifications

• Refer specification R178 • Used on all surfaces 
requiring erosion control 
and applied as part of 
finished treatment or 
as separate process 
as required. Includes 
stockpiles, channels etc as 
specified

STAGE 6 - EATON ROAD, LUDDENHAM TO LITTLEFIELDS ROAD, LUDDENHAM 

Mix Type Description Details Rationale for use

Trees • Indigenous tree mix tailored 
to the adjacent vegetation 
community

• Tree plantings in individual 
excavated holes

• Planting on embankments, 
sides of cuttings where 
space permits, within batter 
to boundary areas and tree 
pods

• Planting of fauna 
connectivity and habitat 
zones.

• 45 Litre / 5 Litre / 
Tubestock container size 

• Spacing 1 / 3 m

• Responding to views, 
topography, heritage 
elements, need for 
screening for existing 
housing and general site 
context

• Early works or early staged 
plantings to maximise 
establishment period.

• Use of feature tree avenue 
planting to mark the 
enterance to Luddenham.

Side road and 
interchange 
trees

• Planting in rows along 
selected side roads

• 45 Litre / 5 Litre pots
• Spacing 10 metre centres

• Rural avenue character
• Landmarking/ feature

Mass Planting 
Bed Type 1

• Native grasses suited to 
bioregion

• 100mm Tubes
• Spacing 6/m2

• Batters and embankments.
• Minimisation of shrubs 

species to create an open 
landscape character
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05 STAGE 6 - EATON ROAD, LUDDENHAM TO LITTLEFIELDS ROAD, LUDDENHAM 

Mix Type Description Details Rationale for use

Mass Planting 
Bed Type 2

• Native grasses and low 
shrubs suited to bioregion

• Tubestock
• Spacing 1/m2

• Batters and embankments.
• Minimisation of shrubs 

species to create an open 
landscape character

Mass Planting 
Bed Type 3

• Native low shrubs suited to 
bioregion

• Tubestock
• Spacing 1/m2

• Batters and embankments.

Mass Planting 
Bed Type 4

• Native high shrubs suited to 
bioregion

• Tubestock
• Spacing 1/m2

• For use as screening 
between batter to boundary

Mass Planting 
Bed Type 5

• Mixed canopy planting • Trees: Tubestock
• Spacing 0.7/m2
• Shrubs: Tubestock
• Spacing 1/m2
• Grasses: 100mm Tubes
• Spacing 4/m2

• For use around drainage 
culverts and rock scour 
protection, Batters and 
embankments, Cut Batters 
& Fauna passages

Mass Planting 
Bed Type 6

• Median Grasses • 100mm Tubes
• Spacing 6/m2

• Frangible shrubs to reduce 
headlight glare in median.

Mass Planting 
Bed Type 7

• Median Shrubs • Tubestock
• Spacing 1/m2

• Frangible shrubs to reduce 
headlight glare in median.

Pasture Grass 
-Hydroseeding 
& Straw Mulch

• Pasture grass species • Hydroseeding • Batters and embankments 
& batter to boundary

• Minimisation of shrubs 
species to create an open 
landscape character

• For use to promote 
vegetation communities 
consistent with the 
natural soil landscapes in 
appropriate areas, including 
plant mixes based on 
Cumberland Woodland 
and River flat forest 
communities.

Dryland Grass 
-Hydroseeding 
& Straw Mulch

• Dryland grass species • Hydroseeding • Batters and embankments 
& batter to boundary 

• Minimisation of shrubs 
species to create an open 
landscape character

• For use to promote 
vegetation communities 
consistent with the 
natural soil landscapes in 
appropriate areas, including 
plant mixes based on 
Cumberland Woodland 
and River flat forest 
communities

Dryland Grass 
-Hydroseeding

• Dryland grass species • Hydroseeding • Median seeding treatment
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05 STAGE 6 - EATON ROAD, LUDDENHAM TO LITTLEFIELDS ROAD, LUDDENHAM 

Mix Type Description Details Rationale for use

Vegetated 
Swale Type 1 - 
Hydomulched

• Native grass / riparian 
species

• Hydromulch • For use within vegetated 
swales

• Incorporation of WSUD

STAGE 5 - LITTLEFIELDS ROAD, LUDDENHAM AND GLENMORE PARKWAY, GLENMORE PARK

Mix Type Description Details Rationale for use

Trees • Indigenous tree mix tailored 
to the adjacent vegetation 
community

• Tree plantings in individual 
excavated holes & riplines

• Planting within batter to 
boundary areas

• 5 Litre pots 
• Spacing 3 / 10 m

• Creates a strong visual 
connection between the 
infrastructure and local 
area through the use of 
Cumberland Plain Woodland 
and Cumberland Plain 
Grassland species.

• Tree clusters allow views 
within Landscape Character 
Zone 3.

• Strengthens enclosed 
woodland character 
throughout Landscape 
Character Zone 5

Side road and 
interchange 
trees

• Planting in rows along 
Littlefields Road

• 5 Litre pots
• Spacing As shown

• Use of specific plant species 
and planting arrangements 
to help users with orientation 
and provide a memorable 
driving experience

Plant Mix 1 • Native Grasses • Forestry tubes
• Spacing 1/m2 / 2/m2

• Maintains and/or frame views 
of the Blue Mountains in the 
west

• For use within median to 
mitigate headlight glare and 
improve road legibility

Plant Mix 2 • Grasses, Groundcovers and 
Shrubs

• Forestry tubes
• Spacing Varies

• Maintains and/or frame views 
of the Blue Mountains in the 
west

• For use within median to 
mitigate headlight glare and 
improve road legibility

Plant Mix 3 • Intersection Accent 
Planting

• Forestry tubes
• Spacing 2/m2 / 3/m2

• Use of specific plant species 
and planting arrangements 
to help users with orientation 
and provide a memorable 
driving experience

• For use within median to 
mitigate headlight glare and 
improve road legibility.

Plant Mix 4 • Swale and Dry Basins • Forestry tubes
• Spacing 1/m2 / 2/m2

• For use around drainage 
culverts and rock scour 
protection

Plant Mix 5 • Water Quality Basins • Forestry tubes
• Spacing 1/m2 / 2/m2

• For use within permanent 
water quality basins
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05 STAGE 5 - LITTLEFIELDS ROAD, LUDDENHAM AND GLENMORE PARKWAY, GLENMORE PARK

Mix Type Description Details Rationale for use

Plant Mix 6 • Waterfront Land Planting • Forestry tubes
• Spacing 1/m2 / 4/m2  / 

7/m2

• For use as vegetation 
management on waterfront 
land

• For use around drainage 
culverts and rock scour 
protection.

Seed Mix 1 – 
Hydromulch

• Native grasses and 
groundcovers

• Hydromulching • Batters, embankments & 
batter to boundary treatment

• Reinforcement of existing 
character and use of 
Cumberland Plain Woodland 
and Cumberland Plain 
Grassland species.

Seed Mix 
2 – Compost 
blanket

• Native Grasses and Shrubs • Compost Blanket • Batters, embankments & 
batter to boundary treatment

• Reinforcement of existing 
character and use of 
Cumberland Plain Woodland 
and Cumberland Plain 
Grassland species.

Seed Mix 3 – 
revegetation

• Pasture Grass • Existing topsoil collected, 
ameliorated on site and 
redistributed to areas.

• Pasture grass revegetation 
to all disturbed areas to 
reinforce existing pasture 
grass character

Cover crop • Seasonally appropriate mix 
of annual and perennial 
grasses in accordance 
with Roads and Maritime 
specifications

• Refer specification R178 • Used on all surfaces requiring 
erosion control and applied 
as part of finished treatment 
or as separate process as 
required. Includes stockpiles, 
channels etc as specified

Note:  Mix Types subject to change during detailed design
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05 5.3.9 Planting and seeding schedules

Planting and seeding schedules are included in the detailed design packages in Appendix A.

5.3.10 Retention of existing vegetation 

Overview

Retention of stands of remnant vegetation is extremely important from an environmental, biodiversity and 
urban design perspective. Existing Cumberland Plains Woodland areas to be retained and protected with 
tree protection fencing are outlined within the detailed design packages in Appendix A. 

5.4 Landscape management 

5.4.1 Overview

Landscape management is a holistic performance review and rectification process that includes the quality 
control, establishment, maintenance, monitoring and ongoing assessment of:

 - Topsoiling, mulching and erosion control

 - Planting and revegetation

 -  Fertilising and performance

 -  Pest and disease control. 

A landscape management program will be necessary to maximise the performance and appearance of the 
landscape implementation proposal.  Management may include replacement planting and revegetation due 
to failure, as well as vegetation removal if too dense or if species have germinated within offset areas or 
beneath overhead utilities. 

Specific requirements for landscape management are outlined in the project Landscape Management Plan 
(LMP) for Stages 4-6 in Appendix D.

5.4.2 Implementation checklist 

The following is a typical checklist that would be applied during construction in order to ensure that all 
recommendations made by the project’s Soil Scientist and the Environmental Manager are implemented.

A colour coded and annotated map of all areas detailing treatments that were applied will include:

 -  Treatment type and date of application/treatment for each lot/area

 -  Noting where cover crop has been applied to each area

 -  Seed or planting mix type (native) applied for each area

 -  Topsoil media component mix % for each area (topsoil, integral shredded mulch, other ameliorants)

 -  Fertiliser application rates and types for each area. Ensure application is not carried out in a manner that 
could ingress into drainage lines

 -  Details of any herbicide application for each area in accordance with R178. Ensure application is not 
carried out in a manner that could contaminate drainage lines

 -  Details of any weed removal (by hand) including location. To be plotted on a map.

 - Photo points – Ensure photos are taken monthly at the established monitoring locations (plotted on map 
with GPS coordinates and marked onsite with a colour coded stake). Data obtained is to be used to:

 -  Monitor progress of pasture grass rehabilitation works and record using photo points

 -  Modify treatments and identify areas requiring further attention

 -  Erect signage in accordance with R178 and R179

 -  Details of any seed suppliers (name, address, etc) used (native and cover crop) and details of seed 
certification or seed treatment by the supplier.

5.4.3 Landscape maintenance

A sample outline of recommended maintenance processes and program is provided in Table 8. Refer to each 
Landscape Management Plan, provided in Appendix D.
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05 Table 7. Landscape management program

Maintenance Activities / Tasks Timeframes / Frequency

Inspections Frequency of Work

Monthly Annually

ALL AREAS - SUMMARISED FROM SECTION 3.1 OF LMP

1. Pruning of Vegetation for Safety

- Check driver and pedestrian sightlines As required

- Check vegetation at intersections and 
traffic islands

As required

- Pruning trees over carriageways, roads, 
paths and cycle-ways.

As required

2. Management & Removal of Non 
Frangible Vegetation

Once per year as required

3. Weed Control – general, noxious and 
environmental

As required

4. Rubbish Removal of all Roadside Litter 
and Debris

Prior to mowing duties

5. Fungal and Disease Control As required

6. Auditing and Reporting Monthly

SPECIFIC LANDSCAPE TYPES

Landscape Type 1: Broad-scale Grassed / Turf Areas (Summarised from section 3.2.1 of the LMP)

1. Mowing
Varies according to season (refer 
section 3.2.1)

2. Replacement of Damaged Turf As required

3. Slashing / Brush-cutting
Varies according to season (refer 
section 3.2.1)

4. Weed control in turf As required

Landscape Type 2: Individual Tree Plantings (Summarised from section 3.2.2 of the LMP) 

1. Weed around individual trees prior to 
weed setting flower

As required (prior to weeds setting 
flower)

2. Mulching – around each individual 
tree.

As required

3. Removal of Dead / Dying Plant Material As required 

4. Replacement and New Plantings

- Replace failed plantings As required

- Water the replacement plantings.
For the first 12 weeks As required to 
ensure survival (refer Clause 5.4 of 
Spec R179).

5.Horticultural Maintenance 

- Fertilise all plantings at specified rates As required

- Prune all plantings in specified manner As required

- Trees As required

Landscape Type 3: Revegetated Areas (Summarised from section 3.2.3 of the LMP)

1. Weed revegetated areas prior to weed 
setting flower

As required (prior to weeds setting 
flower)
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06 Chapter 6
Durability and 
environmental 
sustainability  

6.1 Durability

Durability of Landscape treatments has been 
addressed through ‘resilient design’ involving a 
number of methodologies as follows: 

 - Contingency for where seasonal or site-specific 
issues may impact the performance of a 
methodology, other methodologies nearby may 
not be impacted and perform well. The net result 
is that there is ample revegetation occurring at 
any one time across the upgrade

 - Plant and seed species selection and 
procurement strategies incorporate use of 
bioregional species and seed sources to ensure 
adequate supply and ground coverage through 
diversity.

6.2 Environmental sustainability

 - A project wide Construction Environmental 
Management Plan (CEMP) has been developed, 
which provides the systems and procedures to 
ensure best practice controls. It will be maintained 
to manage potential environmental impacts 
during construction of the Project. Refer to 
Appendix C for the Construction Environmental 
Management Plan (CEMP).

 - The CEMP provides reference documents for the 
implementation of the project environmental 
commitments, safeguards and mitigation 
measures from the Environmental Documents, 
project approvals and the Project Deed and the 
SWTC.



Appendix A

Design drawings

A.1  Urban Design Concept Drawings

A.2  Design drawings TNR 4 AFC issue

A.3  Design drawings TNR 6 AFC issue

A.4  Design drawings TNR 5 AFC issue
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