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Executive summary 

The proposal 

The Northern Road is located about 45 kilometres west of the Sydney central business district. It is 
a key north–south road between Narellan and Richmond, connecting the North West Priority 
Growth Area and the South West Priority Land Release Area. The corridor intersects with a 
number of regional motorway, arterial and collector roads such as (from south to north) Camden 
Valley Way, Bringelly Road, Elizabeth Drive, M4 Motorway, Great Western Highway and Richmond 
Road. 
 
Roads and Maritime Services (Roads and Maritime) propose to upgrade a four kilometre section of 
The Northern Road between Glenmore Parkway, Glenmore Park and Jamison Road, South 
Penrith (the proposal) including an upgrade of the M4 Western Motorway interchange.  
 
The key features of the proposal include:  

 Widening The Northern Road to provide a divided road with three general traffic lanes and a 
kerbside bus lane in each direction 

 Upgrading the interchange with the M4 Western Motorway (from here referred to as the M4 
Motorway). This work would include: 

 Replacing the existing bridge over the M4 Motorway with a new, wider bridge 

 Realigning and widening the motorway entry and exit ramps to allow for future M4 Smart 
Motorway upgrades 

 Replacing the two sets of existing traffic lights with one set of traffic lights  

 Replacing the roundabout at Glenmore Parkway / Wentworth Road with a four-way intersection 
and a set of traffic lights  

 Providing additional turning lanes at the following intersections: Maxwell Street / Bringelly 
Road; Smith Street; and Jamison Road 

 Removing all right turns into and out of Homestead Road and Castle Road, with these roads to 
become left-in, left-out only 

 Providing traffic lights at the Frogmore Road / Tukara Road intersection 

 Realigning sections of Aspen Street and Hilliger Road to allow for a four-way roundabout at 
Maxwell Street. This roundabout would include a traffic light on Aspen Street only, to control the 
flow of traffic into Maxwell Street 

 Upgrading Cross Road and extending it south to connect to the roundabout on Wentworth 
Road, creating a through connection between Homestead Road and Wentworth Road 

 Providing a new roundabout and entry to the Penrith Christian School from Frogmore Road, 
about 85 metres west of Simeon Road 

 Providing a new service road for access to Penrith Golf and Recreation Club  

 Providing new U-turn facilities for eastbound and westbound traffic on Glenmore Parkway via a 
new roundabout west of the proposed golf course access  

 Providing retaining walls at the following locations: 

 On the eastern side of The Northern Road, south of Homestead Road 

 On either side of the M4 Motorway beneath the proposed bridge (reinforced soil walls) 

 On the western side of The Northern Road, south of Tukara Road 

 On the eastern side of The Northern Road, south of Bringelly Road 

 On the eastern and western side of The Northern Road at numerous locations between 
Maxwell Street / Bringelly Road and Smith Street, including at some private property 
boundaries 

 On the eastern and western side of The Northern Road at numerous locations between 
Smith Street and Jamison Road, including at some private property boundaries 

 On the northern side of the M4 eastbound on-ramp, towards the eastern end of the ramp 

 On the southern side of Smith Street, west of the intersection with The Northern Road 
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 On the eastern side of The Northern Road adjacent to the Flower Power Garden Centre, 
south of Castle Road 

 Providing a shared path on the western side of The Northern Road, between Glenmore 
Parkway and Jamison Road; and on the eastern side between Wentworth Road and Bringelly 
Road  

 Upgrading the footpath on the eastern side of The Northern Road, between Bringelly Road and 
Jamison Road 

 Providing noise barriers at the following locations: 

 On the northern side of the M4 Motorway eastbound exit ramp, and extending north along 
the western side of The Northern Road between the M4 Motorway and Tukara Road 

 On the western side of The Northern Road between Tukara Road and Aspen Street 

 Providing noise treatments for about 223 properties (including residential and non-residential), 
in addition to the proposed noise barriers 

 Providing new bus stops, and relocating some existing bus stops where necessary 

 Upgrading street lighting  

 Providing landscaping along the length of the route 

 Boundary adjustments to private property (this would include changes to driveways and front 
fences) to suit the changed road alignment 

 Partially acquiring a number of properties to accommodate the wider road corridor. 

Need for the proposal 

Traffic congestion 

The need for the proposal has arisen partly through an evaluation of the performance of the road 
network. The section of The Northern Road between the M4 Motorway and Great Western 
Highway is currently the highest trafficked section of the overall corridor between Narellan and 
Richmond. Traffic modelling demonstrates that The Northern Road between Glenmore Parkway 
and Jamison Road is at capacity, with vehicles travelling at very low speeds due to congestion and 
delays at intersections, particularly during peak periods. 

Infrastructure planning 

The need for the proposal is also identified in a number of strategic plans prepared by the 
Australian and NSW governments, in particular: 
 

 A Plan for Growing Sydney (2014) – This plan identifies and sets the strategic framework for 
key growth precincts in western Sydney. While these growth precincts are outside the proposal 
area, they will place demands on the capacity of The Northern Road in the proposal area 

 Western Sydney Infrastructure Plan (2015) – The plan documents Australian and NSW 
government investment in a 10-year, $3.6 billion road investment program for western Sydney. 
This plan will deliver major road upgrades to support an integrated transport solution for the 
region and capitalise on the economic benefits from the planned western Sydney airport at 
Badgerys Creek. The plan proposes an upgrade of The Northern Road between The Old 
Northern Road, Narellan and Jamison Road, South Penrith 

 NSW State Infrastructure Strategy (2014) – The strategy contains the NSW Government’s plan 
to invest $20 billion in infrastructure across the State to the year 2032 to drive productivity and 
promote economic growth. Two key targets of this strategy are to address ‘critical deficiencies’ 
in urban road capacity, and to prioritise transport projects associated with the planned western 
Sydney airport 

 NSW Long Term Transport Master Plan (2012) – The master plan provides a framework for 
transport policy and investment decisions. The Plan identifies transport challenges for Sydney 
that need to be addressed to support a competitive economy and strong communities, one of 
which is to provide better connections and services to growth areas like western Sydney 

 National transport and urban policy – The Australian Government strategies, such as Our Cities 
Our Future – A National Urban Policy (2011), the National Land Freight Strategy (2012) and the 
National Road Safety Strategy for Australia 2011–2020 (2011) provide support for the proposal 
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through their focus on economic growth and productivity, sustainability, national freight 
efficiency and road safety.  

Existing infrastructure 

The Northern Road between Glenmore Parkway, Glenmore Park and Jamison Road, South 
Penrith is a four-lane partially divided road.  
 
There are 16 intersections in the proposal area, five of which have traffic lights. The remainder rely 
on priority controls such as give way signs and stop lines. Some intersections prevent certain 
movements, such as right turns.  
 
Where The Northern Road is not a divided road within the proposal area, movements across the 
centre line are prohibited by painted double lines. However, over 100 properties have direct access 
onto The Northern Road and movements across the centre line to and from private properties are 
known to occur where there is no physical barrier. This can sometimes involve queuing of vehicles 
in travel lanes to turn right into driveways. 

Pedestrians and cyclists 

There are limited pedestrian and cyclist facilities on The Northern Road within the proposal area. 
Controlled pedestrian crossings exist at only three intersections, and there are no dedicated cycle 
paths, with the exception of a short section of road shoulder between Glenmore Parkway and 
Homestead Road / Garswood Road. Footpaths are provided north of Maxwell Street / Bringelly 
Road, but are too narrow to be shared by cyclists. 

Public transport 

The Northern Road serves two bus routes, and another two routes cross the corridor within the 
proposal area. Bus stops between Glenmore Parkway and Jamison Road are designated by 
signposting only. There are no bus shelters or bus bay facilities. 

Road safety 

Of the 155 crashes reported on The Northern Road between Glenmore Parkway and Jamison 
Road between July 2009 and June 2014, almost half were rear-end crashes involving two (or 
more) vehicles, while one-quarter involved vehicles making turning movements. About 40 per cent 
of crashes resulted in a reported injury, and there were no fatalities. 

Proposal objectives and development criteria 

The proposal objectives are guided largely by the NSW Government’s high-level objectives for the 
Western Sydney Infrastructure Plan (WSIP), and also align with the strategic objectives articulated 
in A Plan for Growing Sydney and the NSW Long Term Transport Master Plan. The objectives for 
the proposal are to: 
 

 Improve transport connections between the Penrith region and M4 Motorway and the planned 
western Sydney airport and surrounding developments including the Western Sydney 
Employment Area and the Western Sydney Priority Growth Area 

 Improve the flow of traffic to provide reliable journeys 

 Support public and active transport to promote sustainable and efficient journeys 

 Support freight movement to efficiently address the growing freight task 

 Improve road safety. 
 
The secondary development and evaluation criteria for the proposal, which support the WSIP 
objectives and proposal objectives, are to: 
 

 Minimise environmental impacts (including socio-economic considerations) 

 Deliver a cost-effective proposal  

 Maintain arterial road function. 
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Alternatives considered 

Feasible alternatives were identified in the context of the proposal area and the existing form and 
function of The Northern Road within the proposal area. They were then evaluated against the 
proposal objectives.  
 
Upgrading The Northern Road in an entirely new road corridor was not considered because: 
 

 It would not be consistent with the strategic plans discussed above 

 It would introduce a number of impacts, such as increased traffic and noise, and vegetation 
loss, to areas not currently within a road corridor 

 It would require considerably more property acquisition, and lead to changes in surrounding 
land use and connectivity.  

 
Roads and Maritime first considered three alternative strategies for a transport upgrade in The 
Northern Road corridor between Glenmore Parkway, Glenmore Park and Jamison Road, South 
Penrith: 
 

 Alternative 1 – The base case, without the proposal (that is, ‘do nothing’) 

 Alternative 2 – Upgrading The Northern Road along the existing route 

 Alternative 3 – Investment only in public transport. 
 
After considering each alternative strategy, Alternative 2 was chosen as the preferred strategy 
because it would best meet the proposal objectives.  

Options considered for the upgrade 

Location of the road widening 

Two options were identified to implement the upgrade of The Northern Road: 
 

 Option 1 – Widen The Northern Road to the east  

 Option 2 – Widen The Northern Road to the west. 
 
Both options would require a wider bridge over the M4 Motorway to accommodate additional lanes 
and upgraded interchange capacity, as well as provision for the approved Smart Motorway 
requirements.  
 
Option 1 was selected as the preferred option because: 
 

 It would have less impact than Option 2 in terms of property acquisitions, and therefore a lower 
cost and less impact on communities 

 It would be easier to construct with no need to realign local roads and less impact on utilities 
and services. This would translate to a lower construction cost, a shorter construction 
timeframe and less impact on residents, businesses and motorists.  

Public transport options 

The proposal objectives set a clear goal of supporting public transport. Transport for NSW 
recommended that the proposal consider a rapid bus route between the planned western Sydney 
airport and Penrith CBD. The decision to include dedicated bus lanes in the proposal was made 
after consideration of different bus transit options including a separate bus transit way within the 
road corridor, and preservation of a separate corridor for a future bus transit way. Kerbside bus 
lanes were preferred for reasons of cost, ease of integration with the M4 Motorway interchange, 
ease of construction, and overall efficiency. 
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M4 Motorway interchange options 

The existing M4 Motorway interchange with The Northern Road is reaching its capacity and offers 
limited scope for upgrade without significant and costly structural modifications. Options for 
upgrading the interchange were considered with the aim of delivering long-term traffic 
improvements. Roads and Maritime considered two options for increasing the bridge deck area to 
provide the required layout. Two simplified options were considered:  
 

 Option 1 – Demolish the existing bridge and replace it with a new structure 

 Option 2 – Retain and widen the existing bridge. 
 
Option 1 was selected as the preferred option as it would have less permanent impact on 
surrounding properties, and would result in a more cost-effective and compliant design outcome 
without compromising required design standards for vehicle clearance (below the bridge). 

Statutory and planning framework 

Clause 94 of State Environmental Planning Policy (Infrastructure) 2007 (ISEPP) permits 
development on any land for the purpose of a road or road infrastructure facilities to be carried out 
by or on behalf of a public authority without consent. 
 
As the proposal is for the purpose of a road and is to be carried out by Roads and Maritime, 
development consent from Penrith City Council is not required. The proposal is not State 
significant infrastructure or State significant development, and can be assessed under Part 5 of the 
Environmental Planning and Assessment Act 1979 (EP&A Act).  
 
Roads and Maritime is the determining authority for the proposal. Roads and Maritime has formed 
the view that the proposal is not likely to significantly affect the environment and would not require 
the preparation of an Environmental Impact Statement (EIS). This Review of Environmental 
Factors (REF) has been prepared as part of the assessment process. 

Community and stakeholder consultation  

Roads and Maritime carried out formal consultation between July and August 2015 to seek 
community input to the Preliminary Concept Design and Access Strategy for the upgrade of The 
Northern Road between Littlefields Road and Jamison Road, which included this proposal. 
 
The community was provided with information about the Preliminary Concept Design and Access 
Strategy, and invited to comment. Consultation involved a community update newsletter, print 
media advertising, a project webpage and interactive portal, door knocking, one-on-one meetings 
with affected residents, and community information sessions. Community members were invited to 
provide written feedback on the proposal and all feedback was recorded by Roads and Maritime, 
and considered in further development of the Preliminary Concept Design. 
 
Roads and Maritime also formally consulted with Penrith City Council in accordance with the 
requirements of the ISEPP.  
 
Roads and Maritime will continue to consult with the community and stakeholders during 
development of the proposal.  
 
Roads and Maritime invites comments on this REF. Submissions received during the public display 
period will be addressed in a formal submissions report and, if a decision is made to proceed with 
the proposal, will be considered during detailed design of the proposal. 
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Environmental impacts 

The development of the proposal would have some adverse impacts during construction. There 
would also be longer-term positive and adverse impacts once the proposal is operating. These are 
summarised below. 

Traffic and access 

During construction, access to all existing properties along The Northern Road would be 
maintained under a construction staging strategy developed by Roads and Maritime and the 
construction contractor. While there would be some temporary disruptions and diversions to traffic, 
including reduced speed limits through construction zones, Roads and Maritime would ensure that 
the existing road capacity and function are maintained during peak periods throughout 
construction, including during construction of the proposed M4 Motorway bridge.  
 
With the proposal built and operating, the capacity of The Northern Road would improve 
substantially. The proposal would achieve the primary objectives of increasing capacity and 
improving intersection performance for forecast traffic growth to 2031 along the corridor. This 
means that travel times along the corridor would decrease due to reduced congestion, improved 
traffic flow and shorter waiting times at traffic lights.  
 
The proposal would also improve safety along the corridor by introducing a divided carriageway, 
and providing controlled turning movements at some intersections that are currently uncontrolled. 
To increase safety and improve traffic flows, some existing turning movements would no longer be 
permitted, requiring detours that would increase the length of some trips.  
 
The proposal includes additional bus lanes and new pedestrian and cyclist facilities, including 
paths and signalised crossings, which would support increased public and active transport. 

Noise and vibration 

During construction, predicted noise levels indicate there would be noise impacts at sensitive 
receiver locations (that is, dwellings and schools) that are close to the proposal boundary. This 
would include construction activities that are likely to be carried out outside of standard 
construction hours. Where construction noise is predicted to exceed noise management levels, 
including planned night time or weekend works, this would be mitigated through construction noise 
management techniques. 
 
During operation, noise modelling for the proposal shows that, without treatment, noise 
management levels would be exceeded at some receivers along both sides of The Northern Road, 
in particular those receivers located north of the M4 Motorway. The proposal therefore includes 
noise barriers along the road edge at the following locations: 
 

 Along the northern side of the eastbound M4 Motorway off-ramp  

 Along the western side of The Northern Road from the M4 Motorway to Aspen Street, with a 
break at Tukara Road. 

 
To the north of Maxwell Street and Bringelly Road, noise walls are not a viable noise mitigation 
option because of the need to maintain access between The Northern Road and individual 
properties.  
 
With the proposal and after the erection of proposed noise barriers, about 223 receivers located 
adjacent to and near The Northern Road would continue to experience operational noise impacts, 
such that these receivers would be eligible for consideration of at-property treatments to mitigate 
operational noise. The majority of these receivers are located adjacent to the existing road 
alignment and already experience high noise levels during the day or night. For those areas where 
noise barriers are either not proposed or would not be effective, individual at-property treatments 
would be considered for receivers where noise management levels are predicted to be exceeded. 
Noise mitigation, where reasonable and feasible, would be considered during detailed design. 
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Biodiversity 

The proposal would impact on up to 2.4 hectares of remnant native vegetation and up to 
3.9 hectares of planted vegetation along the M4 Motorway (6.3 hectares in total). Vegetation 
removed by the proposal would include: 
 

 About 1.9 hectares of remnant Cumberland Plain Woodland in the Sydney Basin Bioregion 
Threatened Ecological Community (TEC) 

 About 0.4 hectares of remnant River-Flat Eucalypt Forest TEC.  
 
This is considered to be a small proportional loss of vegetation when considered in the context of 
the locality (the area within 10 kilometres of the proposal). However, it is Roads and Maritime 
policy to provide biodiversity offsets where more than one hectare of high conservation value 
vegetation is cleared. As such, an offset strategy is required to offset the proposed clearing of 
critically endangered Cumberland Plain Woodland in the Sydney Basin Bioregion. 
 
An Assessment of Significance has been conducted for threatened species and ecological 
communities that are likely to occur in the study area. With appropriate safeguards, the proposal is 
unlikely to have a significant impact on any listed threatened species, populations or ecological 
communities. 

Surface and groundwater quality 

Construction works have the potential to impact on surface water quality during construction. The 
biggest risk is from sediment-laden runoff caused by excavation, vegetation removal and other 
surface work, particularly before or during periods of heavy rainfall. Erosion and sedimentation 
control measures are therefore proposed to manage potential water quality issues. 
 
No significant groundwater impacts are expected as cuttings would be relatively shallow and 
located above the regional shallow groundwater table (the proposed cuttings would be less than 
two metres below ground level). Piling would be required to build the M4 Motorway bridge, but is 
unlikely to impact on groundwater as the piles would not create a barrier to groundwater flows or 
extend deep enough to create pathways between shallow and deep aquifers. 
 
During operation, runoff from the proposal could potentially impact on local surface water quality by 
washing litter, debris and pollutants (such as hydrocarbons) from the road pavement into 
surrounding natural drainage lines and water courses. It is unlikely that the road’s operation would 
impact on groundwater flow conditions or quality as the road alignment would be located well 
above the main groundwater systems.  
 
To protect water quality during operation, all runoff from the road would be captured and conveyed 
by new pavement drainage systems to existing drainage lines along The Northern Road. Existing 
cross-drainage infrastructure, such as culverts, would be upgraded or replaced where required, to 
capture and convey overland flows and to channel them into existing drainage lines. 

Soils and contaminated land 

During construction, there is potential for soil erosion and the exposure of salinity within soils. 
There is moderate to high potential for salinity in the soils of the proposal area, and salinity testing 
would need to be carried out prior to construction to further assess risks and identify controls. 
 
A number of sites in the vicinity of the proposal have been identified as having potential for ground 
contamination because of their historical use. For all sites, the risk was identified as moderate and 
is not considered to present a material constraint to the proposal. Further investigation and 
assessment would be required prior to construction to implement appropriate risk management 
measures. 
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Flooding and hydrology 

Existing drainage patterns along The Northern Road would be generally improved as part of the 
proposed upgrade. The proposal’s impact on peak surface water flows would be minor and would 
not increase flood risk to adjacent properties. The proposal includes additional surface water 
detention capacity to enable storage of flood waters during heavy rain. 

Landscape, visual amenity and urban design 

Visual and landscape impacts would occur during the proposal’s construction and operation. 
Construction impacts would include a changed visual environment from construction plant, 
equipment, temporary compounds and stockpiles. Local landscapes would be altered by 
earthworks and vegetation clearing creating a wider road corridor, potentially changing sight lines 
and the relationship between the road corridor and surrounding land. 
 
Once the proposal is built, there would be permanent visual and landscape changes throughout 
the proposal area. The main visual changes would be due to the widening of The Northern Road 
corridor, the proposed M4 Motorway bridge, and the introduction of noise walls / noise mounds, 
landscaping, signage, bus shelters and general road furniture.  
 
The local landscape would be permanently altered by changed road surface levels, retaining walls 
and other new road infrastructure.  
 
Some of the changes would be beneficial, such as the improved pedestrian and cyclist facilities, 
and roadside landscaping. However some changes would have a negative impact on the 
landscape, such as the loss of public open space at Rotary Park and Kingswood Lions Park to 
accommodate the widened intersection of The Northern Road, Maxwell Street and Bringelly Road. 

Social and economic factors 

The proposal has the potential for both regional and local benefits in the medium to longer term 
through reduced traffic congestion, improved access, better public transport facilities, and more 
efficient connectivity between Penrith and the M4 Motorway. 
 
However, there would be adverse impacts during both construction and operation. These impacts 
would include: 
 

 The potential for temporary changes to access at some properties to enable construction of the 
widened road corridor. Where temporary disruptions are required, alternative access would be 
identified in consultation with property owners. Temporary access requirements would be 
confirmed during detailed design and construction staging 

 The partial acquisition of land from 44 individual properties along The Northern Road and some 
adjoining roads. Acquisitions would comprise strips of land to facilitate the proposed road 
corridor widening. Most of these acquisitions would affect private land, but some Council-
owned land would also be affected 

 Property adjustments, including relocation of boundary fencing and driveways, particularly 
along The Northern Road north of Maxwell Street / Bringelly Road. The adjustments would also 
result in the loss of roadside trees and landscaped areas. Property impacts and adjustments 
would be confirmed during detailed design in consultation with property owners.  

Cultural heritage 

Two Aboriginal archaeological sites would be impacted by the proposal. Both sites are highly 
disturbed from modern land use and erosion and considered to have low archaeological 
significance. An Aboriginal Heritage Impact Permit (AHIP) is required for the land within the 
proposal boundary and specifically for Aboriginal objects within the impacted sites.  
 
No mitigation is required for the impacted archaeological sites as they are both highly disturbed 
and have low levels of significance. 
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No items of non-Aboriginal heritage significance were identified within the study area. Therefore, it 
is considered unlikely that the proposal would impact on non-Aboriginal heritage. 

Justification and conclusion 

The proposed upgrade of The Northern Road between Glenmore Parkway, Glenmore Park and 
Jamison Road, South Penrith is subject to assessment under Part 5 of the EP&A Act. The REF 
has examined, and taken into account to the fullest extent possible, all environmental matters 
affecting or likely to be affected by the proposal. 
 
A number of potential environmental impacts from the proposal have been avoided or reduced 
during the concept design and options assessment process, particularly in relation to the proposed 
widening of The Northern Road and the proposed M4 Motorway bridge.  
 
The proposed upgrade of The Northern Road, as described in this REF, best meets the proposal 
objectives. However, it would still result in some potential impacts during construction and 
operation including construction noise and vibration, changes to access and traffic delays during 
construction, partial land acquisition and property adjustments, and visual and landscape changes. 
Mitigation measures would seek to manage and minimise these potential impacts. 
 
The proposal’s environmental impacts are not considered significant and an environmental impact 
statement is not required. Therefore, approval is not required from the Minister for Planning under 
Part 5.1 of the EP&A Act. The proposal is unlikely to significantly affect threatened species, 
populations or ecological communities or their habitats, within the meaning of the Threatened 
Species Conservation Act 1995 or Fisheries Management Act 1994 and a Species Impact 
Statement is not required. The proposal is unlikely to affect Commonwealth land or have a 
significant impact on any matters of national environmental significance. 
 
The proposal would reduce traffic congestion, provide additional capacity and improve road user 
safety along The Northern Road by increasing the number of lanes, dividing the carriageway, 
upgrading intersections and increasing the capacity of the M4 Motorway interchange. The proposal 
would also provide dedicated public transport facilities and improve facilities for pedestrians and 
cyclists.  
 
On balance, the proposal’s long-term benefits would outweigh its impacts, and the proposal is 
considered to be justified.  
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1 Introduction 

1.1 Proposal identification 

Roads and Maritime Services (Roads and Maritime) proposes to upgrade a four kilometre section 
of The Northern Road between Glenmore Parkway, Glenmore Park and Jamison Road, South 
Penrith (the proposal), including an upgrade of the M4 Motorway interchange.  
 
The key features of the proposal would include:  
 

 Widening The Northern Road to provide a divided road with three general traffic lanes and a 
kerbside bus lane in each direction 

 Upgrading the M4 Motorway interchange. This work would include: 

 Replacing the existing bridge over the M4 Motorway with a new, wider bridge 

 Realigning and widening the motorway entry and exit ramps to allow for future M4 Smart 
Motorway upgrades 

 Replacing the two sets of existing traffic lights with one set of traffic lights controlling all 
movements through the interchange 

 Replacing the existing roundabout at Glenmore Parkway / Wentworth Road with a four-way 
intersection and a set of traffic lights  

 Providing additional turning lanes at the following intersections: 

 Maxwell Street / Bringelly Road 

 Smith Street 

 Jamison Road 

 Removing all right-turns into and out of Homestead Road and Castle Road, with these roads to 
become left-in, left-out only 

 Providing traffic lights at the Frogmore Road / Tukara Road intersection 

 Realigning sections of Aspen Street and Hilliger Road to allow a proposed four-way roundabout 
at Maxwell Street. This roundabout would include a traffic light on the approach from Aspen 
Street only, to control the flow of traffic into Maxwell Street 

 Upgrading Cross Road and extending it south to connect to an existing roundabout on 
Wentworth Road, creating a through connection between Homestead Road and Wentworth 
Road 

 Providing a new roundabout and entry to the Penrith Christian School from Frogmore Road, 
about 85 metres west of Simeon Road 

 Providing a new service road for access to Penrith Golf and Recreation Club  

 Providing new U-turn facilities for eastbound and westbound traffic on Glenmore Parkway via a 
new roundabout west of the proposed golf course access  

 Providing retaining walls at the following locations: 

 On the eastern side of The Northern Road, south of Homestead Road 

 On either side of the M4 Motorway beneath the proposed bridge (reinforced soil walls) 

 On the western side of The Northern Road, south of Tukara Road 

 On the eastern side of The Northern Road, south of Bringelly Road 

 On the eastern and western side of The Northern Road at numerous locations between 
Maxwell Street / Bringelly Road and Smith Street  

 On the eastern and western side of The Northern Road at numerous locations between 
Smith Street and Jamison Road 

 On the northern side of the M4 Motorway eastbound on-ramp, towards the eastern end of 
the ramp 

 On the southern side of Smith Street, west of the intersection with The Northern Road 

 On the eastern side of The Northern Road adjacent to the Flower Power Garden Centre, 
south of Castle Road 
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 Providing a shared path on the western side of The Northern Road, between Glenmore 
Parkway and Jamison Road; and on the eastern side between Wentworth Road and Bringelly 
Road 

 Upgrading the footpath on the eastern side of The Northern Road, between Bringelly Road and 
Jamison Road 

 Providing noise barriers at the following locations: 

 On the northern side of the M4 Motorway eastbound exit ramp, and extending north along 
the western side of The Northern Road between the M4 Motorway and Tukara Road 

 On the western side of The Northern Road between Tukara Road and Aspen Street 

 Upgrading road drainage along the route (such as detention basins, where required)  

 Moving utilities, such as pipes and cables  

 Providing new bus stops, and relocating some existing bus stops where necessary 

 Upgrading street lighting  

 Providing landscaping along the length of the route 

 Changing entries to private property (this would include changes to driveways) to suit the 
changed road alignment 

 Partially acquiring a number of properties to accommodate the wider road corridor. 
 
The proposal would require the temporary use of a number of sites for ancillary facilities during 
construction. Up to 11 ancillary sites would be used throughout the construction period, generally 
for stockpiling materials, storing plant and equipment, and for temporary site offices. (Further 
details about ancillary sites are provided in Section 3.4). 
 
Construction of the proposal would be staged to enable work to be completed safely while 
maintaining traffic flows at all times. Construction would involve building one carriageway at a time, 
and switching traffic between the carriageways to preserve traffic flows for the duration of work. 
Similarly, construction of the new bridge over the M4 Motorway would be staged, with demolition of 
the existing bridge occurring after completion of construction of the new bridge, to minimise overall 
construction impacts. Further details of construction staging are provided in Section 3.3. 
 
The location of the proposal is shown in Figure 1-1 and an overview of the proposal is provided in 
Figure 1-2. The proposal is described in more detail in Section 3. The proposal area defined in 
Figure 1-1 identifies only the land within the proposal’s construction footprint, with a small buffer to 
accommodate the minor changes that may arise as the design is further developed. Numerous 
studies have been undertaken in support of the assessment documented in this REF (see Section 
6, and Appendices). Some of these studies assess the proposal in a broader, regional context and 
are not limited by the proposal’s footprint, as noted in the relevant section and technical 
assessment. 
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Figure 1-1   |   The Northern Road Upgrade between Glenmore Parkway and Jamison Road
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Figure 1-2    |   Main features of the proposal Page 1 of 2
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1.1.1 The proposal area 

For the purposes of this REF the proposal area is identified as the area likely to be directly affected 
by the proposal’s construction, which would include any utility relocations. The proposal area 
footprint is therefore defined as the area outlined in yellow in Figure 1-1. Any reference to the 
proposal area in this REF is therefore a reference to the area shown in Figure 1-1. 
 
Many of the technical studies prepared in support of this REF have assessed the proposal’s likely 
impacts on a much wider area. Each technical discipline has a different need in terms of the scope 
of their assessment. For example, the socio-economic assessment looks at the community living 
and working in and around the area directly affected by the proposal, and has therefore assessed 
the proposal’s likely impacts on the entire Penrith local government area. The biodiversity 
assessment similarly has investigated the ecology of the wider region to gain an understanding of 
the habitats that would be directly impacted by the proposal. The hydrology and drainage 
assessment has investigated the catchment areas of the streams and watercourses that would be 
impacted by the proposal.  
 
Each report therefore defines an ‘investigation area’ within which assessments have been 
targeted, and which is unique to the needs of the specific technical discipline. The REF 
acknowledges the different investigation areas that have been assessed, considers the proposal’s 
wider impacts, and makes recommendations for appropriate management and mitigation of 
impacts. The proposed mitigation measures would all be implemented within the proposal area as 
defined here, and as illustrated in Figure 1-1. 

Surrounding land 

The proposal is located in the Penrith local government area, and is surrounded by a mix of low-
density residential and rural residential land. Between Glenmore Parkway and Bringelly Road, all 
land to the east of The Northern Road is rural residential, while all of the land to the west of The 
Northern Road and north of Bringelly Road has been developed for low-density residential use. 
Within the proposal area there are schools, places of worship, a golf course and low-intensity 
commercial development. 
 
Prominent relevant land uses outside the proposal area include the Commonwealth Defence 
Establishment Orchard Hills (located to the south on the eastern side of The Northern Road) and 
the site of the planned western Sydney airport at Badgerys Creek. 

1.2 Background to the proposal 

The Northern Road Upgrade is a component of the Australian and NSW Governments’ Western 
Sydney Infrastructure Plan (WSIP). The WSIP involves major road upgrades that will support the 
economic, social and land use objectives associated with the development of the planned western 
Sydney airport at Badgerys Creek.  
 
With the planned growth in western Sydney and the strategic importance of The Northern Road in 
connecting major growth areas to Penrith and the M4 Motorway, improvements in transport 
infrastructure will be critical to meeting future needs. 
  
Before January 2016, the proposal was planned to be delivered as part of a larger stage of The 
Northern Road Upgrade between Mersey Road, Bringelly and Jamison Road, South Penrith. This 
larger program of work was declared to be a State Significant Infrastructure project under Part 5.1 
of the Environmental Planning and Assessment Act 1979 (EP&A Act). The Secretary’s 
Environmental Assessment Requirements (SEARs) for that project were issued under section 
115Y of the EP&A Act on 28 July 2015.  
 
Roads and Maritime then reviewed the delivery and planning pathway for the overall The Northern 
Road upgrade and identified an opportunity to accelerate delivery for The Northern Road Upgrade 
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between Glenmore Parkway, Glenmore Park and Jamison Road, South Penrith (the proposal). The 
Northern Road Upgrade between Mersey Road, Bringelly and Glenmore Parkway, Glenmore Park 
would meet a longer term, strategic need generated by the planned western Sydney airport at 
Badgerys Creek, and its associated developments and land use changes. However, as there is a 
current need for the proposed upgrade of The Northern Road between Glenmore Parkway and 
Jamison Road that requires immediate attention (see Chapter 2), this section of the proposed 
upgrade may be considered as a separate proposal. 
 
Therefore, after consultation with the NSW Department of Planning and Environment (DP&E), it 
was agreed that this section of The Northern Road Upgrade could be assessed and determined 
under Part 5 of the EP&A Act.  The statutory planning approvals pathway for the proposal is 
discussed in Chapter 4. The SEARs have since been modified to reflect the removal of this 
proposal and the proposal is no longer subject to Part 5.1 of the EP&A Act. Therefore the SEARs 
no longer apply to the proposal.  
 
The Northern Road Upgrade between Mersey Road, Bringelly and Glenmore Parkway, Glenmore 
Park is a State Significant Infrastructure project. The Environmental Impact Statement for that 
project is being prepared and is scheduled for public display in early 2017. 

1.3 Purpose of the report 

This review of environmental factors (REF) has been prepared by Jacobs on behalf of Roads and 
Maritime’s Infrastructure Development Division. For the purposes of these works, Roads and 
Maritime is the proponent and the determining authority under Part 5 of the Environmental 
Planning and Assessment Act 1979 (EP&A Act). 
 
The purpose of the REF is to describe the proposal, document the likely impacts of the proposal on 
the environment, and detail protective measures to be implemented. 
 
The description of the proposal and associated environmental impacts has been undertaken in the 
context of clause 228 of the Environmental Planning and Assessment Regulation 2000, the factors 
in Is an EIS Required? Best Practice Guidelines for Part 5 of the Environmental Planning and 
Assessment Act 1979 (Is an EIS required? guidelines) (DUAP, 1995/1996), the Threatened 
Species Conservation Act 1995 (TSC Act), the Fisheries Management Act 1994 (FM Act), and the 
Australian Government’s Environment Protection and Biodiversity Conservation Act 1999 (EPBC 
Act).  
 
In doing so, the REF helps to fulfil the requirements of section 111 of the EP&A Act that Roads and 
Maritime examine and take into account to the fullest extent possible all matters affecting or likely 
to affect the environment by reason of the activity. 
 
The findings of the REF will be considered when assessing: 

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

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

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

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

This chapter describes the need for the proposal in terms of its strategic setting and operational 
need. It identifies the various options considered and the selection of the preferred option for the 
proposal. 

2.1 Strategic need for the proposal 

The proposal is framed by a suite of key NSW Government strategic planning and policy 
documents that highlight the NSW Government’s priorities for economic growth, building 
infrastructure, and improvements in the delivery of health, education and public services across 
NSW (NSW 2021- A plan for our state (NSW Government, 2011)). 
 
Under the ‘building infrastructure’ priority, the NSW Government is committed to improving road 
travel reliability given that congestion across metropolitan Sydney is estimated to cost up to 
$5 billion per annum, and will rise to $8 billion by 2021 if nothing is done. To ensure journey times 
on key roads continue to improve, the NSW Government is working to make better use of existing 
road infrastructure and building extra road capacity, as well as encouraging commuters to use 
public transport and to take greater advantage of off-peak travel. 
 
Building the proposal would help to achieve the NSW Government’s infrastructure priority by 
enabling traffic to move around western Sydney with greater ease, reducing travel times, boosting 
productivity and reducing business costs. 

2.1.1 Regional context 

The State Government’s A Plan for Growing Sydney (NSW Government, 2014) (see Section 
2.1.5) sets the urban planning framework for “transforming the productivity of western Sydney 
through growth and investment”. The State Government has established the Greater Sydney 
Commission, an independent advisory and strategic body representing diverse interest groups, 
with a clear mandate to lead the metropolitan planning of Sydney. A Plan for Growing Sydney is 
the roadmap with which the government, through the Greater Sydney Commission, will guide the 
future development of the Sydney region. 
 
Under this Plan, most of the development will be concentrated in identified growth precincts, 
namely: 
 

 The Western Sydney Employment Area (WSEA) – This is targeted as the single largest new 
employment area in the metropolitan area, stimulated by the planned western Sydney airport at 
Badgerys Creek and the proposed surrounding transport infrastructure  

 The Western Sydney Priority Growth Area (WSPGA) – This will open up over 6,000 hectares of 
land to employment, with a focus on freight and logistics. The planned airport would provide a 
new activity hub and provide an international gateway to western Sydney 

 The South West Priority Land Release Area (SWPLRA) – This will add some 300,000 new 
residents to the area, with attendant schools, shops and other facilities. 

 
These major land use changes are outside the study area. However, together with natural growth 
in Penrith and Campbelltown, they will drive a dramatic increase in traffic demand in the region 
and, directly or indirectly, place demands on the capacity of The Northern Road between Glenmore 
Parkway, Glenmore Park and Jamison Road, South Penrith (see Figure 2-1).  

2.1.2 Western Sydney Infrastructure Plan 

Western Sydney is Australia’s third largest economy and in its own right would be Australia’s fourth 
largest city. During the next 20 years the region is expected to grow from two million to three 
million people, which is why the Australian and NSW governments are investing in significant road 
infrastructure. 
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The Australian and NSW governments are funding a ten year, $3.6 billion road investment program 
for western Sydney, which is documented in the Western Sydney Infrastructure Plan (NSW 
Government, 2015) (WSIP). The WSIP will deliver major road upgrades to support an integrated 
transport solution for the region and capitalise on the economic benefits from the planned western 
Sydney airport. The WSIP proposes greater road capacity ahead of future demand from planned 
residential and employment development in the Priority Land Release Areas (south west and north 
west) and the WSPGA. This work will transform the region’s economy and provide incentives for 
commercial and residential development in western Sydney. 
 
The four key focus areas and associated program objectives for the WSIP  are:  
 

 Development and demand – Support the planned western Sydney airport at Badgerys Creek, 
and land use change and residential growth; balancing functional, social, environmental and 
value for money considerations  

 Connectivity to airport – Provide a resilient connection to the planned western Sydney airport 
site for freight and people  

 Integrated network – Provide road improvements to support and integrate with the broader 
transport network  

 Customer focus – Provide meaningful engagement with customers and stakeholders 
throughout the program life.  

 
A number of road improvements are proposed under the WSIP. These include the following major 
road upgrades: 
 

 The Northern Road Upgrade – A 35 kilometre upgrade between Narellan and Penrith. 
Construction is underway between The Old Northern Road and Peter Brock Drive, with the 
remaining stages in planning 

 Werrington Arterial Road – A two kilometre road to provide a high quality link between the 
Great Western Highway and the M4 Motorway. Construction began in March 2015 and is 
expected to finish in the first half of 2017 

 Bringelly Road Upgrade – An upgrade of Bringelly Road between Camden Valley Way, 
Leppington and The Northern Road, Bringelly. It would be delivered in two stages: 

 Stage 1 – 5.7 kilometres from Camden Valley Way, Leppington to King Street, Rossmore. 
Construction is underway and is expected to be completed in late 2017 

 Stage 2 – 4.3 kilometres from King Street, Rossmore to The Northern Road, Bringelly. 
Detailed design is being finalised for Stage 2. Construction is expected to start in early 2017 
and be completed in mid-2019 

 M12 Motorway – A 14 kilometre east–west motorway between the WestLink M7 Motorway and 
The Northern Road. The preferred route will be announced in late 2016, and public consultation 
on the preliminary design and access strategy will occur in mid-2017 

 A grade-separated interchange of The Northern Road and Bringelly Road, Bringelly – This 
would be delivered as part of the upgrades of The Northern Road and Bringelly Road 
Construction is expected to start by early 2017 with the interchange open to traffic in late 2019 

 Glenbrook Intersection Upgrade – This would improve safety and manage congestion at the 
intersection of Ross Street and the Great Western Highway, Glenbrook.  

 
In addition to the above major road proposals, the Commonwealth has allocated a separate 
$200 million Local Roads Package from which councils can apply for funding to upgrade local 
roads.  
 
The projects that are part of the WSIP are shown in Figure 2-1. The proposal is a critical 
component of the WSIP, and integral to the NSW Government’s commitment to facilitate the 
Australian Government’s timetable and transport objectives for the planned western Sydney 
airport. (The program objectives of the WSIP are incorporated into the proposal objectives and are 
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outlined in Section 2.4.) If the proposal were not to proceed, it could reduce the expected benefits 
of other road upgrades in the region and the planned western Sydney airport. 
 

 
 
Figure 2-1  The Western Sydney Infrastructure Plan, showing proposed major road and local road 

projects (Source: NSW Roads and Maritime)  

2.1.3 NSW State Infrastructure Strategy (update) 2014 

The State Infrastructure Strategy 2012–2032 (Infrastructure NSW, 2012) (State Infrastructure 
Strategy) is a 20-year strategy which identifies and prioritises the delivery of critical public 
infrastructure to drive productivity and economic growth. Infrastructure NSW’s assessment of the 
State’s existing infrastructure has highlighted critical deficiencies in urban road capacity. The State 
Infrastructure Strategy identifies strategic infrastructure options to meet the challenges of 
population growth and substantial increases in freight volumes. 
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The report was updated in November 2014 in the State Infrastructure Strategy Update 
(Infrastructure NSW, 2014a). The Strategy Update recognises the requirement for improved road 
infrastructure around the planned western Sydney airport site with connections to the surrounding 
growth centres and expanding employment area. The Strategy Update outlines these projects as 
part of The Western Sydney Roads Plan, which is now known as WSIP (see Section 2.1.2). 
 
The proposal responds to the State Infrastructure Strategy as it would improve road capacity along 
a key corridor between the planned western Sydney airport and the surrounding growth centres, 
the Penrith city centre and the M4 Motorway. 

2.1.4 NSW Long Term Transport Master Plan  

The NSW Long Term Transport Master Plan (Transport for NSW, 2012) (Transport Master Plan) 
sets the direction for transport planning to 2031, providing a framework for transport policy and 
investment decisions that respond to key challenges. The Transport Master Plan is linked to NSW 
2021: A Plan to Make NSW Number One (NSW Government, 2012) and integrates transport 
planning with wider economic, infrastructure, social, housing and land use planning strategies, 
including A Plan for Growing Sydney (see Section 2.1.5) and the State Infrastructure Strategy (see 
Section 2.1.3). 
 
The Transport Master Plan takes a dual regional and modal approach, providing regional transport 
plans for all regions across the State, in addition to setting future directions for bus, rail, light rail, 
ferry, walking and cycling in the Sydney metropolitan area. It also identifies solutions and actions 
that integrate, grow, modernise and manage the transport system in the short term (up to five 
years), medium term (five to ten years) and longer term (ten to 20 years). 
 
Actions and future challenges identified in the Transport Master Plan are based on a sound body of 
evidence stemming from extensive detailed research. They are also informed by public 
consultation and advice from transport experts. Of most relevance to the study area and its 
surrounding lands are Sydney’s Rail Future and Sydney’s Bus Future, which commit to: 
 

 Investing in rail network capacity, particularly new links to the South West and North West 
Priority Land Release areas 

 Redesigning bus networks to create a connected system and wider choice of services to more 
destinations, including bus services for the South West and North West Priority Land Release 
areas as they develop. 

 
The Transport Master Plan identifies four transport challenges for the Greater Sydney metropolitan 
area that need to be addressed to support a competitive economy and strong communities. One of 
these is providing better connections and services to Sydney’s growth areas. The proposal would 
help to meet the key transport challenges presented in the Transport Master Plan by: 
 

 Providing future population and employment growth in Greater Sydney  

 Providing a key element in a sustainable transport network to support jobs growth in the area 
and around the planned western Sydney airport at Badgerys Creek 

 Providing a high capacity road link for the South West Priority Land Release Area by 
completing a critical section of the overall upgrade of The Northern Road from Narellan to 
Penrith 

 Preserving and enhancing a critical transport corridor that will service the Western Sydney 
Priority Growth Area for many years 

 Providing upgraded connections between key road networks (motorways) in Western Sydney 
to the planned western Sydney airport 

 Providing a key element in an upgraded road network that will facilitate connections between 
Penrith, the Western Sydney Priority Growth Area and the South West Priority Land Release 
Area 

 Providing enhanced public transport connections between Penrith and the planned western 
Sydney airport 
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 Improving pedestrian and cycling facilities along the upgraded The Northern Road corridor 
between Glenmore Parkway, Glenmore Park and Jamison Road, South Penrith. 

2.1.5 A Plan for Growing Sydney – Metropolitan Strategy for Sydney  

A Plan for Growing Sydney (NSW Government, 2014) is the blueprint for the development of 
metropolitan Sydney over the next 20 years. Central to the Plan’s overall vision is that western 
Sydney is the region that will “drive the future productivity of Sydney and NSW.” 
 
The Plan sets a number of long-term goals and identifies strategies to meet those goals. Of 
particular relevance to western Sydney and to this proposal, the Plan aims to: 
 

 Build new housing and generate urban renewal around centres in western Sydney 

 Foster economic development in strategic centres and transport gateways in western Sydney 

 Connect centres in western Sydney to support their development. 
 
Transport is a key theme in the Plan, with western Sydney identified as a key freight hub requiring 
improvements to the road network, and the planned western Sydney airport at Badgerys Creek 
identified as a stimulus to the regional economy that will trigger investment in road and rail 
infrastructure. 

Western Sydney Employment Area 

A Plan for Growing Sydney sets a target of at least 625,000 new jobs across Sydney by 2031, of 
which 50 per cent are to be located in western Sydney. The Plan recognises the Western Sydney 
Employment Area (WSEA) (see Figure 2-2), a large area of predominantly industrial zoned land 
south-west of the WestLink M7 and M4 Motorways, as the single largest new employment space in 
the metropolitan area and one of the of nine ‘city shapers’. The Plan identifies the following 
priorities for the WSEA: 
 

 Investigate a potential south-west expansion of the WSEA of up to 10,000 hectares through a 
structured planning process 

 Encourage critical industries that support the economy’s global functioning and promote 
employment, such as industrial uses, freight, logistics and research and development functions 
as well as opportunities for agribusiness and food production 

 Identify opportunities to improve transport connections to the area, including protecting a 
corridor for the Western Sydney Freight Line and completing the Western Sydney Employment 
Area arterial network. 

 
Since the publication of the Plan, the NSW Department of Planning and Environment has refined 
the strategic objectives for western Sydney. Therefore, a portion of the land originally identified 
within the WSEA, to the north of Elizabeth Drive, has now been subsumed into the Western 
Sydney Priority Growth Area (WSPGA) as shown in Figure 2-2. However, the broad strategic 
objectives and principles outlined above are still considered to apply to this land. 
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Figure 2-2  The Western Sydney Priority Growth Area and Western Sydney Employment Area 

(source: NSW Department of Planning and Environment website, accessed 6-05-2016)  
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Subregional planning 

The Plan also guides subregional planning by identifying the metropolitan priorities for each of the 
subregions across Sydney. Subregional planning demonstrates how the growth of the city will be 
closely integrated with long-term transport and infrastructure planning, as major renewal and 
growth programs capitalise on existing and planned transport.  
 
Under the Plan, the proposal is located in the West Subregion. The proposal is consistent with a 
number of key priorities for the West Subregion, such as: 
 

 Improving transport connections to provide better access between centres in the subregion and 
centres in other subregions and with regional NSW (including freight connections) 

 Improving transport connections to eastern Sydney to capitalise on the subregion’s increasing 
role in Sydney’s manufacturing, construction and wholesale/logistics industries in the Western 
Sydney Priority Growth Area 

 Leveraging investment and economic development opportunities arising from the development 
of western Sydney 

 Improving pinch-point connections between north–south and east–west road links 

 Strengthening the diverse benefits to the economy proposed by the planned western Sydney 
airport 

 Providing a transport gateway focused on the planned western Sydney airport as part of the 
Western Sydney Priority Growth Area / planned western Sydney airport precinct 
transformational place. 

2.1.6 NSW Freight and Ports Strategy 

The aim of the NSW Freight and Ports Strategy (Transport for NSW, 2013e) (the Freight Strategy) 
is to provide a transport network in NSW that enables the efficient flow of goods to the market.  
 
The Freight Strategy identifies that in 2011 the NSW road network carried 63 per cent of the total 
freight volume, while rail carried 33 per cent. The role of heavy vehicles in moving freight across 
NSW is substantial and will continue to be for the foreseeable future. The Freight Strategy 
identifies the challenge of increasing road capacity to support the forecast growth in freight. 
 
The proposal is consistent with the following strategic action programs identified in the Freight 
Strategy: 
 

 Network efficiency – The proposal would improve network efficiency, delivering travel time 
savings. This would provide more efficient movement of freight, which would increase 
productivity, reduce maintenance and thereby reduce operational freight costs 

 Network capacity – The proposal would increase road capacity along The Northern Road 
corridor and increase access to the M4 Motorway, a key corridor for freight movement which is 
currently heavily congested  

 Network sustainability – The proposal would lead to long-term savings in greenhouse gas 
emissions by achieving travel time savings and reducing vehicle hours travelled.  

 
The proposal would also provide, as part of the overall upgrade of The Northern Road, connectivity 
to the planned western Sydney airport at Badgerys Creek through the provision of high capacity 
traffic and freight links between the airport and the M4 Motorway. 

2.1.7 Transport mode-specific strategies 

Sydney’s Bus Future 

Sydney’s Bus Future (Transport for NSW, 2013a) was developed to complement the Transport 
Master Plan by redesigning the city’s bus network to meet current and future customer needs 
through identifying short and longer term priorities for bus services across Sydney. 
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The strategy identifies the need to provide new bus connections and routes to support growing 
demand in south-west, north-west and western Sydney, including the western Sydney growth 
areas. 
 
The proposal supports this strategy through the planned provision of a kerbside bus lane in each 
direction along The Northern Road. 

Sydney’s Cycling Future 

The Transport Master Plan is supported by Sydney’s Cycling Future (Transport for NSW, 2013b), 
which provides the long-term plan to prioritise and provide for cycling in Sydney. The two 
documents identify a policy direction to ensure the needs of bicycle riders are built into the 
planning of new transport and infrastructure projects and that bicycle infrastructure is delivered 
through major transport and development projects. 
 
Existing pedestrian and cyclist facilities on The Northern Road are limited. The shared path 
infrastructure between Glenmore Parkway and Jamison Road is sporadic, poorly delineated and of 
insufficient width to cater for both pedestrians and cyclists. Cyclists currently use the road or the 
road shoulders through much of the study area. The speed of traffic along The Northern Road 
coupled with inadequate infrastructure for pedestrians and cyclists is considered to contribute to 
minimal walking and cycling through the area. 
 
The proposal supports the objectives of Sydney’s Cycling Future by providing pedestrian and 
cyclist facilities – in particular, a shared path three metres wide along the proposal route – primarily 
for local trips. Cyclists would also be able to use the proposed bus lanes as an on-road cycling 
facility. 

Sydney’s Walking Future 

Sydney’s Walking Future (Transport for NSW, 2013c) is the NSW Government’s long-term plan to 
promote walking as an active transport mode throughout Sydney and an integral component in the 
planning of urban growth precincts and new transport infrastructure. 
 
The proposal supports the objectives of Sydney’s Walking Future by providing pedestrian and 
cyclist facilities primarily for local trips. In particular, a shared path three metres wide would be 
provided for pedestrians and cyclists for the length of the proposal. 

2.1.8 Action for Air 

Action for Air (Department of Environment, Climate Change and Water, 2009a) aims to improve 
the air quality in the greater metropolitan region. Action for Air identifies ozone and particles as the 
biggest air quality challenges for the region, and nominates actions and objectives specifically 
targeted at reducing motor vehicle emissions.  
 
The proposal would help to reduce vehicle emissions by reducing travel times and improving road 
conditions for heavy vehicles.  
 
Further details regarding the improvements to air quality are provided in Section 6.8.  

2.2 National strategic planning and policy framework 

2.2.1 Our Cities Our Future – A National Urban Policy 

In 2011 the Australian Government released Our Cities Our Future – A National Urban Policy for a 
Productive, Sustainable and Liveable Future (Australian Government, 2011). An update was 
released in June 2012. The policy outlines the Australian Government’s vision to deliver prosperity 
and wellbeing for city communities, and identifies four goals to achieve this that relate to 
productivity, sustainability, liveability and governance.  
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The proposal would support the goals of: 

 Productivity, as it would improve freight, commercial and business efficiency by reducing 
congestion and providing better access to social and economic infrastructure and the planned 
western Sydney airport 

 Governance, as it would improve the planning and management of our cities, by facilitating an 
integrated approach to planning systems, infrastructure delivery and management. 

2.2.2 National Land Freight Strategy  

The National Land Freight Strategy (Commonwealth of Australia, 2012) is a partnership between 
the Commonwealth, State, Territory and local governments and industry to deliver a streamlined, 
integrated and multimodal transport and logistics system capable of efficiently moving freight 
throughout Australia. The objective of this strategy is to improve the efficiency of freight 
movements across infrastructure networks, minimise the negative impacts associated with such 
freight movements and influence policy making relevant to the movement of freight. The strategy 
identifies the six major challenges facing freight today including ‘investing in the right 
infrastructure’, ‘planning for the future’ and ‘better access investment and charging for heavy 
vehicles’. 
 
The proposal would support freight movement by addressing the growing freight task in western 
Sydney. It would also help to provide connectivity to the planned western Sydney airport by 
providing a high capacity traffic and freight link to the M4 Motorway. 

2.2.3 National Road Safety Strategy for Australia 2011-2020  

The National Road Safety Strategy for Australia 2011–2020 (Australian Transport Council, 2011) 
(Road Safety Strategy) is based on the Safe Systems approach to improving road safety. This is 
an inclusive approach that caters for all road users, including drivers, motorcyclists, passengers, 
pedestrians, cyclists, and commercial and heavy vehicle drivers. The Safe Systems approach 
recognises that humans, as road users, are fallible and will make mistakes that can result in 
crashes.  
 
The Road Safety Strategy indicates that infrastructure improvements can have a major influence in 
preventing crashes or minimising the consequences of a crash. Given that road infrastructure has 
a life of 25 years or more, an investment in better infrastructure continues to save lives and avoid 
serious injuries well into the future.  
 
The proposal is consistent with the overarching road safety directions in the Road Safety Strategy 
as it would relieve road congestion, thereby improving the speed, reliability and safety of travel 
along The Northern Road between Glenmore Parkway and Jamison Road. Road safety 
requirements would continue to be considered during the detailed design, construction, and 
operation of the proposal. 
 
Crash statistics for The Northern Road are discussed in Section 2.4 and Appendix D. The current 
crash rate (3.6 crashes per kilometre per year) is slightly lower along The Northern Road than the 
average performance of similar roads in NSW (5.8 crashes per kilometre per year). 

2.3 Existing infrastructure  

The section of The Northern Road between the M4 Motorway and Great Western Highway, which 
varies in width from four lanes to six, is currently the highest trafficked section of the corridor 
between Narellan and Richmond. The existing M4 Motorway interchange is already congested 
during peak periods and is forecast to fail by 2021, when average peak period travel speeds at the 
interchange are expected to fall to about one kilometre per hour. Average travel speeds are 
currently four kilometres per hour in peak periods, with queue lengths exceeding one kilometre 
along the M4 Motorway. Existing congestion issues at the M4 Motorway interchange are unable to 
be resolved without major changes to the operation of the interchange. 
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Traffic modelling carried out for this REF and documented in Section 6.1 clearly demonstrates that 
the existing four-lane sections of The Northern Road between Glenmore Parkway and Jamison 
Road are at capacity and the level of service at key intersections is reduced during peak periods. 
With the planned growth in western Sydney, and the strategic importance of The Northern Road in 
connecting major growth areas to Penrith and the M4 Motorway, there is a need for improvements 
in transport infrastructure to meet these future needs.  

2.3.1 Capacity and intersections 

This section of The Northern Road is a four-lane (two lanes in each direction) partially divided road. 
There are two metre wide shoulders on both sides of the road, from Glenmore Parkway to where 
the carriageways divide, just south of Smith Street. North of Jamison Road, there are six lanes 
(three lanes in each direction) to the Great Western Highway. Table 2-1 provides a summary of the 
different sections of The Northern Road throughout the study area.  
 
Table 2-1  Sections of The Northern Road (Glenmore Parkway, Glenmore Park to Jamison Road, 

South Penrith) 

Section 
Length 

(km) 

Speed 
limit 

(km/h) 
Urban/ rural 

No. 
lanes 

Divided/ 
undivided 

The Northern Road, south of 
Glenmore Parkway / Wentworth 
Road 

>8 80 Rural 2 Undivided 

Glenmore Parkway / Wentworth 
Road to M4 Motorway  

1.3 70 Semi-rural 4 Divided  

M4 Motorway to Frogmore Road / 
Tukara Road 

0.5 70 
Urban / semi-

urban 
4 Divided  

Frogmore Road / Tukara Road to 
Maxwell Street/Bringelly Road  

0.9 70 
Urban / semi-

urban 
4 

Divided & 
undivided 

Maxwell Street / Bringelly Road 
to Smith Street  

0.9 70 Urban 4 
Divided & 
undivided 

Smith Street to Jamison Road 0.4 70 Urban 4 Divided  

The Northern Road, north of 
Jamison Road 

>1 70 Urban 6 Divided 

 
 
The proposal area has 16 intersections. Most of these intersections do not have traffic lights and 
rely on priority controls such as give way and stop lines. Some intersections allow limited 
movements, such as bans on right turns. There is no public transport priority at any intersection. 
 
There are 11 intersections without traffic lights, at: 
 

 The Northern Road and Glenmore Parkway / Wentworth Road (roundabout) 

 Wentworth Road and Penrith Anglican College (Cross Road) (roundabout) 

 The Northern Road and Garswood Road (T-intersection) 

 The Northern Road and Homestead Road (T-intersection) 

 Homestead Road and Cross Road (T-intersection) 

 The Northern Road and Frogmore Road / Tukara Road (seagull intersection)  

 Frogmore Road and Simeon Road (T-intersection) 

 The Northern Road and Aspen Street (T-intersection) 

 The Northern Road and Castle Road (T-intersection) 

 Maxwell Street and Aspen Street (roundabout) 
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 Maxwell Street and Hilliger Road (T-intersection). 
 
There are five intersections with traffic lights at: 
 

 The Northern Road and M4 Motorway interchange (two intersections with traffic lights) 

 The Northern Road and Maxwell Street / Bringelly Road 

 The Northern Road and Smith Street 

 The Northern Road and Jamison Road. 
 
This following section provides additional information on these intersections. 

The Northern Road and Glenmore Parkway / Wentworth Road  

The intersection of The Northern Road with Glenmore Parkway and Wentworth Road (Figure 2-3) 
is a two-lane roundabout.  
 
Glenmore Parkway provides a primary access to Glenmore Park, a suburban area with more than 
2,000 dwellings. The roundabout also provides U-turn movements for Glenmore Parkway traffic 
returning to the west, and Garswood Road and Penrith Golf Club traffic returning to the north. 
 

 

Figure 2-3  The Northern Road and Glenmore Parkway / Wentworth Road roundabout  
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Wentworth Road and Penrith Anglican College (Cross Road) 

Cross Road extends between Homestead Road and Wentworth Road, but the built road terminates 
about 250 metres north of Wentworth Road. As illustrated in Figure 2-4 and Figure 2-5, there is no 
vehicular access between Wentworth Road and Cross Road.  
 

 

Figure 2-4  Wentworth Road and Cross Road  

 

 

Figure 2-5  Cross Road viewed from Wentworth Road roundabout (source: Google Maps) 
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The Northern Road and Garswood Road / Homestead Road 

The Garswood Road and Homestead Road intersections with The Northern Road are offset by 
about 20 metres on either side of The Northern Road just south of the M4 Motorway (see Figure 2-
6). Both roads are two-lane, semi-rural local access roads.  
 
The Homestead Road / The Northern Road intersection is a ‘seagull’ intersection where all turning 
movements are permitted. At the Garswood Road intersection, only left-in and left-out turning 
movements are permitted. 
 
Traffic turning into and out of Homestead Road is channelled and protected by median barriers as 
shown in Figure 2-7. The barriers also prevent direct movements between Homestead Road and 
Garswood Road. 
 

 

Figure 2-6  The Northern Road and Garswood Road / Homestead Road  

 

Figure 2-7  The Northern Road: median barriers at Homestead Road (source: Google Maps) 
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Homestead Road and Cross Road 

Homestead Road is a two-lane local access road connecting rural properties to The Northern 
Road. Cross Road forms a T-intersection with Homestead Road about 500 metres east of The 
Northern Road (see Figure 2-8). As outlined above, Cross Road provides a potential future north–
south connection between Homestead Road and Wentworth Road. 

 

Figure 2-8  Homestead Road and Cross Road  
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The Northern Road and M4 Motorway interchange 

The M4 Motorway interchange (Figure 2-9) includes two intersections with traffic lights on The 
Northern Road and a bridge over the M4 Motorway. The bridge was built in 1971. It is a four-span 
concrete structure with seven lanes: three northbound travel lanes, a single right-turn entry lane 
onto the M4 Motorway eastbound entry ramp; and two southbound lanes with a single right-turn 
entry lane onto the M4 Motorway westbound entry ramp. The bridge is about 90 metres long and 
25 metres wide between kerbs, with footpaths 2.6 metres wide. The bridge has a vertical clearance 
of about 5.2 metres to the M4 Motorway road surface. 
 
The M4 Motorway is the major origin and destination for traffic using The Northern Road corridor in 
this area. 
 

 

Figure 2-9  The Northern Road and M4 Motorway interchange  
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The Northern Road and Frogmore Road / Tukara Road 

Frogmore Road is a local road that provides the primary access from The Northern Road to Penrith 
Christian School, and Imagine Nations Church. Tukara Road is a local residential feeder road and 
is used as a local bus route.  
 
The intersection of Frogmore Road, Tukara Road and The Northern Road does not have traffic 
lights. There are some restricted movements (see Figure 2-10); movements between Frogmore 
Road and Tukara Road are not permitted and are prevented by median barrier islands, which also 
channel and provide refuge for right-turning vehicles. 
 
Tukara Road is restricted to left-in and left-out movements. Frogmore Road is serviced by a 
‘seagull’ intersection where all turning movements are permitted.  
 

 

Figure 2-10  The Northern Road and Frogmore Road / Tukara Road  
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Frogmore Road and Simeon Road 

Simeon Road is a two-lane local road that provides access to the Penrith Christian School and 
Imagine Nations Church. It forms a T-intersection with Frogmore Road where all turning 
movements are permitted. It is about 250 metres east of the Frogmore Road / The Northern Road 
intersection (see Figure 2-11). 
 

 

Figure 2-11  Frogmore Road and Simeon Road  
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The Northern Road and Castle Road / Aspen Street 

Castle Road is a two-lane local road. It meets The Northern Road at a T-intersection where all 
turning movements are permitted. Castle Road is about 40 metres north of The Northern Road / 
Aspen Street intersection. The intersection of The Northern Road and Aspen Street allows left-in 
and left-out turning movements only.  
 
The two intersections are shown in Figure 2-12. 
 
Castle Road provides access to the Flower Power Garden Centre and a number of rural-residential 
properties to the east. Aspen Street functions as a service road providing access to a number of 
local businesses including KFC, John Cootes Furniture, 7-Eleven, Dan Murphy’s and the Pioneer 
Tavern. 
 

 

Figure 2-12  The Northern Road and Castle Road, Aspen Street  
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Maxwell Street, Aspen Street and Hilliger Road 

The intersection of Maxwell Street and Aspen Street is a roundabout where all turning movements 
are permitted (see Figure 2-13).  
 
Hilliger Road is a local road which services the residential area north of Maxwell Street. It forms a 
T-intersection with Maxwell Street where all movements are permitted. The Hilliger Road 
intersection is about 40 metres west of the Aspen Street roundabout.  
 

 

Figure 2-13  Maxwell Street, Aspen Street and Hilliger Road 
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The Northern Road and Maxwell Street / Bringelly Road 

The intersection of The Northern Road and Maxwell Street / Bringelly Road (Figure 2-14) is a four-
way intersection with traffic lights where all turning movements are permitted.  
 
Both Maxwell Street and Bringelly Road comprise one general traffic lane in each direction. All 
approaches to the intersection have dedicated right-turn storage lanes. Bringelly Road provides 
access to the Caddens precinct development and Montgrove College. Maxwell Street is a key 
east–west link that provides a primary access to Jamison High School, the Southlands Shopping 
Centre South Penrith (about one kilometre west of the intersection), and the South Penrith 
industrial area. 
 

 

Figure 2-14  The Northern Road and Maxwell Street / Bringelly Road  
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The Northern Road and Smith Street 

The Northern Road / Smith Street intersection (see Figure 2-15) comprises a four-way intersection 
with traffic lights where all turning movements are permitted. Smith Street comprises two traffic 
lanes on approach to the intersection with The Northern Road. Smith Street provides the primary 
access to Kingswood South Public School. A driveway and a dedicated pick-up / drop-off area for 
the school are located about 50 metres east of The Northern Road intersection. 
 
The approach to the intersection from the east has a crest that restricts the sight line to the 
intersection.  
 

 

Figure 2-15 The Northern Road and Smith Street  
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The Northern Road and Jamison Road  

The intersection of The Northern Road and Jamison Road (see Figure 2-16) is a four-way 
intersection with traffic lights where all turning movements are permitted. Jamison Road is the 
primary east–west sub-arterial link in the Penrith urban area between the M4 Motorway and the 
Great Western Highway. It comprises two lanes in each direction, narrowing to one lane in each 
direction east of the intersection. North of Jamison Road, The Northern Road comprises three 
lanes in each direction plus right-turn lanes at the intersection, but narrows to two lanes in each 
direction south of the intersection.  
 

 

Figure 2-16 The Northern Road and Jamison Road  

 

2.3.2 Other infrastructure and facilities 

Property access 

Over 100 properties have direct and uncontrolled driveway access onto The Northern Road. The 
majority of these properties are located north of Maxwell Street / Bringelly Road.  
 
South of Maxwell Street / Bringelly Road there are a limited number of property accesses on the 
eastern side of The Northern Road.  
 
Most driveways along The Northern Road are not restricted by a median, and motorists queue in 
travel lanes to turn right into their driveways. 

Drainage 

The Northern Road does not cross any major creeks between Glenmore Parkway and Jamison 
Road. However, there is a minor (unnamed) tributary of Surveyor’s Creek that occasionally flows 
north-west under Glenmore Parkway about 150 metres west of the intersection with The Northern 
Road.  
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The road surface has limited drainage infrastructure to capture and control flows along the route. 

Public transport 

Two bus services operate along this section of The Northern Road: 

 Route 789 (Penrith to Luddenham) 

 Route 794 (Penrith to Glenmore Park via The Northern Road).  
 
Two other bus services, route 770 (Penrith to Mt Druitt via Claremont Meadows, St Marys and 
Colyton) and route 781 (Penrith to St Marys via Glenmore Park, Orchard Hills and Claremont 
Meadows) cross The Northern Road at Jamison Road, and at the Glenmore Parkway / Wentworth 
Road roundabout, respectively.  
 
School services also operate along and across The Northern Road within the proposal area. 
 
Bus stops between Glenmore Parkway and Jamison Road are designated by signposting only. 
There are no bus shelters or bus bay facilities. 

Pedestrians and cyclists 

There are limited pedestrian and cyclist facilities on The Northern Road between Glenmore 
Parkway and Jamison Road: 
 

 There are no paths between Glenmore Parkway and Bringelly Road / Maxwell Street 

 There are footpaths about 1.2 metres wide on both sides of The Northern Road, north of 
Maxwell Street / Bringelly Road 

 Controlled pedestrian crossing facilities with traffic lights are only provided at the intersections 
at Bringelly Road / Maxwell Street, Smith Street and Jamison Road 

 Painted markings are provided in the road shoulder for cyclists on both sides of The Northern 
Road between Glenmore Parkway and Homestead Road / Garswood Road.  

Road safety 

Between July 2009 and June 2014, 155 crashes were reported between Glenmore Parkway and 
Jamison Road. The data show that: 
 

 Most of the crashes took place in daylight hours between 5am and 6pm 

 None of the crashes resulted in a fatality 

 Injuries were reported for 67 crashes, or 43 per cent 

 Nearly half of all crashes (75 crashes, or 48 per cent) were rear-end crashes involving two (or 
more) vehicles 

 23 crashes involved vehicles turning in the opposite direction 

 16 crashes involved vehicles turning right at intersections 

 There was one crash involving a pedestrian, and none involving cyclists. 

2.4 Proposal objectives and development criteria  

2.4.1 Western Sydney Infrastructure Plan program objectives 

The proposal forms part of the WSIP. High-level program objectives for the WSIP, developed by 
NSW and the Australian Government stakeholders in 2015, are discussed in Section 2.1.2.  

2.4.2 Proposal objectives 

Objectives were developed for each ‘project’ under the WSIP to align with the overall WSIP 
objectives as well as the NSW government’s strategic objectives articulated in A Plan for Growing 
Sydney and the NSW Long Term Transport Master Plan.  
 
The objectives for proposal are to: 
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 Improve transport connections between the Penrith region and M4 Motorway and the planned 
western Sydney airport and surrounding developments including the Western Sydney 
Employment Area and the Western Sydney Priority Growth Area 

 Improve the flow of traffic to provide reliable journeys 

 Support public and active transport to promote sustainable and efficient journeys 

 Support freight movement to efficiently address the growing freight task 

 Improve road safety. 
 

These objectives are considered to address the identified strategic need and existing operational 
issues identified in Section 2.1 and Section 2.2 of this REF.  

2.4.3 Development and evaluation criteria 

Supporting evaluation criteria were developed to support the WSIP objectives and proposal 
objectives as outlined in Sections 2.1.2 and 2.4.2. The criteria are not reasons for carrying out the 
proposal, but arise from the proposal and support justification for a preferred option. The 
secondary development and evaluation criteria for the proposal are to: 
 

 Minimise environmental impacts (including socio-economic considerations) 

 Deliver a cost-effective proposal  

 Maintain arterial road function. 

2.4.4 Urban design objectives 

Urban and landscape design objectives were developed based on identified issues and 
opportunities, which are described in detail in Section 6.11 of this REF. The objectives include: 
 

 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 road design elements and details that are attractive and 
easily maintained.  

2.5 Alternatives and options considered  

The existing infrastructure and route is part of a network of arterial roads, with an important 
connection to the M4 Motorway. It performs a limited public transport function and accommodates 
(but does not promote or encourage) walking and cycling. The proposal objectives include support 
for public and active transport as part of an overall solution that also considers freight, and 
improved connections to the planned western Sydney airport, the WSEA and the WSPGA, while 
minimising costs and environmental impacts. The development and consideration of alternatives 
and options was conducted in the context of these observations. 
 
After the need for the proposal was established, Roads and Maritime considered alternatives to 
satisfy the proposal objectives and criteria described in Section 2.4, and assess how well they 
would perform relative to other transport, environmental, engineering, social and economic factors.  
 
Feasible alternatives were identified in the context of the study area and the existing form and 
function of The Northern Road between Glenmore Parkway and Jamison Road. They were then 
evaluated against the proposal objectives.  
 
The upgrade of The Northern Road in an entirely new road corridor was not considered because: 
 

 It would not be consistent with the strategic plans discussed in Section 2.1 
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 It would introduce a number of impacts, such as increased traffic and noise, and vegetation 
loss, to areas not currently within a road corridor 

 It would require considerably more property acquisition, and lead to changes in surrounding 
land use and connectivity.  

2.5.1 Methodology for selection of preferred alternative 

A two-step approach was used to select a preferred alternative.  
 
In the first step, Roads and Maritime considered three alternative strategies for a transport upgrade 
in The Northern Road corridor between Glenmore Parkway, Glenmore Park and Jamison Road, 
South Penrith. The three strategies were evaluated against the WSIP objectives and the proposal 
objectives. The evaluation process also considered other policy and strategic goals, as well as 
environmental and socio-economic criteria outlined in Section 2.4.3.  
 
In the second step of the selection process, Roads and Maritime identified and assessed options 
for how the proposal would be designed (to concept level). The assessment of options considered 
the proposal objectives, environmental and constructability constraints, property impacts, socio-
economic factors, and cost. Community input was sought in July 2015 during the public display of 
a preliminary concept design and access strategy (see Chapter 5). The options assessment also 
considered functional issues such as the road cross-section and lane configurations.  

2.5.2 Identified alternatives 

Three alternatives were considered for a transport upgrade, as follows. 

Alternative 1 – the base case / do nothing 

In this alternative, the existing alignment, intersections and infrastructure would be retained in their 
current form, and maintained. This scenario assumes that the approved M4 Smart Motorway 
improvements would be delivered separately, and that the planned western Sydney airport at 
Badgerys Creek is in operation by the mid-2020s. It is considered a reasonable point of 
comparison against other scenarios and for decision making purposes.  

Alternative 2 – upgrade The Northern Road along the existing route 

Upgrading The Northern Road between Glenmore Parkway and Jamison Road would involve 
widening the existing carriageway, upgrading intersections, improving public transport facilities and 
providing facilities for pedestrians and cyclists. To accommodate forecast traffic growth and future 
public transport requirements, The Northern Road would be widened to four lanes in each 
direction, with three general traffic lanes and a dedicated kerbside bus lane. New shared paths 
would be provided for pedestrians and cyclists, while intersections (including the M4 Motorway 
interchange) would be upgraded and combined with new infrastructure to improve safety and traffic 
performance. 

Alternative 3 – investment only in public transport. 

In collaboration with Transport for NSW, Roads and Maritime investigated transport infrastructure 
priorities for The Northern Road corridor that would align with the transport strategies and plans 
outlined in Section 2.1. The investigations are documented in The Northern Road Stage 3 – 
Strategic Requirements: Active and Public Transport Requirements (Transport for NSW, April 
2015). Without specific reference to a particular mode of travel (bus, rail, light rail etc.), this 
alternative considers implementing public transport infrastructure only, as a strategy for upgrading 
transport in the corridor of The Northern Road between Glenmore Park and South Penrith.  

2.5.3 Analysis of alternatives 

Table 2-2 presents an evaluation of each alternative against the proposal objectives outlined in 
Section 2.4.2.  
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Table 2-2 Evaluation of alternatives against proposal objectives 

Objectives or criteria 

Alternatives considered 

Base case / 
do nothing 

Upgrade The 
Northern 

Road 

Investment in 
public 

transport only 

WSIP program objectives 

Development and demand – support the 
planned western Sydney airport, land use 
change and residential growth; balancing 
functional, social, environmental and value for 
money considerations 

No Yes Partially 

Connectivity to airport – provide a resilient 
connection for freight and people to the 
planned western Sydney airport 

No Yes Partially 

Integrated network – provide road 
improvements to support and integrate with 
the broader transport network 

No Yes No 

Customer focus – provide meaningful 
engagement with customers and stakeholders 
throughout the program life 

No Yes Yes 

The Northern Road Upgrade proposal objectives 

Improve transport connections between the 
Penrith region and M4 Motorway and the 
planned western Sydney airport and 
surrounding developments including the 
Western Sydney Employment Area and the 
Western Sydney Priority Growth Area 

No Yes Partially 

Improve the flow of traffic to provide reliable 
journeys 

No Yes No 

Support public and active transport to promote 
sustainable and efficient journeys 

No Yes Yes 

Support freight movement to efficiently 
address the growing freight task 

No Yes No 

Improve road safety No Yes No 

 

Alternative 1 – the base case / do nothing  

This alternative would have a number of advantages:  
 

 There would be no new capital infrastructure investment, making this the cheapest alternative 

 There would be no impacts or disruptions relating to construction work 

 There would be no additional impacts on the environment, property or sensitive ecological 
communities.  

 
However, this alternative would fail to deliver any of the benefits that other alternatives would 
provide and the benefits of the broader WSIP program of works would not be fully realised. It would 
not meet any of the strategic objectives of the WSIP or the proposal objectives. 
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In the short term, Alternative 1 would satisfy the evaluation criteria outlined in Section 2.4.3, but its 
performance would deteriorate over time as The Northern Road corridor became more congested. 
Traffic noise, air pollution and travel time delays would reduce amenity and environmental quality, 
transport costs would increase, and the road would begin to fail in its primary arterial function. 
 
Traffic modelling for the base case was carried out by Roads and Maritime, incorporating 
anticipated land use, development and population growth associated with proposed large-scale 
land use changes. If the existing road infrastructure were not upgraded, the following outcomes 
would occur: 
 

 There would be a decline in local accessibility of The Northern Road over time as the road 
would be unable to accommodate future traffic growth 

 There would be a lack of an adequate connection to the planned western Sydney airport, the 
WSEA and the WSPGA, as the airport expands and as further land release areas are 
developed 

 Traffic congestion would increase, and intersection performance would diminish as road 
capacity becomes fully absorbed by traffic growth 

 Road safety would decline, with increases in crash rates and in the proportion of heavy vehicle 
crashes 

 The opportunity to improve accessibility and efficiency for public transport would be lost, which 
is likely to be important for the operation of the planned western Sydney airport 

 The opportunity to improve safety for pedestrians, cyclists and motorists by providing an off-
road shared pathway would be lost 

 There would be increased whole-of-life costs due to road deterioration and the need to maintain 
a road not designed to carry the forecast traffic volumes and heavy vehicle loads. 

 
In summary, The Northern Road would not have the capacity to accommodate forecast traffic 
growth, and this would have a number of negative consequences, including increased economic 
costs and increased traffic congestion, which would likely flow to other parts of the road network.  
 
Therefore, this alternative is not considered to be a feasible and sustainable approach. 

Alternative 2 – Upgrade The Northern Road 

Upgrading The Northern Road would have a number of advantages: 
 

 It would support the broader strategic planning and policy framework outlined in Section 2.1 

 It would support the NSW Government’s commitment to facilitate the Australian Government’s 
timetable and transport functionality for construction and operation of the planned western 
Sydney airport at Badgerys Creek 

 It would best meet the WSIP and proposal objectives by supporting proposed land use change 
and residential growth in addition to connections to the planned western Sydney airport 

 It would provide a resilient, multi-lane road with improved connections to Penrith and the M4 
Motorway, as well as upgrading the crucial links between the M4 Motorway and the WSEA, the 
WSPGA and the planned western Sydney airport, for freight and commuters. 

 
Alternative 2 could be developed without any major changes to the road corridor or its adjacent 
environment, and would not result in any major socio-economic changes associated with large-
scale property acquisitions. Upgrading an existing road corridor would be cost effective and would 
maintain and enhance The Northern Road’s existing arterial function. This alternative would 
therefore generally satisfy the evaluation criteria outlined in Section 2.4.3. 
 
It is acknowledged that Alternative 2, on its own, could not achieve all of the WSIP’s objectives. 
However, in conjunction with the overall program of work (which includes the broader The Northern 
Road Upgrade), this alternative could comprise one of many critical components of the strategy. 
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Overall, upgrading The Northern Road would best cater for future traffic demand in the study area, 
improve traffic flow and journey reliability, and improve connections to current and future land uses.  

Alternative 3 – Investment only in public transport 

The WSIP identifies that investing only in public transport as a transport solution for western 
Sydney would bring a number of advantages and contribute to the achievement of program 
objectives, but would also bring a number of disadvantages. While the WSIP, the Transport Master 
Plan and the State Infrastructure Strategy all support a coordinated approach with all modes of 
transport including rail, bus, cycling and walking, there is also recognition that freight, commercial 
and services tasks require the distribution of goods and services across western Sydney, which 
relies on more diverse and dispersed point-to-point transport connections that can only be provided 
by the road network. 
 
The Northern Road corridor is not directly served by rail transport; the nearest railway station is at 
Kingswood on the Main Western Line around one kilometre north of the proposal area. This railway 
line connects Sydney with Penrith and the Blue Mountains. Existing public transport services in 
and around the proposal area are limited to local bus services, which provide connections between 
the Penrith town centre (and the Main Western Line) and the suburbs to the south and east of 
Penrith. Two bus routes (789 and 794) travel along The Northern Road, while route 781 crosses 
The Northern Road via Glenmore Parkway and Wentworth Road. There are also school services 
which operate along the corridor. 
 
While future public transport investment in the region is planned, including a possible rail 
connection to the planned western Sydney airport, public transport on its own would not provide 
sufficient capacity or flexibility to perform the required transport task in terms of movement of 
freight and people, and would be viable only as one part of a comprehensive strategy to perform 
the overall transport task. 
 
While it would generally satisfy the evaluation criteria outlined in Section 2.4.3, on its own 
Alternative 3 would have the following disadvantages: 
 

 It would only partially address customer demands 

 It would only partially meet some key WSIP and proposal objectives such as providing an 
integrated network of road improvements to support and integrate with the broader transport 
network, improving the flow of traffic to provide reliable journeys, and improving road safety 

 It would not, on its own, meet the diverse range of customer needs for travel in the proposal 
corridor and address the core (WSIP and proposal) objectives as effectively as Alternative 2 

 It would not be consistent with the State Infrastructure Strategy priority to improve road 
infrastructure around the planned western Sydney airport site with connections to the 
surrounding growth centres and expanding employment area.  

 
As such, this alternative is not considered to be the most effective and feasible alternative. This 
conclusion was supported in The Northern Road Stage 3 – Strategic Requirements: Active and 
Public Transport Requirements (Transport for NSW, April 2015).  
 
While investment only in public transport is not a feasible alternative, public transport facilities 
would be incorporated into The Northern Road upgrade. 

2.5.4 Preferred alternative 

Based on the above evaluation, Alternative 2 is the preferred alternative for upgrading transport in 
The Northern Road corridor between Glenmore Parkway, Glenmore Park and Jamison Road, 
South Penrith. Alternative 2, upgrading The Northern Road along its existing route, performed best 
of the three alternatives in terms of satisfying the evaluation criteria, and achieving the WSIP 
objectives and the proposal objectives.  
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2.5.5 Methodology for selecting a preferred option 

Having evaluated the alternatives and identified a preferred transport upgrade alternative, Roads 
and Maritime began to consider the options for delivering Alternative 2 (the proposal). The aim of 
this task was to shape the design of the proposal in terms of how and where to widen the existing 
road corridor, and how to configure the upgrades to intersections along the route, including the M4 
Motorway interchange.  
 
As there is a road reserve 40 metres wide for the length of The Northern Road within the proposal 
area, the need for costly re-routing of the current road alignment is considered to be unnecessary 
and would induce avoidable social and environmental impacts. Further, the corridor’s horizontal 
alignment is considered to be satisfactory for an arterial road. 
 
As such, options that were considered follow the existing road corridor and involve widening the 
existing road on either or both sides. The options were developed through an iterative design 
process, with the aim of minimising the environmental and socio-economic impacts.  
 
The assessment of options considered the proposal objectives, including the urban design 
objectives outlined in Section 2.4.4. The assessment also considered environmental and 
constructability constraints, property impacts, socio-economic factors and cost. Community input 
was sought in July 2015 during the public display of a preliminary concept design and access 
strategy (see Chapter 5). The options assessment also considered functional issues such as the 
road cross-section and lane configurations. 

2.5.6 Identified route options 

Two options for the upgrade of The Northern Road were identified: 

Option 1 – Widen The Northern Road to the east  

Option 1 would widen the existing road primarily along the eastern side of the corridor to provide 
eight lanes along the length of the proposal, configured as three general traffic lanes and a priority 
kerbside bus lane in each direction. It would include upgrades to existing intersections to improve 
traffic flow along The Northern Road. The vertical and horizontal alignment would be upgraded to 
meet current road design requirements for a design speed of 80 kilometres per hour north of the 
M4 Motorway, and 90 kilometres per hour south of the M4 Motorway.  

Option 2 – Widen The Northern Road to the west. 

Option 2 would widen the existing road primarily along the western side to provide eight lanes 
along the length of the proposal with the same lane configurations and intersection upgrades as for 
Option 1. The vertical and horizontal alignment would be upgraded to meet current road design 
requirements for a design speed of 80 kilometres per hour north of the M4 Motorway, and a 
90 kilometres per hour design speed south of the M4 Motorway.  
 
Both options would require a wider bridge over the M4 Motorway to accommodate additional lanes 
and upgraded interchange capacity, as well as provision for the approved Smart Motorway 
requirements. The identification of a preferred bridge option is discussed in Section 2.9.2. 

2.5.7 Analysis of route options 

Option 1 – Widen The Northern Road to the east 

Along the eastern side of The Northern Road from Glenmore Parkway to Bringelly Road, the land 
surrounding the proposal area is mostly semi-rural or rural residential in character. North of 
Bringelly Road, there is an abrupt land use transition to low-density residential.  
 
While it would require partial acquisition of land from a number of properties, Option 1 would not 
result in any full property acquisitions. Properties that would be impacted by partial acquisition 
would include Penrith Christian School, Telstra Orchard Hills Exchange, Orchard Hills Farm Fresh 
Produce, and a number of residences fronting the eastern side of The Northern Road. Option 1 
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would also result in partial acquisition of land from Rotary Park and Kingswood Lions Park, the 
Penrith Golf and Recreation Club, and public reserves at Aspen Street, and at 205A and 206A The 
Northern Road (full details of properties affected by partial acquisition are provided in Section 3.6).  
 
North of Bringelly Road, The Northern Road is situated in the centre of a wide road reserve and the 
width of the corridor clearly favours widening equally on both sides of the road. As such, Option 1 
could fit largely within the existing road reserve, the position of the road centre line could remain 
generally unchanged, and the impacts on current land uses could be minimised. This option would 
also involve narrowing the proposed median. 
 
Option 1 would also be located in a largely disturbed environment. East of the road reserve, there 
are scattered trees identified as potential remnant Shale Plains Woodlands. Some of these trees 
would be impacted if The Northern Road were widened along its eastern side.  
 
Option 1 generally meets the proposal objectives and the urban design objectives. It would perform 
marginally better than Option 2 in terms of the evaluation criteria outlined in Section 2.4.3, 
because it would involve less property acquisition and would affect fewer properties. It would 
preserve the existing urban design and landscape character of the corridor, it would be more cost-
effective, and would have less socio-economic impact. 

Option 2 – Widen The Northern Road to the west 

Along the western side of The Northern Road, the study area mostly comprises the low-density 
residential suburbs of South Penrith and Glenmore Park.  
 
Option 2 would require the realignment of Aspen Street, as it is situated very close to The Northern 
Road. This could have impacts on the adjacent businesses. This option would also likely result in 
direct impacts on residential properties between the M4 Motorway and Aspen Street. This would 
result in some full property acquisitions and demolition of existing houses in South Penrith, 
including properties along Flavel Street, Powys Close and Bickley Road.  
 
As with Option 1, the road reserve north of Maxwell Street favours widening of The Northern Road 
equally on both sides. Therefore, north of Maxwell Street, options 1 and 2 would be the same. 
 
Option 2 would also be located in a largely disturbed environment. West of the road reserve, there 
are a few scattered trees, but the area mostly comprises low-density residential suburbs. Option 2 
would not impact any Endangered Ecological Communities. 
 
Option 2 also generally meets the proposal objectives and the urban design objectives. However 
because it would widen the road corridor to the west, into the developed areas north of the M4 
Motorway, it would impact on a much greater number of properties and would likely result in a 
number of full property acquisitions. Option 2 would therefore substantially change the urban 
design and landscape character along the western edge of The Northern Road corridor between 
the M4 Motorway and Maxwell Street. The additional land acquisition would incur a higher socio-
economic cost through households having to relocate, on top of the extra capital costs incurred 
through purchasing the land itself. 

Cost comparison of options 1 and 2 

Preliminary cost estimates indicate that the relative costs of widening to the east or west would be 
primarily driven by the costs associated with relocating utilities and acquiring properties on each 
side of the corridor. The overall costs associated with Option 1 would be lower than for Option 2, 
due to a substantial difference in the extent and value of property acquisitions and the number of 
properties affected by land acquisition or boundary adjustments.  
 
While there are a large number of smaller residential properties lining the study area on its western 
side, the eastern side is comprised of larger, rural or semi-rural properties. Further, the rural or 
semi-rural nature of the land adjoining the eastern side suggests there would be fewer obstacles to 
the required utility relocations, and therefore lower associated costs. 
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2.6 Preferred route option 

Based on the above assessment, Option 1 was identified as the preferred option. The main 
advantage of Option 1 is that it would have less impact than Option 2 in terms of property 
acquisitions, which would lead to a lower cost and a lower social impact on communities. Option 1 
would also be easier to construct because of relatively easier access to the construction footprint 
and elimination of the need to realign local roads and associated utilities and services in South 
Penrith. This would translate to a lower construction cost, a shorter construction timeframe and 
less overall disturbance to residents, businesses and motorists.  

2.7 Identified public transport options 

The proposal objectives set a clear goal of supporting public transport. Where improvements to 
transport infrastructure are planned, public transport is a priority consideration. Transport for NSW 
recommended that the proposal consider a rapid bus route between the planned western Sydney 
airport and Penrith CBD as part of The Northern Road upgrade. The decision to include dedicated 
bus lanes in the proposal was made after consideration of different bus transit options. 
 
To achieve a high quality public transport outcome for this corridor, four options were considered 
for bus transit along The Northern Road Upgrade, including: 
 
Option 1: a separate bus transit way adjoining the western side of The Northern Road corridor, 
comprising two dedicated lanes in a right-of-way separate to the road. The busway would be 
integrated with intersections and traffic lights along The Northern Road, and with pedestrian 
access to and from bus stops. 
 
Option 2: a separate bus transit way adjoining the eastern side of The Northern Road corridor, 
comprising two dedicated lanes in a right-of-way separate to the road. The busway would be 
integrated with intersections and traffic lights along The Northern Road, and with pedestrian 
access to and from bus stops. 
 
Option 3: kerbside bus lanes (one in each direction) provided as part of an upgraded road 
corridor. 
 
Option 4: a preserved corridor of land for a future bus transit way independent of The Northern 
Road, unconstrained by other general traffic via grade-separation, and separated from traffic lights 
and general traffic controls.  

2.8 Analysis of public transport options 

The four public transport options were evaluated in terms of their likely respective benefits and 
disadvantages with respect to cost, ease of construction, accessibility to commuters (pedestrians), 
and impacts on property. The analysis is summarised in Table 2-3.  
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Table 2-3  Analysis of options considered for the bus transit solution  

Option Benefits Risks / disadvantages 

1. Separate bus 
transit way 
on the 
western side 
of the 
corridor 

 Would allow for all pedestrian 
generating activities to be located 
on one side of the road, close to 
the urban developments in 
Glenmore Park and South 
Penrith 

 Would provide a stand-alone 
public transport connection, 
improving bus travel speed and 
reliability 

 Would require a wider corridor and more 
property acquisitions 

 Would require additional pedestrian 
crossing facilities at bus stops to access 
suburbs on eastern side of The Northern 
Road 

 Would restrict access to properties on the 
western side of The Northern Road 

 Would require additional property service 
roads between private property and the 
new transit way 

 Would complicate the M4 Motorway 
bridge and interchange configuration 

2. Separate bus 
transit way 
on the 
eastern side 
of the 
corridor 

 Would allow for all pedestrian 
generating activities to be located 
on one side of the road 

 Would provide a stand-alone 
public transport connection, 
improving bus travel speed and 
reliability 

 Would require a wider corridor and more 
property acquisitions 

 Would require additional pedestrian 
crossing facilities at bus stops to access 
suburbs on western side of The Northern 
Road 

 Would require additional service roads 
between private property and the new 
transit way 

 Would complicate the M4 Motorway 
bridge and interchange configuration 

3. Kerbside bus 
lanes as part 
of an 
upgraded 
corridor 

 Would minimise impacts on 
properties 

 Could be delivered as part of The 
Northern Road Upgrade project 

 Would improve property 
accesses along the route by 
providing separation between the 
kerbside area and general traffic 
lanes 

 Would not affect the efficiency of 
the M4 Motorway interchange 

 Would allow an easier transition 
into The Northern Road north of 
the M4 Motorway 

 Would not require separate 
service roads 

 Would require additional regulatory 
controls to ensure bus priority is 
preserved 

4. Preserve 
corridor for 
future bus 
transit way 

 Would allow for staged delivery 
of the bus network in line with 
increases in population and 
demand 

 Could be planned as a stand-
alone public transport 
infrastructure project 

 Would be more costly to provide bus 
infrastructure as a stand-alone project, 
with duplication of project development, 
design and procurement processes 
required in future years 

 Would still require interim adjustments to 
properties and land to suit current 
construction 

 Would require maintenance of preserved 
corridor until the transit way is 
constructed 
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Given the constrained road reserve to the north of the M4 Motorway, options for a separate transit 
way are limited. Therefore, kerbside bus lanes would provide the most feasible option through this 
section of the proposal. 

2.9 Preferred public transport option 

Option 3 was identified as the preferred bus transit option, as it would be cost-effective, would 
minimise impact on property, and would facilitate integration of continuous bus lanes with the 
upgrades of The Northern Road to the south of Glenmore Parkway. Option 3 provides a 
sustainable long-term bus transit solution with capacity for future growth and further expansion. It 
therefore meets the proposal objectives and the WSIP strategic objectives. 
 
Dedicated bus lanes are therefore proposed to be provided in each direction along the upgraded 
The Northern Road. This would allow high frequency and rapid bus services to be provided to and 
from Western Line train stations such as Penrith and Kingswood. The proposed bus lanes would 
improve connections to other destinations near the study area such as the Penrith CBD, shopping 
centres, schools, Nepean Hospital, and the Kingswood campus of the Western Sydney University. 
Public transport would also help to establish the critical mode choice and links to the planned 
western Sydney airport, the WSPGA and the WSEA, and is therefore, fundamental to the 
achievement of overall WSIP objectives. 

2.10 Options for the extent of the proposal  

The proposal was first announced in April 2014 by the Commonwealth Government as The 
Northern Road Upgrade Stage 3, as part of the WSIP. With the planned growth in the WSEA and 
the WSPGA, and the planned western Sydney airport, The Northern Road and its connection to 
Sydney’s motorway network will only increase in strategic importance.  
 
The need for the proposal in both strategic and operational terms was established through the 
discussion in Sections 2.1 to 2.3. The same operational and strategic considerations apply to The 
Northern Road’s interchange with the M4 Motorway, which also requires an upgrade to provide 
long-term congestion relief. The upgrade would need to include: 
 

 A wider bridge over the M4 Motorway to accommodate additional lanes 

 Reconfiguration of the interchange to improve efficiency  

 Widening of the motorway ramps to increase capacity on each exit ramp 

 Allowance for the approved M4 Smart Motorways project and associated infrastructure. 
 

This work would involve enlarging the interchange and providing a suitable transition zone to tie 
into The Northern Road. As a result, The Northern Road would need to be upgraded to at least the 
next intersection with traffic lights north of the M4 Motorway (Maxwell Street / Bringelly Road). 
Options were explored to extend the scope of the proposal north of the M4 Motorway interchange. 
This resulted in three options (including the original scope) being assessed. These options are 
outlined in Table 2-4. 
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Table 2-4 Options considered for the scope of the proposal 

Option Benefits Risks 

Maintain original project 
scope, terminating the 
proposed upgrade of The 
Northern Road at the M4 
Motorway 

 Would improve capacity on The 
Northern Road south of the M4 
Motorway 

 Would not allow for a long-term 
upgrade of the M4 Motorway 
interchange 

 Would not address capacity 
issues between M4 Motorway 
and Great Western Highway 

Extend the upgrade north 
to the Maxwell Street / 
Bringelly Road 
intersection 

 Would allow for an upgrade of the 
M4 Motorway interchange and 
improve the connection and 
capacity between the M4 
Motorway and The Northern 
Road south of the M4 Motorway 

 Would not fully address capacity 
issues between the M4 Motorway 
and Great Western Highway 

 Would leave The Northern Road 
with inconsistent lane 
configurations and capacity north 
and south of Maxwell Street / 
Bringelly Road 

Further extend the 
upgrade to Jamison Road  

 Would allow for an upgrade of the 
M4 Motorway interchange, and 
provide consistent corridor 
capacity between the M4 
Motorway and Great Western 
Highway 

 Would improve the future 
performance of The Northern 
Road corridor within the proposal 
area 

 Minimises the amount of 
sacrificial work since it would tie 
into the existing The Northern 
Road north of Jamison Road 

 Would involve greater 
construction costs, property 
impacts and increased disruption 
due to a longer construction 
timeframe 

 
The two options to extend the scope of the proposal were compared to the original scope. After 
considering the benefits and costs of each, it was determined that extending the upgrade to 
Jamison Road is justified as it would improve the overall value of the proposal and help to extend 
the lifespan of the upgrade. The proposal was therefore amended to include an extension of the 
upgrade to Jamison Road. 

2.10.1 M4 Motorway interchange options 

The layout and operation of the existing M4 Motorway bridge and interchange are described in 
Section 2.3.2.  
 
Traffic movements on and off the existing M4 Motorway at The Northern Road interchange are 
controlled by two individual intersections with traffic lights. These intersections are located at the 
northern and southern ends of the M4 Motorway bridge. The lack of storage (that is, space for 
vehicles waiting to turn) between each intersection limits the efficiency and capacity of the 
interchange. The bridge is too narrow for the volume of traffic and cannot be widened to provide 
additional lanes on the bridge deck without significant structural modifications.  

M4 Motorway interchange upgrade options 

Options for upgrading the M4 Motorway interchange were considered with the aim of delivering 
long-term traffic improvements. These options can be divided into two categories: reconfiguring the 
existing interchange, or introducing new grade separation, similar to the existing M4 Motorway / M7 
Motorway Light Horse Interchange. Within these two categories, three options were identified and 
evaluated: 
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Option 1: Upgrade the existing interchange, with additional turning lanes and through lanes. This 
option would retain the existing interchange layout and configuration, with two sets of traffic lights. 
The existing bridge deck would be widened on either side to accommodate the additional through 
and turning lanes. This option is illustrated in Figure 2-17. 
 

 

Figure 2-17 M4 Motorway Interchange layout option 1: Duplicate existing bridge with two sets of 
traffic lights  

 
Option 2: Upgrade the interchange by removing one set of traffic lights to form a single point 
interchange, and provide additional turning and through lanes, as illustrated in Figure 2-18. This 
option would remove one set of traffic lights, and would require reconfiguration of the turning lanes 
and the motorway entry and exit ramps. It would also require widening of the bridge deck to 
accommodate the additional through and turning lanes. 
 

 

Figure 2-18 M4 Motorway Interchange layout option 2: Single point interchange  
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Option 3: Upgrade the interchange by providing grade separation of all movements, similar to the 
M4 Motorway / M7 Motorway Light Horse Interchange and as illustrated conceptually in Figure 2-
19. This option would involve reconstruction of the interchange and additional infrastructure 
associated with flyovers and grade separated elements. 
 

 

Figure 2-19 M4 Motorway Interchange layout option 3: Full grade-separated interchange  

 

Methodology for selection of preferred option 

All three M4 Motorway interchange upgrade options would achieve the proposal objectives of 
improving connections to and from the M4 Motorway, improving traffic flows, supporting freight 
movements and other transport modes, and improving road safety. Therefore the assessment of 
options and selection of a preferred option focused on a comparative evaluation of the benefits and 
disadvantages of each option in terms of cost, operational effectiveness, effective operating life, 
visual and socio-economic impacts.  
  
Options considered for upgrading the M4 Motorway interchange, and the outcomes of the 
evaluation are outlined in Table 2-5. 
 
Table 2-5 Options considered for the M4 Motorway interchange 

Option Benefits Disadvantages 

1. Upgrade existing 
interchange with 
additional turning and 
through lanes 

 Would be more cost-effective 
than Options 2 and 3 

 Would require further upgrades 
within 10 years of completion 

 Would increase future 
maintenance costs 

 Would result in ongoing delays in 
traffic flow 

2. Upgrade interchange 
by removing one set 
of traffic lights to form 
a single point 
interchange, and 
provide additional 
turning and through 
lanes 

 Would operate more efficiently 
than the existing interchange 

 Would provide long-term 
congestion relief 

 Would be more cost-effective 
than Option 3 

 Would result in significantly less 
social, environmental and visual 
impacts than Option 3 

 Would result in a relatively large 
bridge deck and intersection area 



 

The Northern Road Upgrade, Glenmore Parkway to Jamison Road 
Review of Environmental Factors 

56 

Option Benefits Disadvantages 

3. Upgrade interchange 
by providing grade 
separation of all 
movements, similar to 
M4/M7 Motorway 
Light Horse 
Interchange 

 Would maximise traffic flow 
through the interchange 

 Would allow a higher speed 
connection between the two 
corridors 

 Would avoid vehicles needing to 
stop at the interchange 

 Would require significant property 
acquisitions from private 
properties and from Penrith 
Christian School  

 Would require multiple new 
structures to separate different 
movements 

 Would introduce significant 
impacts on visual amenity  

 Would require removal of existing 
connections with The Northern 
Road and adjacent local roads 
such as Garswood Road, 
Homestead Road, Tukara Road 
and Frogmore Road 

 
Option 2 was selected as the preferred option for the M4 Motorway interchange as it would provide 
significant long-term traffic improvements while generally remaining within the existing road 
reserve. 

2.10.2  M4 Motorway bridge options 

The proposed single point interchange configuration at The Northern Road and the M4 Motorway 
(Option 2 in Section 2.10.1) would require an increase in the bridge deck area to provide the 
necessary geometric layout. Further options were investigated to ensure that the most suitable 
structural solution was chosen, and that the upgrade would provide the lowest whole-of-life costs 
and maximum long-term economic benefit. Two options were considered:  
 

 Option 1 – Demolish the existing bridge and replace it with a new structure 

 Option 2 – Retain and widen the existing bridge. 
 
These options are considered in the following section.  

Option 1 – Replace the existing bridge 

This option would demolish the existing bridge over the M4 Motorway and construct a new bridge 
generally to the east of the existing bridge. An indicative cross-section of this option is shown in 
Figure 2-20.  
 

 
Figure 2-20 M4 Motorway bridge option 1: demolish existing bridge, construct new bridge 
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This option would improve the quality of the proposed interchange as it would not be limited by the 
height and location of the existing bridge (the existing bridge has about 5.2 metres vertical 
clearance to the motorway lanes below).  
 
The new bridge could be constructed to improve vertical clearance over the M4 Motorway, and 
would provide load carrying capacity and bridge barrier improvements in accordance with current 
design standards.  
 
Demolition of the existing bridge would introduce a number of safety risks. In addition, it is likely 
that one and/or both directions of the M4 Motorway may need to be closed during demolition of the 
span above it. For safety and traffic reasons, these activities would likely take place at night (see 
Section 3.3). Conducting these works at night when traffic volumes are lower would mitigate the 
impact of the temporary reduction in motorway capacity.  

Advantages of Option 1 

Option 1 would: 
 

 Provide an opportunity for more standard and cost-effective bridge construction 

 Remove ongoing maintenance risks associated with the existing bridge 

 Improve vertical clearance over the M4 Motorway  

 Improve traffic safety on the interchange by upgrading the crash barriers 

 Provide new infrastructure that is built to current standards with an extended lifespan 

 Provide better freight carrying capacity. 

Disadvantages of Option 1 

Option 1 would: 
 

 Require demolition of the existing bridge over the M4 Motorway 

 Require complex construction work to construct the new bridge and then demolish the existing 
bridge while maintaining full traffic functionality at the interchange. 

Option 2 – Retain and widen existing bridge 

This option would involve building a new bridge beside the existing bridge. An indicative cross-
section of this option is shown in Figure 2-21.  
 

 
Figure 2-21 M4 Motorway bridge option 2: retain and widen existing bridge 

 
To improve the load carrying capacity of the interchange, all traffic lanes would need to be located 
on the new bridge deck area, with only limited use of the existing bridge deck area.  
 
As the existing bridge would be retained, it would relocate the alignment of The Northern Road 
further to the east. This would result in greater impacts on the Penrith Christian School as well as 
properties south-east of the interchange.  
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The existing bridge was designed and built in 1971 to a lower traffic load standard, which limits its 
potential for widening. Any upgrade would need to be designed to the current design load 
requirements, but the existing structure would be limited by the strength of the existing piers, 
foundation and footings.  
 
The bridge has about 5.2 metres vertical clearance to the motorway lanes below. To maintain an 
even road surface, an extended deck would have to be the same level as the existing bridge to 
avoid reducing the clearance below 5.2 metres. This would limit bridge design options, resulting in 
a non-standard bridge design as design loads have increased since the bridge was constructed.   
 
Based on current design standards a minimum 5.4 metres of vertical clearance is desirable, to 
allow safe passage of high vehicles such as B-Doubles. Option 2 would not be able to achieve 
more than the existing 5.2 metres of vertical clearance. 

Advantages of Option 2 

Option 2 would require no demolition over the M4 Motorway. 

Disadvantages of Option 2 

Option 2 would: 
 

 Be difficult to design and construct to the required deck thickness 

 Provide a poor visual outcome by mixing new bridge elements with an existing bridge 

 Maintain the non-standard vertical clearance of about 5.2 metres over the M4 Motorway 

 Result in a poor vertical geometry outcome for the west-facing M4 Motorway ramps 

 Require a complex construction technique to join the two structures together with adjacent 
traffic movements and vibrations  

 Introduce bridge drainage issues at the joint between the old and new bridges 

 Increase the impact and property acquisition area from Penrith Christian School and properties 
to the south-east of the interchange. 

Preferred option 

Option 1 was selected as the preferred option as it would have less permanent impact on 
surrounding properties and result in a more cost-effective and compliant design outcome without 
compromising required design standards for clearance and vertical alignment.  
 
The final bridge design and structure type are still under consideration, and would be refined and 
finalised during detailed design.  

2.10.3 Intersection upgrade options 

Section 2.3 describes the intersections in the study area, all of which would require upgrading as 
part of the proposal. The design process has considered options to determine the intersection 
layouts that function best in terms of: 
 

 Satisfying the overall proposal objectives 

 Traffic and road safety performance 

 Minimising property impacts 

 Minimising environmental and socio-economic impacts, where possible. 
 
Tables 2-6 to 2-10 summarise all the upgrade options considered by Roads and Maritime for 
intersections in the study area, and the relative performance of each option that influenced the 
choices of preferred intersection layouts. For those intersections identified in Section 2.3 but not 
discussed in Tables 2-6 to 2-10, only one viable option was considered (The Northern Road / 
Bringelly Road / Maxwell Street; The Northern Road / Smith Street; The Northern Road / Jamison 
Road). At these locations, Roads and Maritime design standards would be applied to achieve the 
required traffic function and level of service. 
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Glenmore Parkway / Wentworth Road Intersection 

A number of issues were raised by stakeholders about the performance of the existing Glenmore 
Parkway/Wentworth Road roundabout. These included: 
 

 Lengthy delays and queueing on multiple approaches during peak periods 

 Poor lane discipline of traffic through the roundabout during non-peak periods 

 Lack of pedestrian crossings at the intersection 

 Frequency of near misses and side swipe crashes. 
 
Table 2-6 outlines (with illustrations) the options considered during the development of the 
proposed concept design and how they addressed the issues listed above and the proposal 
objectives. 
 
Table 2-6 Intersection upgrade options: Glenmore Parkway / Wentworth Road 

Option Description Benefits Issues 

Option 1. 
Increase 
number of 
lanes on 
roundabout 
(See 
illustration 
below) 

Providing three 
circulating lanes on the 
roundabout 

Would have a relatively 
smaller footprint since it is an 
enlargement of the existing 
layout 

 

 Would not cater for future traffic 
growth in 2031 and beyond 

 Would increase peak queue 
lengths along The Northern Road 
due to the inability to manage 
movement priorities, particularly in 
the PM peak period 

 Would not provide opportunity for 
safe, controlled pedestrian 
crossings due to the lack of traffic 
signals 

 Would increase the number of 
nuisance side swipe crashes 

 Would not provide public transport 
priority through the intersection 

 Would encourage higher speed 
movements during non-peak 
periods due to the width of the 
circulating carriageway 

Option 1 
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Option Description Benefits Issues 

Option 2. 
Convert to 
signalised 
intersection 
(See 
illustration 
below) 

Signalised intersection 
with no movement 
restrictions and: 

 Channelised left-turn 
slip lanes on each leg 

 Three left-turn lanes 
into The Northern 
Road northbound 

 Two dedicated right-
turn lanes on each leg 

 Three through lanes 
plus bus lane on The 
Northern Road in 
each direction 

 Signalised pedestrian 
crossings on all legs  

 

 Caters for long term traffic 
growth by allowing priority 
of movements to be 
managed 

 Minimises future peak 
queue lengths, particularly 
along Glenmore Parkway in 
the AM peak period and 
The Northern Road in the 
PM peak period 

 Maintains public transport 
priority through the 
intersection 

 Allows additional widening 
of Wentworth Road and 
Glenmore Parkway to 
reduce delays in reaching 
The Northern Road 

 Provides pedestrian 
connections across The 
Northern Road 

Requires additional land, particularly 
along the Glenmore Parkway and 
Wentworth Road approaches to provide 
additional dedicated turning lanes 

Option 2 

 

 

 
Conventional traffic lights allow a consistent road cross section to be maintained through the 
intersection, and also for peak period movements to be prioritised. The roundabout option (Option 
1) does not provide this and would not alleviate extended queueing on The Northern Road, 
particularly in the afternoon peak period. Converting the existing roundabout to a conventional set 
of traffic lights, as shown by Option 2, was selected as the preferred intersection option since it 
delivered the best traffic performance without considerable socio-economic impacts. 
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Homestead Road / Garswood Road intersection 

Issues raised by stakeholders about the Homestead Road and Garswood Road intersections 
included: 
 

 Unsafe right turn movement out of Homestead Road 

 Limited opportunity to access the M4 Motorway eastbound entry ramp from Garswood Road 
during the AM peak period 

 Frequent illegal U-turn movements at the Homestead Road intersection. 
 
Table 2-7 outlines the options considered during the development of the proposed concept design 
and how they addressed the issues listed above and the proposal objectives. 
 
Table 2-7 Intersection upgrade options: Homestead Road / Garswood Road 

Option Description Benefits Issues 

Option 1. 
Restrict 
movements at 
both 
intersections 
to left in, left 
out (See 
illustration 
below) 

Unsignalised T-
intersection with: 

 Left-in, left-out turns 
permitted only 

 Shorter 
detour/diversion with 
the new through 
connection to 
Wentworth Road via 
Cross Road 

 Prioritises traffic 
safety and efficiency 
by banning right-turns  

 Minimises delays for The 
Northern Road traffic by 
avoiding an additional set 
of traffic lights  

 Improves operation of M4 
Motorway Interchange by 
avoiding need for adjacent 
signals  

 Improves road safety at 
the Homestead Road and 
Garswood Road by 
removing opportunity for 
illegal movements 

 Provides safer movement 
for traffic turning right out 
of Homestead Road with 
the extension of Cross 
Road 

 Minimises land 
acquisitions requirements 
near the intersection 

Increases detour route length for 
properties accessing Homestead Road 

 

Option 1 
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Option Description Benefits Issues 

Option 2. 
Provide a 
single four 
way 
intersection 
with traffic 
lights (See 
illustration 
below) 

 Realign Homestead 
Road and Garswood 
Road to meet at a 
single intersection 

 Provide traffic lights to 
permit all movements 

Improves network access 

 

 Does not provide traffic performance 
benefits for The Northern Road 
traffic due to the proximity to the M4 
Motorway Interchange 

 Interferes with the M4 Motorway 
Interchange queuing traffic 

 Requires significantly larger footprint 
to realign the approach roads at a 
single intersection 

 Would require significant widening 
of The Northern Road due to the 
overlap of right turn lanes for the M4 
Motorway Interchange, Garswood 
Road and Homestead Road 

 Introduces additional crash conflict 
points along The Northern Road 

Option 2 

 

 

 
Traffic lights at Homestead Road and Garswood Road (as per Option 1) would be limited in 
operation, and also limit the capacity of the M4 Motorway Interchange. The preferred upgrade 
option, as shown by Option 2, offers additional local road improvements to minimise the impact of 
detour routes and avoids an additional set of traffic lights on The Northern Road. Converting both 
intersections to left in, left out only prioritises traffic safety through banning right turns, and this 
layout was therefore selected as the preferred intersection option. 

Frogmore Road / Tukara Road intersection 

A number of issues were raised by stakeholders including Penrith City Council, about the 
Frogmore Road / Tukara Road intersection. These included: 
 

 Illegal right turn movements between The Northern Road and Tukara Road 

 Prominent crash history at the intersection, particularly with illegal movements 

 Significant wait times and delays to turn right out of Frogmore Road 



 

The Northern Road Upgrade, Glenmore Parkway to Jamison Road 
Review of Environmental Factors 

63 

 Limited acceleration lane length and storage resulting in difficulty merging with northbound 
traffic on The Northern Road 

 High volume of traffic using Tukara Road as a ‘rat run’ to reach Penrith CBD bypassing traffic 
lights on The Northern Road and Mulgoa Road 

 High volume of left turn traffic into Tukara Road affecting travel speeds in the left lane of The 
Northern Road 

 Lack of pedestrian crossing of The Northern Road at the intersection 

 Lack of direct connection between Tukara Road and The Northern Road southbound 
carriageway  

 Lack of direct connection between Tukara Road and Frogmore Road  
 
Table 2-8 outlines (with illustrations) the seven options considered for this intersection during the 
development of the proposed concept design, and how they addressed the issues listed above and 
the proposal objectives. 
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Table 2-8 Intersection upgrade options: Frogmore Road / Tukara Road 

Option Diagram/Description Benefits Issues 

Option 1. 
Provide four 
way 
intersection 
with all traffic 
movements 
provided  
(See 
illustration 
below) 

 

Dual right turn lanes 
provided on Frogmore 
Road and Tukara Road 
approaches 

Slip lanes provided for 
three left turn movements 

 

Improves network access  Results in queuing traffic 
interfering with the M4 Motorway 
Interchange operation 

 Results in increased average 
vehicle delay on The Northern 
Road of more than 20 seconds 
during peak periods 

 Requires movement restrictions at 
Kinmont Road and Bickley Road 
intersection with Tukara Road due 
to extended queues on Tukara 
Road of over 200 metres 

 Requires removal of parking on 
Tukara Road, east of Fragar Road 

 Requires upgrade of Tukara Road 
/ Fragar Road intersection 

 Introduces additional road noise 
and air quality impacts to 
properties on Tukara Road 

 Leads to significant increases in 
traffic volumes on Fragar Road 
from traffic originating in 
Jamisontown 

 Results in removal of about eight 
dwellings on Tukara Road 

Option 1 
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Option Diagram/Description Benefits Issues 

Option 2. 
Provide four 
way 
intersection 
with all traffic 
movements 
provided  
(See 
illustration 
below) 

Single right turn lanes 
provided on Frogmore 
Road and Tukara Road 
approaches 

 

Improves network access  Results in queuing traffic 
interfering with the M4 Interchange 
operation 

 Results in increased average 
vehicle delay on The Northern 
Road of more than 30 seconds 

 Requires movement restrictions at 
Kinmont Road and Bickley Road 
intersection with Tukara Road due 
to extended queues on Tukara 
Road of over 270 metres 

 Requires removal of parking on 
Tukara Road, east of Fragar Road 

 Requires upgrade of Tukara Road 
/ Fragar Road intersection 

 Introduces additional road noise 
and air quality impacts to 
properties on Tukara Road 

 Leads to significant increases in 
traffic volumes on Fragar Road 
from traffic originating in 
Jamisontown 

Option 2 
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Option Diagram/Description Benefits Issues 

Option 3. 
Further widen 
The Northern 
Road north of 
the M4 
Motorway and 
provide a four 
way 
intersection 
with all traffic 
movements 
provided.  
(See 
illustration 
below) 

 Single right turn lanes 
provided on Frogmore 
Road and Tukara 
Road approaches 

 Additional northbound 
lane on The Northern 
Road northbound 
carriageway between 
the M4 Motorway and 
about 200 metres 
north of Frogmore 
Road 

Improves network access  Results in increased average 
vehicle delay on The Northern 
Road of more than 25 seconds 

 Requires movement restrictions at 
Kinmont Road and Bickley Road 
intersection with Tukara Road due 
to extended queues on Tukara 
Road of over 270 metres 

 Requires removal of parking on 
Tukara Road, east of Fragar Road 

 Requires upgrade of Tukara Road 
/ Fragar Road intersection 

 Introduces additional road noise 
and air quality impacts to 
properties on Tukara Road 

 Leads to significant increases in 
traffic volumes on Fragar Road 
from traffic originating in 
Jamisontown 

 Increases environmental impact of 
The Northern Road footprint 
adjacent to Penrith Christian 
School 

 Increases drainage impacts due to 
wider road formation 

 Increases acquisition impact to 
Penrith Christian School 

Option 3 

 

 



 

The Northern Road Upgrade, Glenmore Parkway to Jamison Road 
Review of Environmental Factors 

67 

Option Diagram/Description Benefits Issues 

Option 4. 
Provide 
signalised 
seagull 
intersection  
(See 
illustration 
below) 

 Single right turn out 
lane (from Frogmore 
Road) into dedicated 
northbound 
acceleration lane 

 No right turn permitted 
into or out of Tukara 
Road 

 Provide free flowing 
northbound 
carriageway, except 
when pedestrian 
crossing activated 

 Provides minimal delay for 
The Northern Road traffic, 
particularly northbound traffic 

 Provides minimal queuing 
towards M4 Motorway 
Interchange 

 Increases controls against 
illegal movements at the 
intersection 

 Avoids traffic changes on 
Frogmore Road and Tukara 
Road 

 Improves road safety by 
addressing existing crash 
causes 

 Maintains existing network 
access 

Requires right turn out of Frogmore 
Road traffic to merge into The 
Northern Road traffic stream at end of 
acceleration lane 

 

Option 4 
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Option Diagram/Description Benefits Issues 

Option 5. 
Provide 
signalised 
intersection 
without 
seagull island  
(See 
illustration 
below) 

 Dual right turn lanes 
out of Frogmore Road 

 No right turn permitted 
into or out of Tukara 
Road 

 

 Avoids traffic changes on 
Frogmore Road and Tukara 
Road 

 Maintains existing network 
access 

 Allows right turning traffic 
from Frogmore Road to turn 
directly onto The Northern 
Road carriageway without 
merging 

 Reduces controls against illegal 
movements at the intersection 
resulting in potential for increased 
illegal movements 

 Results in additional delay for The 
Northern Road northbound traffic 
in PM peak period, while stopped 
at lights during Frogmore Road 
right turn phase 

Option 5 
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Option Diagram/Description Benefits Issues 

Option 6. 
Restrict 
movements to 
right turn into 
Frogmore 
Road and left 
in and out 
only  
(See 
illustration 
below) 

 Tukara Road would 
remain left in, left out 
only 

 Provide right turn bay 
into Frogmore Road 
only 

 Provide pedestrian 
crossing on northern 
leg of intersection 

 Provide free flowing 
northbound 
carriageway, except 
when pedestrian 
crossing activated 

 Minimises queue length and 
delay on The Northern Road 

 Avoids acquisition impact 
along Tukara Road and 
Frogmore Road 

 Maintains existing traffic 
patterns and volumes on 
Tukara Road 

 Improves road safety by 
removing some conflict 
points 

 

 Reduces road network access 

 Increases traffic volumes on 
Kingswood Road 

 Would result in detour of over 4 
kilometres for residents in Orchard 
Hills that currently rely on the right 
turn out of Frogmore Road 

Option 6 
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Option Diagram/Description Benefits Issues 

Option 7. 
Restrict 
movements to 
left in and out 
only  
(See 
illustration 
below) 

 Tukara Road would 
remain left in, left out 
only 

 Frogmore Road would 
be left in, left out only 

 The Northern Road 
would becoming free 
flowing due to the lack 
of traffic signals 

 Avoids queue length and 
delay on The Northern Road 

 Avoids acquisition impact 
along Tukara Road and 
Frogmore Road 

 Maintains existing traffic 
patterns and volumes on 
Tukara Road 

 Improves road safety by 
removing all ross 
carriageway movements 

 Minimises drainage works 
and impacts near Frogmore 
Road due to a reduced 
intersection footprint 

 Reduces road noise impacts 
near the intersection 

 Reduces road network access 

 Increases traffic volumes on 
Kingswood Road, Frogmore Road 
and Castle Road 

 Would result in detour of over  4 
kilometres for residents in Orchard 
Hills that currently rely on the right 
turn out of Frogmore Road 

Option 7 

 
 

 
Signalising the existing intersection layout at Frogmore Road / Tukara Road, with an extension of 
the northbound acceleration lane for right turn vehicles and a new pedestrian crossing across The 
Northern Road (Option 4 above), was selected as the preferred intersection option. In signalising 
this intersection, the flow of northbound traffic along The Northern Road was the priority 
consideration, to avoid limiting the performance of M4 Interchange. The intersection layout and the 
traffic light phasing have therefore been designed to allow free-flowing movement along The 
Northern Road at all times except when the pedestrian crossing is activated. 
 
Of secondary but equal importance at this intersection was avoiding a situation where traffic from 
around South Penrith is attracted onto local roads in order to gain easier or faster access to the M4 
Motorway.  
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Tukara Road is currently a local collector road, providing only a left turn out onto The Northern 
Road. Providing a right turn out, or straight through access to Frogmore Road would attract 
additional traffic into Tukara Road and its adjoining local feeder roads to reach the intersection, 
since it would allow immediate access to the M4 Motorway. Figure 2-22 and Figure 2-23 below 
are outputs from a regional traffic model used to highlight the likely traffic redistribution effect 
throughout the local area if right turn movements were to be permitted out of Tukara Road. Thicker 
lines indicate larger changes in traffic volumes, with red lines indicating increases and green 
indicating reductions. 
 

 
Figure 2-22 Tukara Road – Typical AM peak period traffic redistribution with right turns permitted  

 

 
Figure 2-23 Tukara Road – Typical PM peak period traffic redistribution with right turns permitted  

 
As shown, Tukara Road would experience significant increases in traffic volumes, particularly from 
Jamisontown traffic wishing to reach the M4 Motorway. The M4 Motorway would experience 
reductions in traffic volumes between Mulgoa Road and The Northern Road, with traffic using 
Tukara Road instead to reach The Northern Road before entering the M4 Motorway. This 
redistribution would result in undesirable environmental and socio-economic impacts to residents in 
Tukara Road and would not align with the proposal objectives. 
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In addition, queue lengths for the right turn movement out of Tukara Road would exceed 200 
metres during the peak, despite providing dual right turn lanes. Options 1 and 2 (in Table 2-8) 
would both require substantial property acquisition along Tukara Road with at least eight properties 
affected in each option. Changes would also be required at the Bickley Road and Kinmont Road 
intersections, to manage queued traffic during peak periods. Increased ‘green light’ time for the 
Tukara Road approach would reduce the queue length in Tukara Road. However, this would result 
in a peak queue length of over 300 metres on The Northern Road, which would in turn affect the 
phasing and operation of the M4 Motorway Interchange.  
 
In making the decision on the preferred option, it was not deemed reasonable to limit the operation 
and efficiency of a major motorway interchange to provide additional movements from a local road 
corridor, particularly given the likely impacts this would cause to the local road network.  
 
Options to maintain the existing movements at this intersection were considered with a view to 
preventing illegal movements and address existing road safety issues. In the period between 2004 
and 2013, 49 crashes were reported at the Frogmore Road / Tukara Road intersection. The 
majority of these crashes were due to incorrect gap selection when performing turning movements. 
The proposed traffic lights would control these traffic movements in the future.  
 
Over four days in December 2014, 46 illegal turning movements were also observed at the 
intersection. Options which restrict illegal movements by providing extended island overlap and 
restrictive kerb treatments were therefore considered further. As a result, the option of signalising 
the existing layout would provide the most balanced outcome, because it would: 
 

 Allow free-flowing traffic on The Northern Road northbound (except when pedestrian crossing 
is activated) and therefore avoid interruption to the M4 Motorway Interchange 

 Prevent illegal movements 

 Minimise property acquisition  

 Avoid a realignment of Frogmore Road to provide a through movement 

 Avoid the need for access changes in Tukara Road 

 Avoid new and additional environmental impacts on Tukara Road 

 Provide a controlled and safe pedestrian crossing across The Northern Road 

 Improve safety for vehicles turning right from Frogmore Road by extending the northbound 
acceleration lane, from about 50 metres to about 270 metres in length. 

Castle Road / Aspen Street intersection 

Issues raised by stakeholders about the Castle Road and Aspen Street intersections included: 
 

 Queueing of traffic in general traffic lanes to enter Castle Road 

 Prominent crash history between southbound traffic and right turn traffic into Castle Road 

 Significant wait times and delays to turn right out of Castle Road 

 Increased ‘rat runs’ along Castle Road bypassing the traffic lights at Bringelly Road to reach 
the Caddens housing development area 

 Illegal U-turn movements at the Castle Road intersection 

 Significant volume of traffic exiting Aspen Street and immediately performing U-turns at Castle 
Road. 

 
Table 2-9 outlines the options considered during the development of the proposed concept design 
and how they addressed the issues listed above and the proposal objectives. 
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Table 2-9 Intersection upgrade options: Castle Road / Aspen Street 

Option Description Benefits Issues 

Option 1. 
Restrict 
movements 
from both side 
roads to left 
in, left out only 
(See 
illustration 
below) 

Close the median, with 
Castle Road to become left-
in, left-out only. Maintain 
closed median at Aspen 
Street.  

 Improves road safety by 
removing conflict points 
at The Northern Road 
and Castle Road 
intersection 

 Prevents dog leg 
movement between 
Aspen Street and 
Castle Road 

 Maximises travel time 
improvements along 
The Northern Road  

 Prevents illegal U-turn 
movements occurring 

Increases detour route for traffic 
accessing Castle Road 

 

Option 1 
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Option Description Benefits Issues 

Option 2. 
Provide a 
signalised 
right turn bay 
into Castle 
Road. (See 
illustration 
below) 

 Signalise the intersection 
to allow right-turns into 
Castle Road 

 Right turn out not 
permitted. 

 Aspen Street would be 
closed at The Northern 
Road. 

 Maintains some 
network access at 
Castle Road 

 Improves road safety by 
removing conflict points 
for queuing right turn 
traffic 

 Maximises travel time 
improvements along 
The Northern Road  

 Would permit ease of 
northbound access to 
Castle Road for 
residents and visitors to 
Flower Power Garden 
Centre 

 

 Does not offer peak period travel 
time savings for traffic entering 
Castle Road, particularly beyond 
2031 

 Maintains facility for illegal U-turn 
movements to continue to occur 

 Allows for potential illegal right turn 
movements out of Castle Road due 
to gap in the central median 

 Requires increased widening of The 
Northern Road to accommodate a 
right turn bay 

 Would impact on the efficiency of 
The Northern Road intersection with 
Maxwell Street due to insufficient 
distance between signalised 
intersections 

 Would require closure of Aspen 
Street to remove safety risk from 
weave and merge movements by 
traffic exiting Aspen Street to turn 
right at Castle Road 

Option 2 
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Option Description Benefits Issues 

Option 3. 
Provide an 
uncontrolled 
intersection 
with all 
movements 
permitted 

Castle Road intersection with 
The Northern Road to 
remain as existing, with a 
northbound right turn storage 
bay in The Northern Road, 
and northbound refuge in a 
split median for traffic turning 
right out of Castle Road 

 Maintains network 
access at Castle Road 

 Maximises travel time 
improvements along 
The Northern Road  

 

 Does not offer peak period travel 
time savings for traffic entering 
Castle Road, particularly beyond 
2031 

 Increases risk of crashes at the 
intersection with southbound traffic 
and right turning traffic into Castle 
Road due to the widened The 
Northern Road 

 Maintains facility for illegal U-turn 
movements to continue to occur 

 Increases queue length in Castle 
Road for right turn out traffic due to 
limited gap acceptance  

 Requires increased widening of The 
Northern Road to accommodate a 
right turn bay and median refuge 

 Limited opportunity to provide wide 
median and two stage manoeuvre 
due to queueing traffic for Bringelly 
Road 

Option 4. 
Provide a 
single four 
way 
intersection 
with traffic 
lights (See 
illustration 
below) 

Aspen Street to be realigned 
to create a single four-way 
intersection with The 
Northern Road and Castle 
Road 

 Improves network 
access by providing 
direct connection 
between Aspen Street 
and Castle Road 

 Provides additional 
pedestrian connectivity 
across The Northern 
Road 

 Would permit ease of 
northbound access to 
Castle Road for 
residents and visitors to 
Flower Power Garden 
Centre 

 

 Increases delays for The Northern 
Road traffic with the addition of 
another set of traffic lights 

 Limits the efficiency of the Maxwell 
Street/Bringelly Road intersection 
due to the need to coordinate the 
signals to minimise delay 

 Would encourage rat running 
between Castle Road and Aspen 
street which would significantly 
increase traffic volumes on Aspen 
Street by providing direct connection 
across The Northern Road 

 Introduces new crash risks and 
queueing risks on Aspen Street due 
to the traffic lights requiring traffic to 
queue along a narrow service road 

 Requires significantly more land to 
accommodate traffic lights,  realign 
Aspen Street and widen Castle 
Road to support turning lanes for 
traffic lights 



 

The Northern Road Upgrade, Glenmore Parkway to Jamison Road 
Review of Environmental Factors 

76 

Option Description Benefits Issues 

Option 4 

 
 

 
Converting both intersections to left in, left out only was selected as the preferred intersection 
option. The operation of traffic lights at this location would be limited by the poor alignment of 
Aspen Street and the adjacent Maxwell Street / Bringelly Road intersection which has queue 
lengths extending towards Castle Road in the afternoon peak period. Providing direct access 
between Aspen Street and Castle Road would introduce a major change to traffic movement at this 
location. Aspen Street would become part of the local road network and would provide an alternate 
thoroughfare route between Castle Road, The Northern Road and Maxwell Street. This would 
result in undesirable safety impacts on Aspen Street. 
 
Providing unsignalised movements across The Northern Road carriageway into and out of Castle 
Road is inconsistent with the proposal objective to improve road safety. As shown in Figure 6-7 
(refer Section 6.1) there is currently an over-representation of crashes at the Castle Road 
intersection, particularly with vehicles turning right into Castle Road. Between 2004 and 2013 there 
were 28 reported crashes associated with the right turn movement into and out of Castle Road. A 
number of additional near misses have also occurred at this intersection. The recorded crash rate 
at this intersection confirms that the existing Maxwell Street / Bringelly Road traffic lights do not 
provide sufficient manoeuvre gaps at Castle Road. With The Northern Road widened, right turns 
would become more difficult because safe gaps in opposing traffic would be less frequent and 
harder to judge due to the additional number of lanes required to filter across. The reduced gaps in 
traffic would result in extended wait times for traffic wishing to turn right into or out of Castle Road 
when compared to the proposed detour routes.  
 
The proposed detour route into Castle Road is less than 700 metres (U-turn at the Maxwell Street / 
Aspen Street roundabout) and due to expected wait times for gaps in The Northern Road 
southbound traffic stream, would add an average of no more than 30 seconds of travel time to the 
overall journey to Castle Road. Providing a signalised right turn bay into Castle Road would result 
in comparable delay to the proposed detour route, given that traffic lights would require 
coordination with the Maxwell Street / Bringelly Road intersection. Even with coordinated traffic 
lights to attempt to minimise traffic impacts, a right turn entry bay into Castle Road would introduce 
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delays for vehicles turning left from Bringelly Road or right from Maxwell Street to travel south on 
The Northern Road. Right turning traffic from Maxwell Street onto The Northern Road would 
include detoured vehicles and the travel time comparison of waiting at the Maxwell Street traffic 
lights for a right turn movement, or at Castle Road traffic lights for a coordinated right turn 
movement would be comparable. Therefore, the introduction of a right turn movement would 
provide negligible travel time savings for northbound vehicles wanting to reach Castle Road. 
 
In addition, the introduction of a median opening (to allow right turn movements) would not prevent 
the high volume of illegal movements. Over a three day period in July 2015, 128 illegal U-turn 
movements were counted at Castle Road. With a right turn movement into Castle Road, frequent 
and ongoing enforcement would be required. Closure of the median prevents all illegal 
movements, including unsafe movements between Aspen Street and Castle Road. For these 
reasons, the restriction of Castle Road and Aspen Street to left in, left out as illustrated by Option 1 
has been selected as the preferred intersection upgrade option.  

Aspen Street / Maxwell Street intersection 

The intersection of Aspen Street and Maxwell Street raised a number of issues with stakeholders, 
including: 
 

 Increased eastbound queuing of traffic along Maxwell Street since the installation of the 
roundabout at Aspen Street 

 Priority given to traffic exiting Aspen Street instead of queued traffic in Maxwell Street. 
 
Table 2-10 outlines (with illustrations) the options considered during the development of the 
proposed concept design and how they addressed the issues listed above and the proposal 
objectives. 
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Table 2-10 Intersection upgrade options: Aspen Street / Maxwell Street 

Option Description Benefits Issues 

Option 1. 
Restrict 
movements to 
and from 
Aspen Street 
(See 
illustration 
below)  

Remove existing 
roundabout, construct new 
T-intersection, ban right-
turns out of Aspen Street, 
and permit all other 
movements.  

Upgrade Maxwell 
Street/Fragar Road 
roundabout to cater for 
heavy vehicles 

 

 Removes priority of Aspen 
Street traffic over 
eastbound Maxwell Street 
traffic 

 Reduces eastbound peak 
period queue length on 
Maxwell Street 

 Improves operation of 
Maxwell Street/Bringelly 
Road traffic lights by 
reducing queue length on 
Maxwell Street 

 Would perform best of all 
options in purely traffic 
terms because of the need 
to prioritise eastbound peak 
period flows in Maxwell 
Street 

 Increases detour length for 
egress from Aspen Street, via U-
turn at Fragar Road 

 Would limit access to Hilliger 
Road to let in, left out only to 
prevent illegal U-turns by traffic 
exiting Aspen Street  

 Requires enlargement of Fragar 
Road roundabout to cater for 
heavy vehicles servicing Aspen 
Street businesses 

Option 1 
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Option Description Benefits Issues 

Option 2. 
Relocate the 
Aspen Street 
roundabout 
about 40m 
west to form a 
four way 
roundabout 
with Hilliger 
Road (See 
illustration 
below) 

Remove existing 
roundabout, construct new 
single-lane roundabout with 
fourth leg to connect Hilliger 
Road 

 Improves queue storage for 
traffic along Maxwell Street, 
particularly between The 
Northern Road and Aspen 
Street 

 Avoids additional works at 
the Maxwell Street/Fragar 
Road roundabout 

 Maintains existing network 
access 

 Improves safety for traffic 
entering/exiting Hilliger 
Road 

 Maintains priority of Aspen 
Street traffic over eastbound 
Maxwell Street traffic 

 Does not reduce overall peak 
period queue length along 
Maxwell Street due to ongoing 
priority of right turn out traffic 
from Aspen Street 

Option 2 
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Option Description Benefits Issues 

Option 3. 
Construct a 
new four way 
roundabout 
with Hilliger 
Road, Aspen 
Street and 
Maxwell 
Street. (See 
illustration 
below) 

Remove existing 
roundabout, construct new 
two-lane roundabout with 
fourth leg to connect Hilliger 
Road, and with signalised 
approach from Aspen Street. 
Signalise the Aspen Street 
leg of the roundabout only. 
Signals to operate in peak 
periods only. 

 Removes priority of Aspen 
Street traffic over 
eastbound Maxwell Street 
traffic with signal controls 
restricting movement out of 
Aspen Street during 
Maxwell Street green time 

 Reduces eastbound peak 
period queue length on 
Maxwell Street 

 Improves operation of 
Maxwell Street/Bringelly 
Road traffic lights by 
reducing queue length on 
Maxwell Street 

 Maintains network access 

 Improves safety for traffic 
entering/exiting Hilliger 
Road 

 Increases queue length on 
Aspen Street during periods of 
signal operation 

 Relies on traffic lights to control 
traffic entering the roundabout 
from Aspen Street, to prioritise 
flows along Maxwell Street and 
ensure that traffic exiting Aspen 
Street does not hold up traffic in 
Maxwell Street, particularly 
eastbound traffic during AM peak 

 

Option 3 

 
 

 
Providing a roundabout on Maxwell Street maintains network access and complements proposed 
detour routes for surrounding properties. A roundabout would prioritise traffic turning right from 
Aspen Street into Maxwell Street, and would result in extended delays on Maxwell Street west of 
Aspen Street. The addition of traffic lights on the Aspen Street approach would allow traffic priority 
to be managed on Maxwell Street during peak periods, reducing queue lengths and allowing 
network access to be maintained. A new four way roundabout between Maxwell Street, Aspen 
Street and Hilliger Road with traffic lights on the Aspen Street approach only was therefore 
selected as the preferred intersection upgrade option, as illustrated by Option 3 above. The traffic 
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lights would operate on Aspen Street only during peak periods, or when there is extended queuing 
on Maxwell Street. At all other times the intersection would operate as an unsignalised roundabout. 

2.11 Design refinements 

During the preparation of this REF, Roads and Maritime has made two modifications to the 
proposal’s design, in response to ongoing traffic and transport assessments, and as a result of 
feedback from stakeholders. The design refinements and the reasons behind their adoption are 
described below. 

2.11.1 Frogmore Road 

The proposal initially included the construction of a new roundabout at the intersection of Frogmore 
Road and Simeon Road, adjacent to the Penrith Christian School. The roundabout would have 
allowed improved traffic flows to and from the existing main entrance to the school (and the 
Imagine Nations Church) in Simeon Road, and would also have improved safety for visitors to the 
school and for residents and other motorists using Frogmore Road.  
 
After consultation with residents in Frogmore Road and Simeon Road, and with the Penrith 
Christian School, it was agreed that the roundabout proposal was not ideal, for the following 
reasons: 
 

 It would not allow for separation between school/church traffic and other local traffic 

 It would require partial acquisition, and other adjustments (such as relocation of a driveway) at 
three properties in Frogmore Road adjacent to the intersection 

 It would not alleviate the current situation where school traffic results in delays and conflicts 
with local traffic in Simeon Road at peak times (school drop-off and pick-up) 

 The intersection with Simeon Road is close to a crest on Frogmore Road and therefore would 
have limited sight distance on the eastern approach to the roundabout. 

 
Roads and Maritime therefore investigated an alternative solution, which would maintain access to 
the school and the church, but reduce the impact on local residents and address road safety 
concerns. 
 
The preferred solution is therefore to create an additional dedicated access to the Penrith Christian 
School from Frogmore Road, with construction of a new roundabout and entrance road about 85 
metres west of Simeon Road (see Figure 2-24). This solution is preferred, for the following 
reasons: 
 

 It would reduce the volume of turning traffic at the intersection of Frogmore Road and Simeon 
Road, thereby improving the safety of this intersection in particular at peak times 

 It would reduce the volume of traffic using Simeon Road, which is a cul-de-sac 

 It would provide direct access from Frogmore Road to the main school car park 

 It would reduce the proposed detour route for northbound vehicles exiting Castle Road. 
 
The modified design for the entry to Penrith Christian School has been prepared with input from 
the affected stakeholders. For the reasons outlined above, it has therefore been adopted as part of 
the proposal being assessed in this REF.  

2.11.2 Aspen Street, Maxwell Street, Hilliger Road 

The preliminary concept design for the proposed upgrade of The Northern Road between 
Glenmore Parkway, Glenmore Park and Jamison Road, South Penrith originally proposed to retain 
the existing roundabout at the intersection of Maxwell Street and Aspen Street, and realign Hilliger 
Road to form a four way roundabout. However, after modelling of future traffic flows, and in 
consultation with Penrith City Council, Roads and Maritime considered other possible solutions, 
which are described above in Section 2.10.3 and Table 2-10.  



 

The Northern Road Upgrade, Glenmore Parkway to Jamison Road 
Review of Environmental Factors 

82 

 
For the reasons summarised in Table 2-10, Roads and Maritime has decided to implement the 
amended design for this intersection so that it now incorporates a larger, two lane roundabout with 
a direct connection into Hilliger Road and traffic lights on Aspen Street to manage peak period 
flows. This is outlined further under Option 3 in Table 2-10, and a detailed illustration is provided in 
Figure 2-25. 
 
Adoption of the amended roundabout design at this location would remove the need to upgrade the 
roundabout at the intersection of Maxwell Street and Fragar Road, which was considered. With the 
adoption of the amended roundabout design at Maxwell Street / Aspen Street / Hilliger Road as 
part of the proposal, Roads and Maritime would not need to upgrade the roundabout at Maxwell 
Street and Fragar Road. 
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2.12 Summary of the preferred option 

This chapter has documented the reasons and justification supporting the need for the proposal. It 
has described the process undertaken by Roads and Maritime to identify alternative solutions and 
options for a transport upgrade, and to select a preferred option that meets all functional 
requirements, achieves the strategic objectives of WSIP, and achieves the objectives defined for 
the proposal. 
 
After reviewing the available alternative strategies for upgrading transport in the corridor between 
Glenmore Parkway, Glenmore Park and Jamison Road, Penrith, the preferred alternative was to 
upgrade The Northern Road along its existing alignment, rather than to invest only in public 
transport upgrades, or to adopt the ‘do-nothing’ approach.  
 
Having identified the preferred alternative, the second stage of the process was to identify options 
for upgrading The Northern Road along its existing corridor. After investigating options to widen the 
road on either the western side or the eastern side, or a combination of both, a preferred option 
was chosen to widen The Northern Road on its eastern side between Glenmore Parkway and 
Bringelly Road, and on both sides between Bringelly Road and Jamison Road. The Northern Road 
would be widened to four lanes in each direction, including dedicated kerbside bus lanes for each 
direction of travel.  
 
Within the overall preferred option, Roads and Maritime then investigated options for 
improvements to intersections between The Northern Road and its adjoining roads within the 
proposal area. The investigation included identification and assessment of options for upgrading 
the interchange between The Northern Road and the M4 Motorway.  
 
Preferred intersection upgrade options were identified that would improve the level of service for 
traffic using the roads, while limiting the proposal’s impact on the environment and on private 
property. Where more than one option was evaluated for an intersection upgrade, these were the 
key criteria considered over and above the WSIP objectives and the proposal objectives. 
 
Alternative bridge design options were then considered for the proposed upgrade of The Northern 
Road bridge over the M4 Motorway, using a similar method. A preferred option of a new bridge 
over the M4 Motorway was chosen because it would meet Roads and Maritime’s current standards 
and functional requirements, would minimise impacts on the environment and on private property, 
and is able to be constructed in stages without impacting on traffic flows. 
 
Overall therefore, the proposal has been developed through a robust process of identifying options 
and alternatives for all of its component parts, and evaluating them against defined strategic and 
proposal objectives. Each of the preferred options and alternatives: 
 

 Meets the WSIP strategic objectives and the proposal objectives 

 Performs the required transport function (measured in terms of the level of service) 

 Is affordable and cost-effective 

 Can be constructed without interrupting existing traffic flows 

 Minimises the impacts on the environment and on private property.  
 
Based on the assessments documented in this chapter, the proposal therefore represents the best 
available transport solution for the upgrade of The Northern Road between Glenmore Parkway, 
Glenmore Park and Jamison Road, South Penrith. 
 
The main features of the preferred option therefore are to: 
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 Widen The Northern Road to the east of the existing alignment between Glenmore Parkway 
and Maxwell Street / Bringelly Road, using the existing road reserve and largely avoiding 
impacts on properties along the western side of the alignment 

 Widen The Northern Road on both sides of the existing alignment between Maxwell Street / 
Bringelly Road and Jamison Road, using the existing road reserve and avoiding any major 
impacts on properties on both sides of the alignment 

 Replace the bridge over the M4 Motorway with a wider bridge to provide additional capacity for 
The Northern Road and accommodate an upgraded interchange that supports Smart 
Motorways capabilities 

 Provide three general traffic lanes and a dedicated kerbside bus lane in each direction along 
the full length of The Northern Road within the study area 

 Provide a design speed of 90 kilometres per hour south of and including the M4 Motorway 
interchange, and 80 kilometres per hour north of the M4Motorway interchange 

 Upgrade intersections along the alignment, with traffic lights for all right-turn movements (where 
permitted) to improve safety 

 Require partial or strip acquisitions of some properties, but avoid existing homes in South 
Penrith 

 Require partial or strip acquisitions at the Penrith Christian School and some residential 
properties. 

 
A detailed description of the proposal is provided in Section 3, and a full assessment of its 
potential impacts on the environment is provided in Section 6. 
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3 Description of the proposal  

This chapter describes the proposal and provides descriptions of existing conditions, the design 
parameters including major design features, the construction method and associated infrastructure 
and activities. 

3.1 The proposal 

Roads and Maritime proposes to upgrade about four kilometres of The Northern Road between 
Glenmore Parkway, Glenmore Park and Jamison Road, South Penrith. The proposal is shown in 
Figure 1-2, and illustrated in greater detail on the design drawings in Appendix B. The main 
features of the proposal assessed in this REF are: 
 

 An eight-lane divided road (three general traffic lanes and a kerbside bus lane in each 
direction) from just south of Glenmore Parkway, Glenmore Park to Jamison Road, South 
Penrith 

 An upgrade to the M4 Motorway interchange, including: 

 Construction of a new two-span bridge over the M4 Motorway, located to the east of the 
existing bridge alignment 

 Replacement of the existing two sets of traffic lights at the M4 Motorway interchange, with a 
single set of traffic lights to control all movements at the interchange 

 Widening of ramps to accommodate future Smart Motorway requirements 

 Demolition of the existing bridge over the M4 Motorway 

 New traffic lights on The Northern Road at: 

 The Glenmore Parkway and Wentworth Road intersection 

 The Frogmore Road and Tukara Road intersection 

 Altered intersection arrangements at: 

 The Northern Road and Homestead Road (left-in, left-out only) 

 The Northern Road and Castle Road (left-in, left-out only) 

 Upgrade of The Northern Road and Glenmore Parkway / Wentworth Road intersection, 
comprising: 

 Traffic lights to replace the existing roundabout, allowing all movements 

 Separate left-turn lanes on all approach roads to the intersection 

 Additional left-turn and right-turn capacity from both approach roads onto The Northern 
Road 

 A new dedicated access road into the Penrith Golf and Recreation Club, meeting Glenmore 
Parkway at a new T-intersection about 175 metres west of The Northern Road, with all left 
and right turn movements allowed 

 A new single-lane roundabout on Glenmore Parkway west of the proposed new Golf Club 
access road, to facilitate U-turn movements for traffic entering or leaving Fairwater Court 
and Garswood Road 

 Changes to local roads, including: 

 Extension of Cross Road to provide a new local connection between Wentworth Road and 
Homestead Road  

 A new roundabout on Frogmore Road, west of the existing intersection with  Simeon Road 
providing access to Penrith Christian School 

 Removal of the existing roundabout at Maxwell Street and Aspen Street, and replacement 
with a new four-leg roundabout realigned to include Hilliger Road, with traffic lights on the 
Aspen Street leg only 

 New pedestrian and cyclist facilities, including: 

 A three-metre wide shared path along the western side of The Northern Road between 
Glenmore Parkway and Jamison Road 

 A three-metre wide shared path along the eastern side of The Northern Road between 
Wentworth Road and Bringelly Road 
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 A 1.5 metre wide footpath on the eastern side of The Northern Road between Bringelly 
Road and Jamison Road 

 New or additional pedestrian crossing signals at: 

 The Northern Road intersection with Glenmore Parkway and Wentworth Road  

 The M4 Motorway interchange 

 The Northern Road intersection with Frogmore Road and Tukara Road  

 The Northern Road intersection with Maxwell Street and Bringelly Road 

 The intersection of The Northern Road and Jamison Road  

 New retaining walls along: 

 The eastern side of The Northern Road, south of Homestead Road 

 Both sides of the M4 Motorway beneath the proposed bridge (reinforced soil walls) 

 The northern side of the eastbound M4 Motorway on-ramp, towards the eastern end of the 
ramp 

 The western side of The Northern Road, south of Tukara Road 

 The eastern side of The Northern Road, south of Bringelly Road 

 The eastern and western side of The Northern Road at numerous locations between 
Maxwell Street / Bringelly Road and Smith Street  

 The southern side of Smith Street, west of the intersection with The Northern Road 

 The eastern and western side of The Northern Road at numerous locations between Smith 
Street and Jamison Road 

 The eastern side of The Northern Road adjacent to the Flower Power Garden Centre, south 
of Castle Road 

 Upgrade of drainage infrastructure, including: 

 New or upgraded cross-drainage structures to replace existing cross-drainage where 
required 

 New longitudinal drainage including open concrete or grass-lined catch drains, grassed 
swales, pits and pipes 

 New noise barriers at the following locations: 

 Along the northern side of the eastbound M4 Motorway off-ramp  

 Along the western side of The Northern Road from the M4 Motorway to Aspen Street 

 Two permanent variable message signs (VMS) on The Northern Road near the M4 Motorway 
interchange 

 New street lighting 

 New landscaping 

 Relocation of utility services and construction/installation of new utility services 

 Relocation of some bus stops and construction of new bus stops 

 Changes to property accesses along The Northern Road to left-in, left-out only 

 Adjustments to private properties to accommodate the proposal, including driveways, front 
yards, retaining walls, utility connections and fencing 

 Establishment and use of temporary site compounds during construction (detailed in Section 
3.4). 

 
It is anticipated that construction of the proposal would start during 2017 and is expected to be 
completed by mid-2020. 

3.2 Design 

The proposal is described in the following sections. Concept design plans are included in 
Appendix B. The proposed design would be developed in more detail during the detailed design 
stage, after Roads and Maritime has made a determination on the REF. 

3.2.1 Design criteria 

The proposal was designed in accordance with a Design Management System certified under 
AS/NZS ISO 9001:2008 Quality Management Systems – Requirements, and with reference to: 



 

The Northern Road Upgrade, Glenmore Parkway to Jamison Road 
Review of Environmental Factors 

89 

 

 Guide to Road Design – Austroads (Austroads, 2009) including Roads and Maritime 
Supplements 

 Beyond the Pavement – Roads and Traffic Authority of NSW Urban Design Policy, Procedure 
and Design Principles (RTA, 2009a). 

 
The design criteria for the proposal are summarised in Table 3-1. 
 
Table 3-1 Design criteria 

Criteria Description 

The Northern Road 
carriageway 

 Eight-lane divided road with a raised concrete median (of variable width) 

 Three general traffic lanes in each direction 

 Kerbside bus-only lane in each direction 

Design speed  90 km/h (south of and including the M4 Motorway interchange) 

 80 km/h (north of the M4 Motorway interchange) 

Lane widths  Minimum 3.5 m traffic lanes (Glenmore Parkway to Maxwell Street / Bringelly 

Road) 

 Minimum 3.25 m traffic lanes (north of Maxwell Street / Bringelly Road) 

 Minimum 3.3 m turning lanes 

Median  Variable; minimum 1.2 m wide 

Design vehicles for 
turning at intersections 

 26 m B-double for turns at the M4 Motorway interchange  

 19 m long semi-trailer with the checking vehicle being a 26 m B-double for 

all intersections along The Northern Road and Aspen Street 

 8.8 m long service vehicle with the checking vehicle being a 19 m long semi-

trailer for all other intersections  

Shared footpath and 
cycleway 

 Minimum 3.0 m wide 

Cross-drainage  1 in 100-year average recurrence interval (ARI) 

Pavement drainage  1 in 10-year ARI 

Pavement type  Asphalt wearing surface 

 Variable sub-base material  

Grades   Maximum 5% grade 

Batters   All batters designed at maximum 2:1 slope up to 10 m high 

 A 4 m wide bench for slopes over 10 m high  

 Retaining structures provided where 2:1 batters are not achievable  

3.2.2 Engineering constraints 

The engineering constraints to the design and construction of the proposal include:  
 

 Existing utilities, in particular the water mains running parallel to The Northern Road on both 
sides, and some telecommunications assets 

 The need to minimise property acquisitions 

 Access to existing properties during construction and operation 

 Traffic flow during construction along The Northern Road and through the M4 Motorway 
interchange 

 Constructability and staging of the proposed M4 Motorway interchange 
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 The vertical alignment of the proposed M4 Motorway interchange and associated visual 
impacts 

 A constrained narrow construction corridor with limited land availability. 

3.2.3 Major design features 

M4 Motorway interchange 

The Northern Road interchange with the M4 Motorway would be upgraded to a new two-span 
bridge on an alignment east of the existing bridge. Demolition of the existing bridge and 
construction of the new bridge would be completed in stages as discussed in Section 3.3. The 
main features of the proposed M4 Motorway interchange are described below. The interchange 
layout is illustrated in Figure 3-1.  

M4 Motorway interchange – horizontal alignment 

The proposed M4 Motorway interchange with The Northern Road would preserve the function of 
the existing interchange, but improve the capacity and efficiency of the interchange.  
 
The proposed interchange would have a wider bridge, and would be slightly east of the current 
bridge. The bridge would be wider than the existing bridge due to the addition of through lanes, 
and additional right-turn lanes onto the motorway on-ramps. The bridge would provide four through 
lanes in each direction (three general traffic lanes and a dedicated bus lane). There would be two 
left-turn lanes from The Northern Road onto the M4 Motorway in each direction, and three right-
turn lanes and three left-turn lanes for traffic exiting the M4 Motorway onto The Northern Road 
from both directions.  
 
The additional lanes and increased capacity on all movements through the M4 Motorway 
interchange mean that the proposed bridge would be almost double the width of the existing 
bridge. Land acquisition would therefore be required on the eastern side of The Northern Road to 
accommodate the wider structure and embankment formations (see Section 3.6).  

M4 Motorway interchange – vertical alignment 

The proposed bridge over the M4 Motorway would be about one metre higher than the current 
bridge to conform to current design standards with respect to minimum clearance above the 
motorway surface. To limit the approaching road grades to less than five per cent, this would 
require both the northbound and southbound approaches to the bridge to also follow a vertical 
alignment slightly higher than the existing situation. Embankments and motorway ramp structures 
would also be higher by a corresponding amount.  

Interchange layout – new ramps, signals 

The layout of the proposed interchange would be different from the existing interchange. 
Realigning all of the right-turning movements to and from the motorway ramps as proposed means 
that opposing right-turn paths do not cross. This allows the opposing right-turn lanes to be moved 
closer together, and one set of traffic lights can be eliminated. Opposing right-turns (entering or 
exiting the motorway) would be accommodated simultaneously under one traffic light phase. The 
layout and configuration of on- and off-ramps servicing all left-turns would not change markedly 
from the existing situation, except for the addition of more lanes. 
 
One set of traffic lights would control all movements through the proposed interchange. The 
interchange layout would permit a simple phasing pattern alternating between right-turns exiting 
the M4 Motorway onto The Northern Road (both directions simultaneously), right-turns entering the 
motorway from The Northern Road (both directions simultaneously), and through movements 
along The Northern Road. Left-turns would also be signalised.  
 
As referred to above, the proposed enlarged and widened interchange would have a substantially 
larger footprint than the existing M4 Motorway interchange. However, as it is proposed to widen the 
interchange on the eastern side, the ramp configuration would result in only minimal change to the 
interchange footprint on the western approaches to the bridge. 
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Figure 3-1 M4 Motorway interchange proposed layout/configuration
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Bridge structure 

The proposed bridge over the M4 Motorway would comprise two spans, constructed with 1.5 metre 
deep Super T girders and a concrete top slab with a minimum depth of 180 millimetres. The 
abutments and central piers would comprise piled foundations with column extensions and 
headstocks. Abutments would also comprise piled foundations, columns and headstocks 
supporting reinforced soil walls behind curtain retaining walls. The bridge spans would each be 
about 31 metres long. An indicative cross section of the proposed new bridge is shown in Figure 
2-17, while the bridge elevation is illustrated conceptually below in Figure 3-2. 
 

 
Figure 3-2  Proposed M4 Motorway bridge: indicative bridge elevation  

 

Intersections 

The proposed upgrades and modifications to intersections of The Northern Road and local 
connecting roads within the study area are summarised and illustrated in Table 3-2. 
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Table 3-2 Intersection improvements 

Intersection Description Layout  

Glenmore Parkway / 
Wentworth Road 

Four-way intersection with traffic lights, and all 
movements allowed 

 

Glenmore Parkway 

Triple left turn slip lanes, a single through lane and dual 
right turn lanes 

 

The Northern Road 

Four through lanes (including a kerbside bus lane), dual 
right turn lanes and single left turn slip lanes in each 
direction 

 

Wentworth Road 

Two right turn lanes, one through lane and one left turn 
slip lane 

 

Signalised pedestrian crossings on all legs  

 

Glenmore Parkway / Penrith 
Golf Service Road 

Unsignalised T-intersection with dedicated right turn 
entry lane into golf course access road.  
 
All left and right turn movements would be allowed. 

As shown above 

Glenmore Parkway U-turn 
facility (About 400m west of 
The Northern Road) 

Two leg roundabout with single lane circulating 
carriageway  

Refer Appendix B 

Wentworth Road / Cross Road Cross Road would be extended south to Wentworth 
Road, adding a fourth leg to the existing roundabout. 
No other works are proposed at the existing roundabout 

Refer Appendix B 
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Intersection Description Layout  

Homestead Road / The 
Northern Road 
 
Garswood Road / The 
Northern Road 

Unsignalised T-intersection with Homestead Road 
 
Unsignalised T-intersection with dedicated left turn 
deceleration lane into Garswood Road 
 
Both intersections would be restricted to left-in left-out 
movements only 

 

Homestead Road / Cross 
Road 

Unsignalised T-intersection Refer Appendix B 
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Intersection Description Layout  

M4 Motorway / The Northern 
Road 

Motorway interchange with single set of traffic lights 
controlling all movements  
 
The Northern Road 

Four through lanes (including a kerbside bus lane), dual 
right turn lanes, a dual left turn slip lanes in each 
direction 

 

M4 Motorway exit ramps 

Triple right turn lanes and triple left turn lanes off the 
M4 Motorway in each direction 

 

Signalised pedestrian crossing on all legs  
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Intersection Description Layout  

Frogmore Road / Tukara 
Road / The Northern Road 

Two opposing T-intersections functioning 
independently, with traffic lights controlling right turns 
into and out of Frogmore Road, and pedestrian 
crossing. 
 
The Northern Road 

Four through lanes (including a kerbside bus lane), a 
single right turn lane into Frogmore Road and single left 
turn slip lanes in each direction 

 

Frogmore Road 

A single right turn lane, which turns into a dedicated 
acceleration lane on The Northern Road before 
merging left, and a single left turn lane  
 

Tukara Road 

A single left turn lane out of Tukara Road 
 
Signalised pedestrian crossings across Frogmore 
Road, Tukara Road and The Northern Road on the 
southern side of the intersection only. Zebra crossings 
for Tukara Road and the left turn slip lane from 
Frogmore Road.  

Frogmore Road U-turn facility 
/ Penrith Christian School 
access (About 85 m west of 
Simeon Road) 

A three leg roundabout with single lane circulating 
carriageway 

Refer Appendix B 
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Intersection Description Layout  

Aspen Street / The Northern 
Road 
 
 
Castle Road / The Northern 
Road 

Unsignalised T-intersection with a dedicated left turn 
deceleration lane into Aspen Street 

 

Unsignalised T-intersection with a dedicated left turn 
deceleration lane into Castle Road 

 

Both intersections would be restricted to left-in left-out 
movements only 
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Intersection Description Layout  

Maxwell Street / Bringelly 
Road / The Northern Road 

Four-way intersection with traffic lights, and all 
movements allowed 

 
The Northern Road 

Four through lanes (including a kerbside bus lane), a 
single right turn lane into Maxwell Street, dual right turn 
lanes into Bringelly Road and single left turn slip lanes 
in each direction 

 

Maxwell Street 

Triple right turn lanes, dual through lanes and a single 
left turn slip lane 
 

Bringelly Road 

A single right turn lane, a shared right turn/through lane, 
dual through lanes and dual left turn slip lanes 
 

Signalised pedestrian crossings on all legs 
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Intersection Description Layout  

Maxwell Street / Aspen Street 
/ Hilliger Road 

A four way roundabout with two lane carriageway 

 

Maxwell Street 

Two eastbound approach lanes starting about 150m 
west of the roundabout and two westbound lanes 
between The Northern Road and Aspen Street 

 

Aspen Street 

A single left turn and a single right turn out of Aspen 
Street. Traffic lights would control Aspen Street exit 
traffic and operate during periods of peak queue 
lengths on Maxwell Street 

 

Hilliger Road 

A single lane realigned to meet the new four way 
roundabout 

 



 

The Northern Road Upgrade, Glenmore Parkway to Jamison Road 
Review of Environmental Factors 

100 

Intersection Description Layout  

Smith Street / The Northern 
Road 

Four-way intersection with traffic lights, and all 
movements allowed 

 
The Northern Road 

Four through lanes (including a shared left 
turn/kerbside bus lane) and single right turn lanes in 
each direction  

 

Smith Street (east) 

A shared left turn/through lane and shared right 
turn/through lane  
 

Smith Street (west) 

A dedicated left turn lane and a shared right 
turn/through lane  
 

Signalised pedestrian crossings on all legs 
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Intersection Description Layout  

Jamison Road / The Northern 
Road 

Four-way intersection with traffic lights, and all 
movements allowed 

 
The Northern Road 

Four through lanes (including a shared left 
turn/kerbside bus lane) and single right turn lanes in 
each direction  

 

Jamison Road (east) 

A single left turn lane, a single through lane and a 
single right turn lane 
 

Jamison Road (west) 

A shared left turn/through lane, a single through lane 
and dual right turn lanes 
 

Signalised pedestrian crossings on all legs. 

 

The existing right turn southbound would be retained. 
The kerbside bus lane would terminate on the southern 
side of the intersection. 
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Tie-ins 

The proposed upgrade of The Northern Road would need to tie in to existing roads. This would be 
carried out as follows: 
 

 At the southern end, the proposed upgrade would tie in on the southern side of the proposed 
intersection at Glenmore Parkway, and extend south for about 275 metres. Southbound lanes 
would merge from four lanes to two lanes within the first 150 metres. The corresponding 
northbound diverge would see the northbound carriageway widen from two lanes to four, plus 
storage for two right-turn lanes, over the same length of road. Between 150 metres and 
250 metres south of the intersection, the road would narrow further to two lanes (one in each 
direction), with corresponding pavement marking for the lane merge and diverge. From this 
point, the existing The Northern Road carriageway and traffic conditions (two lanes) would 
prevail 

 At the northern end, the proposed upgrade would tie in to the existing six-lane formation of The 
Northern Road, on the southern side of the Jamison Road intersection. A diverge would be 
provided at the start of the proposed southbound bus lane, about 250 metres south of Jamison 
Road. There would be no change to the existing through traffic and turning lanes at the 
northern approach to this intersection.  

 
Tie-ins to adjoining roads and local roads would be designed and constructed to minimise the 
extent of new work within the limits of the study area, as follows: 
 

 Wentworth Road would be upgraded for 300 metres to provide for the turning lane lengths on 
the approach to the proposed signalised intersection 

 Glenmore Parkway would be upgraded at two separate locations, with a break in between, as 
follows: 

 For about 250 metres west from its intersection with The Northern Road, Glenmore 
Parkway would be upgraded and widened to accommodate extra lanes on the approach to 
the intersection. The proposed new access road to Penrith Golf and Recreation Club would 
meet Glenmore Parkway about 175 metres west of The Northern Road, and this section of 
Glenmore Parkway would be built on a new alignment, to accommodate the Golf Club 
access road within the existing road footprint.  

 From the end of the above section of upgraded road in Glenmore Parkway for a distance of 
about 150 metres, it is proposed to retain the existing road in its current formation 

 From a point about 400 metres west of The Northern Road, a further section of Glenmore 
Parkway would be upgraded for about 160 metres, including the construction of a new 
single lane roundabout to facilitate U-turns for vehicles entering and leaving Fairwater Court 
(which is left-in, left-out only) 

 Garswood and Homestead Roads would not be widened, but tie ins on these roads are 
proposed to upgrade the pavement and kerbing for 60 metres and 100 metres from The 
Northern Road, respectively 

 Tukara Road would be widened and upgraded, and the proposed work would tie in to the 
existing two-lane formation 50 metres west of the intersection with The Northern Road 

 Frogmore Road would be widened to provide for the proposed left-turn lane, and to tie into the 
proposed roundabout west of Simeon Road, to provide new access to Penrith Christian School. 
The proposed works in Frogmore Road would incorporate new road pavement to Simeon 
Road, where it would tie into the existing pavement and formation 

 Other than the proposed inclusion of a left-turn slip lane and a small amount of pavement and 
kerb reconstruction, there would be no change to the tie-in between The Northern Road and 
Aspen Street 

 At Castle Road, the proposal would tie into the existing two-lane formation and pavement about 
25 metres from its intersection with The Northern Road 

 At Maxwell Street, the proposed work would be integrated with the proposed roundabout at 
Aspen Street and Hilliger Road. The proposal would tie into the existing sections of Hilliger 
Road and Tania Avenue about 50 metres from the roundabout, and to Maxwell Street about 
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150 metres west of the roundabout. The junction of Aspen Street and Maxwell Street would be 
realigned  

 Maxwell Street would be widened substantially between the proposed roundabout and The 
Northern Road, to accommodate the diverge from the proposed two-lane roundabout to five 
lanes for eastbound traffic plus a dedicated left turn lane for northbound traffic. With the 
addition of a new left-turn into The Northern Road, and the area required to construct the 
widened road and roundabout, the works would require acquisition of a large strip of land along 
the southern side of Rotary Park 

 At Bringelly Road, the proposal would tie into the existing pavement about 100 metres from The 
Northern Road, tapering from a total width of eight lanes at the intersection, back to two lanes 
at the tie-in point. The proposed intersection upgrade would involve a realignment of Bringelly 
Road where it meets The Northern Road, and the widened road formation would require the 
acquisition of a portion of land from the corner of Kingswood Lions Park 

 The proposal would not require any widening of Smith Street. Jamison Road would be widened 
for about 120 metres to the west of its intersection with The Northern Road. However, the lane 
markings and median would be reconfigured at Jamison Road to include right-turn storage 
lanes in both directions, and the tie-ins would be designed to accommodate these lengths of 
road and their corresponding tapers 

 The proposed on- and off-ramps to the M4 Motorway would tie into the existing M4 Motorway 
as follows: 

 Eastbound off-ramp – The proposed taper and diverge to two exiting lanes would begin 
about 520 metres west of The Northern Road (the existing off-ramp is about 480 metres 
long)  

 Westbound on-ramp – The proposed merging lane and taper would end about 1,020 metres 
west of The Northern Road (the existing on-ramp is about 665 metres long) 

 Westbound off-ramp – The proposed taper and diverge to a single exiting lane would begin 
about 665 metres east of The Northern Road (the existing off-ramp is about 350 metres 
long) 

 Eastbound on-ramp – The proposed merging lane and taper would end about 1,075 metres 
east of The Northern Road (the existing on-ramp is about 550 metres long) 

 The existing through lane configurations on the M4 Motorway would not be altered by the 
proposal. 

Embankments and batters 

Embankments and batters would be designed with a maximum 2:1 gradient (horizontal to vertical) 
up to a maximum height of 10 metres. For slopes greater than 10 metres high, a four metre wide 
bench would be included in the design. Where 2:1 batters cannot be achieved, due to space 
limitations or other constraints, retaining structures would be constructed instead. 

Retaining walls 

The proposed upgrade would incorporate lengths of retaining wall to minimise the width of the 
overall formation footprint and avoid large areas of embankment. Retaining walls are proposed to 
be constructed at locations listed in Table 3-3. These locations would be confirmed during detailed 
design. Their form would alternate along the route, depending upon whether the finished road level 
is above or below the existing or natural ground level of the surrounding land. The height of 
retaining walls would be minimised where possible, especially in the northern part of the proposal 
where there are a large number of private property accesses. The structure and formation of 
retaining walls would allow for the necessary property adjustments to be made so as to preserve 
private access to all properties. 
 



 

The Northern Road Upgrade, Glenmore Parkway to Jamison Road 
Review of Environmental Factors 

104 

Table 3-3 Proposed retaining walls 

Location of retaining wall Approximate length of 
retaining wall (m) 

On the eastern side of The Northern Road, south of Homestead Road 107 

M4 Motorway Interchange southern bridge abutment  112 

M4 Motorway Interchange northern bridge abutment  107 

On the western side of The Northern Road, south of Tukara Road 89 

On the eastern side of The Northern Road, south of Castle Road  70 

On the eastern side of The Northern Road, south of Bringelly Road 112 

On the eastern side of The Northern Road, north of Bringelly Road 156 

On the western side of The Northern Road, north of Maxwell Street 64 

On the eastern side of The Northern Road, further north of Bringelly Road 98 

On the eastern side of The Northern Road, south of Smith Street 400 

On the western side of The Northern Road, south of Smith Street 145 

On the eastern side of The Northern Road, north of Smith Street 60 

On the eastern side of The Northern Road, further north of Smith Street 75 

On the western side of The Northern Road between Smith Street and Jamison 
Road 

355 

On the northern side of the M4 Motorway eastbound on-ramp, towards the eastern 
extent of the ramp 

104 

On the southern side of Smith Street, west of the intersection with The Northern 
Road 

18 

 

Pavements 

The proposal would be constructed with asphalt pavements, using a combination of full-depth 
asphalt or thick asphalt over a heavily bound and cemented sub-base. Different structural 
thicknesses would be applied as required for The Northern Road main carriageway, M4 Motorway 
interchange, and local connecting roads, depending on the volumes of traffic they are expected to 
carry.  
 
Pavements would be designed to balance material costs and construction time. Composite 
pavements (thick asphalt on cement sub-base) are generally considered to be more durable, but 
take longer to construct than the alternative full-depth asphalt option. Full-depth asphalt pavement 
construction would therefore be more likely where there is a need to minimise the disruption to 
motorists and local residents. 
 
It is also proposed to strip, mill and recycle the existing pavements either for re-use in construction 
of the proposal, or stockpiling for use on other projects. Existing pavement and sub-base material 
would be removed, and asphalt material would be separated from concrete and other granular 
material. The materials would be milled and re-used where suitable for both permanent and 
temporary work. Recycled pavement material would be re-used, where suitable. 
 
The proposed pedestrian/cyclist shared paths would be constructed using concrete.  

Pedestrian and cyclist facilities 

Three-metre wide shared pedestrian and cycle paths would be provided along The Northern Road 
for the length of the study area as follows: 
 

 Along the western side, for the entire length of the proposal 
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 Along the eastern side, between Glenmore Parkway and Bringelly Road. From Bringelly Road 
to Jamison Road, a 1.5 metre wide footpath would be provided.  

 
The shared pedestrian and cycle paths would include connections to the existing network of 
pedestrian and cycle paths on local roads within the proposal area. These connections would 
include a tie-in to the existing paths around the intersection of The Northern Road and Maxwell 
Street, where the existing path provides connectivity between the intersection and the commercial 
area in Aspen Street. 
 
Bicycle access would be provided in the road shoulder on each of the on- and off-ramps to the 
M4 Motorway, with crossing points at the merge/diverge points on each of the ramps. Bicycles 
would also be permitted to travel in the kerbside bus lanes. 
 
Signalised pedestrian crossings would be provided at all of the signalised intersections, with the 
exception of single left turn slip lanes.  

Bus facilities 

Kerbside bus lanes would be provided in both directions along The Northern Road. The bus lanes 
would be 24 hour bus lanes with parking not permitted in the bus lanes. General traffic would be 
permitted to use or cross bus lanes when exiting or entering The Northern Road from a side street 
or private property.   
 
The proposal includes changes to some existing bus stop locations along The Northern Road 
between Glenmore Parkway and Jamison Road to improve access and functionality of the bus 
services. The nine proposed bus stop locations along The Northern Road are detailed in Table 3-4 
and shown in Figure 3-3.  
 
Table 3-4 The Northern Road – proposed bus stops 

Carriageway  Location 

Southbound  About 50 metres south of Wentworth Road  

Northbound  About 100 metres north of Glenmore Parkway 

Southbound  About 100 metres south of Frogmore Road 

Northbound  About 110 metres north of Tukara Road 

Northbound  About 50 metres north of Aspen Street  

Southbound  About 125 metres south of Bringelly Road  

Southbound About 75 metres south of Smith Street 

Southbound About 100 metres north of Smith Street 

Northbound About 100 metres north of Smith Street 
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Drainage 

The proposal would incorporate new or upgraded road drainage infrastructure such as kerbs and 
gutters, cross-drainage (concrete pipe or box culverts), longitudinal drainage (swales or channels), 
detention and retention structures, and other elements that contribute functionally to the overall 
management of stormwater (such as vegetation, geotextiles or other methods to separate and filter 
the contents of the stormwater). 
 
Existing drainage (pits and pipes) would be generally removed or decommissioned. It may be 
possible to use some existing drainage items, subject to full assessment of their condition and 
confirmation of their suitability. For example, Roads and Maritime identified four drainage 
structures that could be retained: 
 

 A drainage culvert across the M4 Motorway, east of the existing M4 Motorway bridge and 
beneath the existing eastbound on-ramp (the culvert comprises twin 1,050 millimetre reinforced 
concrete pipes) 

 A drainage culvert on the western side of The Northern Road south of Aspen Street. This is an 
outlet pipe that connects to Penrith City Council’s drainage network to the west (the culvert 
comprises a 1,200 millimetre pipe).  

 A seven cell drainage culvert on Glenmore Parkway. This forms part of an unnamed tributary of 
Surveyors Creek. 

 A drainage culvert on Wentworth Road, east of The Northern Road. 
 
The feasibility of retaining these and other drainage structures would be investigated during 
detailed design.  
 
There are 17 major drainage culverts in the proposal area as shown in Figure 6-15.  
 
A detailed description and assessment of the proposed drainage works associated with the 
proposal is provided in Section 6.4. 
 
On-site detention facilities and associated water quality treatments would be provided at the 
following locations: 

Bringelly Road / Maxwell Street 

An above ground detention basin is proposed to be located in the northern part of Rotary Park, in 
the form of a grass-covered depression. A buried gross pollutant trap (GPT) is proposed to be 
installed upstream of the basin close to the side of The Northern Road. The proposed detention 
basin would be positioned to minimise the removal of existing trees in Rotary Park, and its outlet 
would connect into the existing drainage network on Hilliger Road. 

206A Parker Street 

An above ground detention basin is potentially required in the reserve between The Northern Road 
and Oag Crescent. The basin would be an open grass covered depression with a buried gross 
pollutant trap (GPT) installed upstream. The proposed detention basin would be positioned to 
minimise the removal of existing trees in the reserve, and its outlet would connect into the existing 
drainage network on Oag Crescent. The size of the basin, if required, would be confirmed during 
detailed design. 

Smith Street 

An underground on-site detention tank is proposed to be located on the southern side of Smith 
Street near the corner on the western side of The Northern Road. The proposed tank would be 
situated outside the existing traffic lanes so that it can be built without affecting traffic flows. A 
buried GPT is proposed immediately upstream at the edge of The Northern Road. The proposed 
detention tank would discharge into the existing pipe network on Smith Street. 
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Other locations 

Two other locations were identified as possible candidate sites for on-site detention:  
 

 The M4 Motorway eastbound off-ramp 

 Jamison Road 
 
Stormwater flows at these locations are predicted to exceed the existing drainage capacity by very 
small amounts only. Therefore instead of detention tanks, it is proposed to install over-sized pipes 
at these locations, which would provide online storage. No GPTs are proposed at these locations. 
 
The proposal would establish new connections to the existing Penrith City Council drainage 
networks, usually via new pits, junction pits or on-site detention systems. All connections to 
existing drainage would be reviewed during detailed design, and would be subject to a detailed 
survey of the existing drainage network.  
 
A detailed assessment of the potential changes to local stormwater drainage and flooding as a 
result of the proposal is provided in Section 6.4. The proposed concept drainage design is 
described in greater detail in Appendix G. 

3.3 Construction activities 

This section describes how the proposal would be constructed, including the work methodology, 
construction equipment and workforce, sources and quantities of materials, construction traffic and 
parking, public utility adjustments, and duration and timing of construction activities.  

3.3.1 Work methodology 

Construction activities would be guided by a construction environmental management plan (CEMP) 
to ensure work is carried out to Roads and Maritime specifications within the specified work area. 
Detailed work methodologies would be identified by the construction contractor. 
 
A key consideration for construction planning would be how to stage the demolition of the existing 
M4 Motorway bridge and the construction of the proposed bridge, all of which would be under live 
traffic, and which would need to take place while maintaining full functionality of the interchange. 
 
The staging of construction would be sequenced so as to complete construction within the 
minimum possible timeframe, while maintaining traffic flow through the work zones at all times. The 
general approach would be to begin preliminary work as an early priority, before the main roadwork 
can begin. 

Preliminary work and enabling work 

Preliminary work would require the establishment of construction compound sites, stockpile areas 
and temporary accesses. Subject to investigations during detailed design, Roads and Maritime 
may begin to relocate utilities before the start of road construction where possible to minimise 
disruption to traffic and nearby residents. Vegetation clearing and grubbing may also be required 
when relocating utilities. Selected environmental safeguards would be established in this 
preliminary work before construction, such as erosion controls, property adjustments and noise 
mitigation where relevant.  
 
Temporary barriers, work zones and line markings would be established in preparation for the start 
of construction work. Where required, detailed design would consider driveway access 
requirements particularly for residents currently accessing their properties from The Northern 
Road. 
 
The actual construction method may vary from the description in this chapter as a result of factors 
such as the discovery of special on-site conditions identified during pre-construction activities, the 
ongoing refinement of the detailed design, and community consultation. 
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The proposed scope of enabling work includes:  
 

 Pre-construction identification and marking of sensitive areas as identified in this REF and the 
CEMP  

 Establishment of temporary fencing and exclusion zone fencing, and clear demarcation of 
clearing limits 

 Installation of temporary environmental controls including erosion, sediment and water quality 
controls  

 Installation of drainage infrastructure to divert clean water through the site prior to ground 
disturbance 

 Establishment of main site compounds and satellite offices. Setting up construction compounds 
and stockpile areas would include the extension and provision of services to the compounds 

 Site investigation, including survey, geotechnical site investigations, and dilapidation and road 
condition reports  

 Property adjustment works  

 Realignment of the southern tie-in to The Northern Road 

 Demolition/modification work (such as Glenmore Parkway roundabout)  

 Removal of raised medians and islands  

 Temporary road widening  

 Installation of crossovers on the M4 Motorway 

 Installation of traffic management measures, such as safety barriers in accordance with the 
traffic control plan  

 Vegetation clearing and grubbing including tree removal where necessary  

 Relocation of utilities  

 Construction of Cross Road, independent of The Northern Road work and before Homestead 
Road is closed (to right-turns) at The Northern Road.  

Construction of the main carriageway  

The main northbound and southbound carriageways of The Northern Road would be constructed 
in three main stages as follows: 
  

 Stage one would involve construction of the southbound kerbside two lanes between Jamison 
Road and Bringelly Road, as well as construction of the full southbound carriageway between 
Bringelly Road and Glenmore Parkway 

 Stage two would involve construction of the centre lanes and median between Jamison Road 
and Bringelly Road, and construction of the northbound carriageway between Bringelly Road 
and Glenmore Parkway  

 Stage three, the final stage, would involve completion of the northbound carriageway and 
median islands.   

 
Traffic would be switched between the carriageways as required during each stage of construction 
and onto the existing bridge while the new bridge is being constructed, to preserve traffic flows 
during construction.  
 
The typical sequence of work during these stages would involve the following tasks:  
 

 Delineate the work area from traffic on The Northern Road  

 Traffic management  

 Provide gates, and/or a service road or shared area within the work zone to enable access and 
egress to and from the work areas and access through the work area for residential and 
commercial properties on both sides of The Northern Road 

 Maintain the function, in the current configuration, of all roads leading into The Northern Road 
with the exception of the closure of Homestead Road at The Northern Road, but only after 
Cross Road is constructed 
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 Strip, stockpile and manage topsoil and unsuitable material 

 Mill the existing pavement for potential re-use  

 Adjust and relocate utilities 

 Construct retaining walls and noise walls (where proposed)  

 Install culverts  

 Construct earthworks for pavement construction 

 Carry out bulk earthworks 

 Construct the new bridge. This work would be staged to incorporate use of the existing M4 
Motorway bridge into the construction sequence, with the eastern portion of the new bridge 
constructed first, followed by demolition of the existing bridge, then construction of the western 
portion of the bridge to be stitched with the newly built eastern portion of the bridge. Steps 
within each stage would include: 

 Forming embankments for the new bridge construction 

 Bridge work including the substructure, abutment and superstructure 

 Building the retaining walls, including foundation work, construction of walls and back filling 

 Install drainage (cross-drainage, longitudinal and subsoil drainage) 

 Place select material  

 Install pavement drainage and subsoil drainage  

 Construct road pavement (this would include demolition of existing road pavement where 
required; and compaction of select fill, sub-base, and the asphalt wearing surface) 

 Install kerbs and gutters 

 Pave the road surface  

 Construct the shared and pedestrian paths 

 Rehabilitate topsoil, revegetation and landscaping 

 Carry out finishing work (this would include installation of safety barriers, fencing, pavement 
marking, signposting, road furniture and street lights) 

 Commission the built property access such as the golf course access  

 Commission the intersections to the final traffic arrangement 

 Rehabilitate temporary stockpiles (this would include decommissioning the construction 
compound and stockpile areas) 

 Site clean-up. 
 
A final stage of construction would comprise construction of The Northern Road medians between 
Glenmore Parkway and Jamison Road. Northbound traffic would be relocated to the newly 
constructed northbound carriageway and southbound traffic would remain on the previously 
constructed southbound carriageway. 
 
Construction staging for the work on adjoining roads would generally be concurrent with the 
construction work on the main alignment of The Northern Road.  
 
Construction of the proposed M4 Motorway bridge and interchange on- and off-ramps would also 
be carried out concurrent with the main carriageway upgrade work. 

Construction of the M4 Motorway bridge 

Construction of the new bridge over the M4 Motorway and demolition of the existing bridge would 
be undertaken in two stages, concurrently with construction of the main carriageway construction 
works as follows: 
 

 Stage one would involve construction of the substructure to a sufficient width to land all girders 
as well as precast planks on the eastern ramps. This stage would also involve demolition of the 
existing bridge, with traffic switched onto the newly constructed portion of the bridge during 
demolition 

 Stage two would involve construction of the remaining width of the abutment substructure as 
well as completing retaining walls to the west of the new structure to support the western ramp 
connections. 
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During construction of the proposed bridge over the M4 Motorway and demolition of the existing 
bridge, construction sites would be established in both shoulders of the motorway around each 
bridge abutment, and within the central median of the motorway around the location of the central 
bridge piers. Construction entry and exit gates would be situated on the M4 Motorway, with an 
entry and exit gate in each shoulder and an entry and exit gate in the median for both travel 
directions. Each gate would have the appropriate acceleration and deceleration lane off the live 
lanes to ensure safe entry and egress of construction vehicles. 
 
Barriers would be used on the M4 Motorway to provide safe delineation and protect workers and 
motorists. The barriers would run parallel to the fog lines along the shoulders and the central 
median. The construction areas would be adequately signposted and illuminated, with suitable 
crash barriers to maintain road user safety.  
 
Work within the central median, such as demolition of the existing bridge piers, piling and 
construction of new bridge piers and headstocks, would be wholly contained within the median and 
would not require any disruption to traffic on the M4 Motorway, other than the use of temporary 
speed limit reductions through the work zone. Similarly, demolition of the existing bridge abutments 
and construction of the proposed abutments and retaining walls, would take place within the 
motorway shoulder construction zones, also without disruption to motorway traffic. The bridge piers 
and abutments would generally be constructed during normal daytime construction hours (see 
Section 3.3.2). 
 
Overhead and other high risk works, such as lifting new bridge spans or deconstructing bridge 
elements, would be undertaken at night, one span at a time. The work would require night-time 
closure of one and/or both carriageways of the motorway during work on each bridge span above. 
Crossovers would be installed between the bridge site and the motorway on- and off-ramps, and 
traffic would be diverted to a contra-flow arrangement, under traffic management. This would 
eliminate any risks or hazards to vehicles travelling on the M4 Motorway resulting from overhead 
work.  
 
Traffic changes on the M4 Motorway would only occur at night, subject to Transport Management 
Centre approval. Detours of traffic, if required, would be limited to the State Road network. 

3.3.2 Construction hours and duration 

Construction is anticipated to begin during the first half of 2017 and finish by mid-2020. 
 
The Interim Construction Noise Guideline (DECC, 2009) (ICNG) defines standard construction 
working hours as follows: 
 

 Monday to Friday: 7am to 6pm 

 Saturday: 8am to 1pm 

 Sundays and public holidays: no work. 
 
Under the ICNG, however, there are five categories of work that can be carried out outside the 
recommended standard hours, as follows: 
 

 Delivery of oversized plant or structures, where police or other authorities have determined that 
special transport arrangements are required 

 Emergency work, to avoid the loss of life or damage to property, or to prevent environmental 
harm 

 Maintenance and repair works, where disruption to essential services and/or safety 
considerations do not allow work within standard hours 

 Public infrastructure work that would shorten the duration of a project and are supported by the 
affected community 
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 Work where a proponent demonstrates and justifies the need to operate outside the standard 
hours. 

 
To minimise disruption to daily traffic on two major road corridors and disturbance to surrounding 
businesses, it is anticipated that some works would be carried out outside standard construction 
hours. For example, night work would be scheduled during construction of the M4 Motorway 
interchange (and demolition of the existing bridge), most likely between the hours of 8pm and 5am 
Monday to Friday or as allowable in accordance with road occupancy licence (ROL) requirements. 
During scheduled night works, potentially impacted sensitive receivers would be consulted and 
kept informed of construction progress to minimise any impacts. In addition, management and 
mitigation measured detailed within the CEMP would be implemented as required to further 
mitigate any construction impacts. This includes the development of an out-of-hours work protocol 
which would govern the management of works outside standard construction hours.  
 
Weekend work is also likely to be required to minimise traffic disruptions, subject to permitted road 
occupancy licences and construction staging. It is considered that night work or other out-of-hours 
work would be justified because of the importance of maintaining traffic flows through this critical 
part of the western Sydney road network. 
 
The work would be carried out in accordance with the ICNG and the Noise Criteria Guidelines 
(Roads and Maritime, 2015). Prior advice would be given to the community regarding work hours, 
and any planned construction work that is proposed to be carried out outside standard construction 
hours. 

3.3.3 Plant and equipment 

A range of plant and equipment would be used during construction. The final equipment and plant 
requirements would be identified by the construction contractor. An indicative list of plant and 
equipment that would be used for each construction stage is provided in Table 3-5. 
 
Table 3-5 Indicative construction plant and equipment by phase of construction  

Earthworks No. Size / type 

Excavator 1 Up to 20 tonnes 

Roller 2 Smooth drum and pad foot – 10 to 12 tonnes 

Water cart 1 16,000 litres 

Truck 4 Truck and dog, or rigid 

Grader 1 140G (13-foot blade), 14G (14-foot blade) 

Bridge construction/ 
deconstruction 

No. Size / type 

Mobile crane (for erecting girders) 1 500 tonnes 

Mobile crane (for deconstructing 
girders) 

1 Up to 750 tonnes mobile all terrain 

Franner and crane (general lifting) 1 25 tonnes to 60 tonnes 

Piling rig 2 Suitable for bored piles 

Concrete pump 1 Up to 48 metre boom 

Compressor and water tank 1 400 cfm (cubic feet/minute) and 1000 litre, respectively 

Concrete agitators (during pours) Up to 4 per 
hour 

6 m
3
 twin steer 

Rollers 

 

2 Smooth drum and pad foot – 10 tonnes 
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Sub-base No. Size / type 

Truck 4 Rigid 

Roller  2 12 tonnes smooth drum 

Water cart 1  16,000 litres 

Grader 1 140G – 14G  

Asphalt paving No. Size / type 

Truck 4 Rigid 

Roller 2 12 tonne smooth drum / 20 tonne multi-tyre 

Paving machine 1 3–6 metre 

Bobcat  1 N/A 

Concrete box culverts No. Size / type 

Mobile crane 1 150 tonnes 

Franner 1 25 tonnes 

Concrete pump 1 Up to 52 metre boom 

Compressor and water tank 1 400 cfm (cubic foot/minute) and 1000 litre, respectively 

Concrete agitator (during pours) Up to 4 per 
hour 

6 m
3
 twin steer 

Rollers 2 Smooth drum and pad foot – 12 tones 

Excavator 1 Up to 20 tonnes 

Truck 4 Rigid  

Wacker packer 2 N/A 

 

3.3.4 Earthworks 

The proposal would involve minor earthworks, with the overall aim of maximising the re-use of 
material on site, to reduce material import, and minimise traffic movements on the road network in 
and around construction zones.  
 
A surplus of material is anticipated at the completion of construction. The re-use of surplus material 
would be maximised through the widening of batters, construction of planted mounds along the 
motorway corridor and in landscaping work where appropriate. Any remaining surplus material 
would be stockpiled in a suitable location for future use by Roads and Maritime on future projects. 
Allowance would be made at the proposed ancillary sites for initial stockpiling of surplus material, 
either for re-use elsewhere on the site, or prior to its disposal. Sufficient space exists across the 
proposed ancillary sites to accommodate material stockpiles, and these would be managed in 
accordance with the contractor’s construction management plan and environmental management 
plan. 
 
Pavement materials from the existing road that are processed on site during construction work 
would be re-used in both temporary and permanent work.  
 
The estimated quantities of materials associated with earthworks are provided in Table 3-6. (The 
estimates may change depending on the actual quality of material, the depth to bedrock, and the 
suitability of the material for re-use in construction.) Earthwork requirements would be confirmed 
during detailed design. 
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Table 3-6 Indicative earthworks quantities 

Material  Volume (m3) 

Excavation (cut) volume  137,000  

Fill volume 122,000 

Excess (to spoil) 15,000 

3.3.5 Source and quantity of materials 

About 9,000 cubic metres of concrete and 25,000 cubic metres of asphalt would be required for the 
proposal (including the proposed M4 Motorway bridge). For earthworks, about 210,000 cubic 
metres of material is proposed to be imported during construction including about 100,000 cubic 
metres of general fill, about 40,000 cubic metres of material for the upper zone fill, and about 
70,000 cubic metres of select material zone (SMZ) fill to the underside of the pavement. 
 
Materials would be sourced from appropriately licensed facilities. Wherever possible, materials 
would be sourced from commercial suppliers in nearby areas or other viable sources such as other 
nearby infrastructure projects. None of the materials proposed to be used are considered to be in 
short supply. 
 
If additional fill material is required that cannot be sourced from the site, it would be imported from 
a suitably licensed nearby quarry. Surplus material that cannot be used on site would be re-used or 
disposed of in the following order of priority: 
 

 Transfer to other Roads and Maritime projects for immediate re-use in line with the NSW 
Environmental Protection Authority (EPA) Excavated Public Road Material resource recovery 
exemption 

 Transport off site for re-use by a third party in line with a relevant EPA resource recovery 
exemption 

 Disposal at an approved materials recycling or waste disposal facility 

 As otherwise provided for by the relevant waste legislation. 
 
The amount of water that would be required during construction is unknown at this stage. The 
amount would depend on material sources and methodologies applied by the contractor. It is 
proposed that water would be sourced from Sydney Water’s water supply network. 
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3.3.6 Traffic management and access 

Construction traffic volumes 

The movement of heavy construction vehicles associated with deliveries, spoil management, and 
general movements of plant and machinery, are summarised above in Table 3-7.  
 
Table 3-7 Plant resources – traffic generation 

Activity  Units / Day  Proposed haulage route 

Earthworks Import  30 Truck & Dog The Northern Road and the M4 
Motorway 

On-site Earthworks 
Movements  

80 Rigid Truck Local roads 

HBB Pavement  27 Truck & Dog The Northern Road and the M4 
Motorway 

Bridge Concrete  10 x 6m
3
 Concrete 

Agitators 
The Northern Road, the M4 Motorway 
and local roads 

Super T Erection  4 Jinkers The Northern Road and the M4 
Motorway 

Bridge Demolition  13 Truck & Dog The Northern Road and the M4 
Motorway 

Asphalt  17 Truck & Dog The Northern Road and the M4 
Motorway 

 
Light vehicles would be required to move construction personnel. The total construction workforce 
is likely to reach about 200 persons, with a daily average workforce of between 40 and 60 persons. 
The construction workforce is estimated to generate up to 220 vehicle movements per day. 

Site access for construction vehicles 

Construction vehicles would access the site primarily via The Northern Road and the M4 
Motorway. Some construction traffic may also originate from the Penrith area and may therefore 
also use Jamison Road, Bringelly Road or Maxwell Street to access the construction site.  
 
Employee vehicles would park at the proposed compound site at the north east corner of The 
Northern Road and Wentworth Road. Limited parking for small vehicles would be provided at other 
ancillary sites, and the contractor would provide employee transport between the main compound 
car park and the work sites.  

Construction traffic management plan 

Standard traffic management measures would be employed to minimise short-term traffic impacts 
that could be expected during construction. A detailed construction traffic management plan would 
be prepared in accordance with the Traffic Control at Work Sites Manual Version 4 (RTA, 2010) 
and Specification G10 – Control of Traffic (RTA, 2006) and would need to be approved by Roads 
and Maritime before implementation. The construction traffic management plan would provide 
details of traffic management to be implemented during construction to ensure traffic flow on the 
surrounding network is maintained where possible. A particular priority would be to ensure that 
construction activities do not impact on access to or from Nepean Hospital. 
 
The traffic management plan would provide details of traffic management to be implemented to 
ensure that traffic flow along The Northern Road is maintained throughout construction. Impacts to 



 

The Northern Road Upgrade, Glenmore Parkway to Jamison Road 
Review of Environmental Factors 

116 

the public (including traffic, pedestrians and cyclists) during construction would be managed 
through the traffic management plan and detailed pedestrian traffic control plans. Pedestrian and 
cyclist routes would be managed on a regular basis to suit construction activities. These routes 
would be coordinated with the stages of construction to ensure safe access.  
 
The traffic management plan would detail specific haulage routes that construction traffic would 
follow during the construction phase. To avoid major congestion, lane closures would only occur 
during off-peak periods and in consultation with the Transport Management Centre. A reduced 
speed limit may be introduced for the duration of the work.  
 
Bus stops would require relocation or temporary closure during construction and this would be 
carried out in consultation with Penrith City Council, Transport for NSW and the local bus operator. 
Any proposed relocation would consider implications for commuters. Additional access for garbage 
trucks during construction would be taken into account. 
 
Further details regarding the potential traffic impacts during construction are provided in Section 
6.1. 

Access management 

Access to the 11 construction compounds would be via The Northern Road, the M4 Motorway 
westbound and eastbound entry and exit ramps, Great Western Highway, Jamison Road, Bringelly 
Road, Maxwell Street, Castle Road, Frogmore Road, Homestead Road and Wentworth Road. 
Local roads would be required for access as described in Table 3-9. Construction traffic issues are 
discussed further in Section 6.1.  
 
Property access would be maintained during the works. Should any temporary impacts to property 
access occur, consultation with affected residents and property owners would take place. The 
management of property access would be considered by the construction contractor and detailed 
as part of the final staging plan for the proposal. 

3.4 Ancillary facilities 

Roads and Maritime identified a number of potential ancillary sites during the development of the 
proposal’s concept design. These sites are illustrated in Figure 3-4. Multiple smaller sites, rather 
than one large compound, are preferred as much of the proposal corridor has urban development, 
and there is a need to minimise construction traffic volumes and haulage distances along The 
Northern Road. Most sites would be used as stockpile and laydown areas, while one main site 
compound and one satellite compound would accommodate worker facilities, site offices, 
construction parking and plant. Figure 3-4 and Table 3-8 provide details of the location of each 
construction and ancillary site, and how it would generally be used.  
 
The exact location and proposed use of ancillary sites would be confirmed by the construction 
contractor before the start of construction. 
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Table 3-8 Ancillary facilities and likely use 

Site 
Reference. 

Location Proposed activities and operating hours 

1  South of Wentworth Road 

(Lot 2 DP 711076) 

Daytime operations: 

 Recycled concrete stockpile area 

 Plant and equipment parking area 

 Material laydown and storage area 

2 South of Wentworth Road, 
corner of The Northern Road 
(Lot 40 DP 853672) 

 Materials laydown and storage 

 Delivery of materials 

 Loading of material into tipper trucks for delivery to 
site 

3 North of Wentworth Road 
(Lot 5 DP 548308) 

 

Daytime operations: 

 Office, crib sheds, parking, first aid post, daytime 
deliveries 

 Arrival and departure of office staff, workforce and 
daytime deliveries to compound 

 Plant storage, materials laydown and storage, 
stockpiling and construction parking 

 Delivery of excavated material from site by tipper 
trucks 

 General stockpile management and loading of final 
product into tipper trucks for delivery to site 

 General delivery of other construction materials for 
storage. 

Evening and night operations: 

 Arrival and departure of workforce and night time 
deliveries to compound 

 Loading of material into tipper trucks for delivery to 
site. 

4 South of M4 Motorway 
Westbound off-ramp (Lot 27 
DP 238741). 

 

Daytime operations: 

 Materials laydown and storage 

 Bridge elements storage area 

 Delivery of materials  

 Loading of material into tipper trucks for delivery to 
site 

 Temporary roadway area 

5 South of Frogmore Road  
(Lot 11 DP 831409) 

Daytime operations: 

 Materials laydown and storage 

 Delivery of materials 

 Loading of material into tipper trucks for delivery to 
site 

6 North of Frogmore Road (Lot 
(Lot 13 DP 831409) 

Daytime operations: 

 Materials laydown and storage 

 Delivery of materials  

 Loading of material into tipper trucks for delivery to 
site. 

7 Northern side of Castle Road, 
corner of The Northern Road 

Daytime operations: 

 Materials laydown and storage 
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Site 
Reference. 

Location Proposed activities and operating hours 

(Lot 19 DP 1028818)  Delivery of materials  

 Loading of material into tipper trucks for delivery to 
site. 

8 In Kingswood Lions Park, 
north-east corner of Bringelly 
Road and The Northern Road 
(Lot 26 DP 247948). 

Daytime operations: 

 Materials laydown and storage 

 Delivery of materials  

 Loading of material into tipper trucks for delivery to 
site. 

9 North-west corner of Maxwell 
Street and The Northern 
Road (Lot 11 DP 236368) 

Daytime operations: 

 Materials laydown and storage 

 Delivery of materials  

 Loading of material into tipper trucks for delivery to 
site. 

10 North of Maxwell Street, to 
the west of The Northern 
Road (Lot 10 DP 236368). 

Daytime operations: 

 Office, crib sheds, parking, first aid post, daytime 
deliveries 

 Arrival and departure of office staff, workforce and 
daytime deliveries to compound 

 Plant storage, materials laydown and storage, 
stockpiling and construction parking 

 Delivery of excavated material from site by tipper 
trucks 

 General stockpile management and loading of final 
product into tipper trucks for delivery to site 

 General delivery of other construction materials for 
storage. 

Evening and night operations: 

 Arrival and departure of workforce and night time 
deliveries to compound 

 Loading of material into tipper trucks for delivery to 
site. 

11 North of Smith Street, to the 
west of The Northern Road 
(Lot 11 DP220581 and Lot 12 
DP220581) 

Daytime operations: 

 Materials laydown and storage 

 Delivery of materials  

Loading of material into tipper trucks for delivery to site. 

 
It is anticipated that ancillary facilities will be predominantly utilised during standard construction 
hours however in some instances these facilities may need to be utilised outside of standard 
construction hours to facilitate construction activities. In these instances, appropriate management 
measures would be implemented in accordance with the Construction Environmental Management 
Plan and consultation would occur with potentially impacted receivers to minimise impacts. 
 
The stockpile areas would be established and managed in accordance with the Stockpile Site 
Management Guideline (Roads and Maritime, 2015). Where vegetation clearing would be required 
for the establishment of ancillary site facilities, this has been assessed and is addressed in detail in 
Section 6.3 (Biodiversity). Potential impacts of ancillary facilities on sensitive receivers are 
addressed in Section 6.2 (Noise and Vibration), Section 6.11 (Landscape Character and Visual 
Assessment), and Section 6.12 (Socio-economic). 
 
The site location criteria for stockpile and compound sites are set out below: 
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 Not prone to flash flooding 

 More than 40 metres from a watercourse, or 50 metres in the case of the tributary of Surveyors 
Creek (Type 1 Fish Habitat) 

 More than 50 metres from the nearest dwelling 

 In previously disturbed areas that do not require the clearing of native vegetation 

 In plain view of the public to deter theft and illegal dumping 

 Outside the drip line of trees and on level ground wherever possible. 
 
Some ancillary sites (sites 2, 3, 7, 8, 10 and 11) would be located within 50 metres of the nearest 
residential dwelling. This is unavoidable particularly in the built-up context of the northern half of 
the proposal area, and the linear nature of the proposal. However, the proposed ancillary sites 
closest to residential dwellings would be used primarily for materials laydown and storage, for 
satellite site offices or for other purposes with less potential to generate high levels of activity, 
noise or dust. These sites would not be used for stockpiling of soil or gravel, or for storage of any 
hazardous materials unless appropriate management controls are first implemented to mitigate 
potential impacts. 
 
All of the proposed ancillary sites are in previously disturbed areas, but some limited clearing of 
native vegetation would be required to facilitate construction works. The proposal’s potential 
impacts on native vegetation, including for ancillary sites, are assessed in Section 6.3. The 
stockpile and compound sites would be located on relatively level ground and away from any areas 
known to have heritage conservation value. 
 
Ancillary facilities would be established as detailed in Table 3-8. Where amendments or additional 
ancillary facilities are identified during construction, the contractor would consult with Roads and 
Maritime’s Senior Environmental Officer to confirm the suitability of the proposed amendment or 
additional facility, and whether any additional environmental assessment is required. 
 
Sites would be securely fenced with temporary fencing. Signs would be erected advising the 
general public of access restrictions. Upon completion of construction, the temporary site 
compound, work areas and stockpiles would be removed, and the sites would be cleared of all 
rubbish and materials and rehabilitated. 
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3.5 Public utility adjustment 

Roads and Maritime has been consulting with public utility authorities as part of the design process 
to identify and locate existing utilities, and incorporate utility authority requirements for relocations 
and/or adjustments. This is discussed further in Chapter 5. 
 
Preliminary investigations have indicated that a number of utilities would need to be relocated or 
adjusted as part of the proposal. This is likely to include a number of adjustments to utilities (such 
as underground and overhead electricity and telecommunications cables; and gas, water, 
stormwater and sewer pipes) that extend into local roads beyond the tie in of the proposed road 
works. Some adjustments, relocations and new connections may be required outside of the 
defined proposal area, but would not necessarily involve any additional ground disturbance or 
excavation as the utilities would mostly be accessible via existing maintenance / inspection pits 
and trenches. This work would be carried out in consultation with the utility authorities during 
detailed design. Consultation would continue with utility providers to finalise the utility designs.  
 
Roads and Maritime’s Senior Environmental Officer would be consulted to seek advice of further 
assessment requirements should any aspect of the design require disturbance or construction for 
public utilities, outside the proposal footprint (and therefore not assessed in this REF). 

3.5.1 Electrical transmission lines 

There are overhead and underground electricity lines running along The Northern Road as well as 
a number of road crossings. These would be relocated where required for the proposal. Electrical 
relocation works would generally consist of: 
 

 Undergrounding and/or relocation of high voltage power between Glenmore Parkway and 
Bringelly Road 

 Power pole relocations on Jamison Road, Smith Street, Maxwell Street, Bringelly Road, 
Frogmore Road, Cross Road, Wentworth Road and Glenmore Parkway to suit the tie-ins 
described in Section 3.2.3 

 Undergrounding of electrical services, particularly low voltage services between Maxwell 
Street/Bringelly Road and Jamison Road 

 Construction of about six new pad mounted substations in the following areas: 
1. Near Glenmore Parkway 
2. Near Homestead Road 
3. Near Tukara Road / Flavel Street 
4. Near Rotary park 
5. Between Maxwell Street and Smith Street, near Mazepa Avenue reserve 
6. Between Smith Street and Jamison Road 

 
The existing 330 kV transmission line in the vicinity of the proposal would not be affected. 

3.5.2 Telecommunications 

There are major and minor telecommunications assets running along and across The Northern 
Road. Where required, these assets would be relocated. Telecommunications conduits would be 
included within the M4 Motorway interchange bridge. Particular works would include 
telecommunications tower works near Homestead Road and the M4 Motorway westbound entry 
ramp. 
 
Existing underground services would be relocated to the proposed footpath area along The 
Northern Road and local roads, to suit the tie-ins described in Section 3.2.3. 
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3.5.3 Gas 

A low-pressure gas main runs along the western side of The Northern Road between Tukara Road 
and Maxwell Street. Some sections of this main would require relocation, to suit the modified levels 
of the proposed road upgrade. This would involve trench excavation works along Tukara Road and 
Bringelly Road to complete these relocation works.  

3.5.4 Water mains 

There is a water main along the eastern side of The Northern Road between Glenmore Parkway 
and Bringelly Road that would require relocation to suit the new widened road alignment. Between 
Frogmore Road and Maxwell Street, on the western side of the road, is another main that would 
also require relocation. Domestic water pipe connections to properties, particularly between 
Maxwell Street / Bringelly Road and Jamison Road, would also be adjusted to suit relocated 
primary and secondary mains along The Northern Road and some local roads. 
 
There are wastewater mains in the vicinity of the proposal. However, these do not require 
relocation. A primary sewer main crosses The Northern Road near Castle Road. However, this is 
not required to be relocated or adjusted as part of the proposed upgrade. 

3.6 Property acquisition 

The proposal would require the partial acquisition of 44 individual private properties, most of which 
share a boundary with the existing road reserve of The Northern Road. The proposal requires 
acquisition of only a narrow strip of land from each property to accommodate the proposed 
widening of the road corridor. Properties impacted by acquisition or adjustments are listed in 
Table 3-9 and illustrated in Figure 3-5. The majority of affected properties are situated on the 
eastern side of the road corridor.  
 
The proposal would not require any full acquisition of properties, with the exception of one parcel of 
open space land at Oag Crescent reserve (206A Parker Street), which is owned by Penrith City 
Council. This land is proposed to be acquired as a potential site for permanent stormwater 
drainage infrastructure.  
 
The proposed road boundary would require the demolition of the existing Orchard Hills Farm Fresh 
Produce store. Consultation with the property owner has already commenced to minimise impacts 
to the business. Relocation of the Penrith Christian School sports playing field is also required to 
suit the proposed road boundary. A separate environmental approval is being prepared and 
consultation is ongoing with the school to finalise the works as early as possible to minimise or 
avoid impact to the operation of the school. 
 
The extent of property impacts would be refined and confirmed during detailed design in 
consultation with property owners. Partial acquisitions would require the development of property 
adjustment plans, which would be prepared in consultation with the property owner.  
 
As shown in Table 3-9, Roads and Maritime would lease up to 12 properties during construction. 
These would be used, for example, as ancillary sites. The need for lease arrangements would be 
confirmed by the contractor and consultation regarding agreements would be carried out with the 
identified landowners and Roads and Maritime before the start of work. 
 
All acquisitions would be conducted in accordance with the Roads and Maritime Land Acquisition 
Policy, and compensation would be based on the requirements of the Land Acquisition (Just 
Terms) Compensation Act 1991. 
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Table 3-9 Property acquisitions required for the proposal  

Area 
ID 

Description Total area to be 
acquired (m2) 

Acquisition 
type 

Lot and DP Land use zone 
(LEP) 

1 Private property  3,030 
 

Partial Lot 1 
DP 711076 

RU4 Primary 
Production 
Small Lots 

2A Private property 3,420 Partial Lot 2 
DP 711076 

RU4 Primary 
Production 
Small Lots 

2B Private property  16,050 Partial (Lease) Lot 2 
DP711076 

RU4 Primary 
Production 
Small Lots 

3 Private property 3,330 Partial Lot 3 
DP 711076 

RU4 Primary 
Production 
Small Lots 

4A Private property 7,870 Partial Lot 40 
DP 853672 

RU4 Primary 
Production 
Small Lots 

4B Private property 11,120 Total (Lease) Lot 40 
DP853672 

RU4 Primary 
Production 
Small Lots 

5 Private property 190 Partial Lot 1 
DP 803128 

RU4 Primary 
Production 
Small Lots 

6  Orchard Hills Veterinary 
Hospital 

570 Partial Lot 6 
DP 548308 

RU4 Primary 
Production 
Small Lots 

7A Private property 3,580 Partial Lot 5 
DP 548308 

RU4 Primary 
Production 
Small Lots 

7B Private property 19,750 Total (Lease) Lot 5 
DP548308 

RU4 Primary 
Production 
Small Lots 

8 Private property 1,330 Partial Lot 5 
DP 540425 

RU4 Primary 
Production 
Small Lots 

9 Private property 110 Partial Lot 5231 
DP 1013008 

RU4 Primary 
Production 
Small Lots 

10  Vic’s Produce and Pet Centre 800 Partial Lot 5232 
DP 1013008 

RU4 Primary 
Production 
Small Lots 

11 Private property 1,620 Partial Lot 2 
DP 550005 

RU4 Primary 
Production 
Small Lots 

12 Private property 2,770 Partial Lot 3 
DP 550005 

RU4 Primary 
Production 
Small Lots 

13 Private property (Jehovah’s 5,510 Partial Lot 1 RU4 Primary 
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Area 
ID 

Description Total area to be 
acquired (m2) 

Acquisition 
type 

Lot and DP Land use zone 
(LEP) 

Witnesses)  DP 543975 Production 
Small Lots 

14 Private property 220 Partial Lot 55 
DP 850645 

RU4 Primary 
Production 
Small Lots 

15A Private property 9,800 Partial Lot 27 
DP 238741 

RU4 Primary 
Production 
Small Lots 

15B Private property 11,700 Total (Lease) Lot 27 
DP238741 

RU4 Primary 
Production 
Small Lots 

16 Private property 1,090 Partial Lot 2 
DP 238339 

RU4 Primary 
Production 
Small Lots 

17 Private property 720 Partial Lot 3 
DP 238339 

RU4 Primary 
Production 
Small Lots 

18A Penrith Christian School and 
Imagine Nations Church 

14,000 Partial Lot 11 
DP 831409 

RU4 Primary 
Production 
Small Lots 

18B Penrith Christian School and 
Imagine Nations Church 

5,955 Partial (Lease) Lot 11 
DP831409 

RU4 Primary 
Production 
Small Lots 

19 Penrith Christian School and 
Imagine Nations Church 1,145 

Partial 
Lot 121 
DP 1135914 

RU4 Primary 
Production 
Small Lots 

20A Penrith Christian School and 
Imagine Nations Church 

3,630 Partial Lot 13 
DP 831409 

RU4 Primary 
Production 
Small Lots 

20B Penrith Christian School and 
Imagine Nations Church 

5,590 Partial (Lease) Lot 13 
DP831409 

RU4 Primary 
Production 
Small Lots 

21  Orchard Hills Farm Fresh 1,440 Partial Lot 1 
DP 218571 

RU4 Primary 
Production 
Small Lots 

22 Private Property 1,080 Partial Lot 2 
DP 218571 

RU4 Primary 
Production 
Small Lots 

23 Private Property 470 Partial Lot 2 
DP 602150 

RU4 Primary 
Production 
Small Lots 

24 Telstra 440 Partial Lot 1 
DP 602150 

RU4 Primary 
Production 
Small Lots 

25 Private Property 1,530 Partial Lot 4 
DP 218571 

RU4 Primary 
Production 
Small Lots 
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Area 
ID 

Description Total area to be 
acquired (m2) 

Acquisition 
type 

Lot and DP Land use zone 
(LEP) 

26A Private Property 830 Partial Lot 19 
DP 1028818 

RU4 Primary 
Production 
Small Lots 

26B Private Property 3,210 Total (Lease) Lot 19 
DP1028818 

RU4 Primary 
Production 
Small Lots 

27 Private Property 580 Partial Lot 17 
DP 1028818 

RU4 Primary 
Production 
Small Lots 

28 Private Property 590 Partial Lot 16 
DP 1028818 

RU4 Primary 
Production 
Small Lots 

29 Private Property 380 Partial Lot 15 
DP 1028818 

RU4 Primary 
Production 
Small Lots 

30 Private Property 220 Partial Lot 41 
DP 1037264 

RU4 Primary 
Production 
Small Lots 

31A Council land 2,560 Partial Lot 26 
DP 247948 

RE1 Public 
Recreation 

31B Council land – Kingswood 
Lions Park 

3,400 Total (Lease) Lot 26 
DP247948 

RE1 Public 
Recreation 

32 Place of public worship 
(Nepean Baptist Church) 

55 
Partial Lot27  

DP 250337 
R2 Low Density 
Residential 

33 Council land – Oag Crescent 
Reserve 

2,460 Total Lot 220 
DP 260512 

RE1 Public 
Recreation 

34 Council Land 1,100 Total (Lease) Lot 11 
DP220581 

RE1 Public 
Recreation 

35 Council Land 1,145 Total (Lease) Lot 12 
DP220581 

RE1 Public 
Recreation 

36 Council Land – Mazepa 
Avenue and Hilliger Road 
Reserve 

7,190 Partial (Lease) Lot 10 
DP 236368 

RE1 Public 
Recreation 

37A Council land – Rotary Park 10,000 Partial Lot 11 
DP 236368 

RE1 Public 
Recreation 

37B Council land – Rotary Park 2,640 Total (Lease) Lot 11 
DP236368 

RE1 Public 
Recreation 

38 Council land – Maxwell Street 
road reserve) 

4,540 Partial Lot 131 
DP 258807 

R2 Low Density 
Residential 

39 Council land – Aspen Street 
road reserve) 

2,420 Partial Lot 1 
DP 264332 

RE1 Public 
Recreation 

40 KFC 605 Partial Lot 8 
DP 264332 

B6 Enterprise 
Corridor 

41 Private Property 580 Partial Lot 262 
DP 869597 

E4 Environmental 
Living 
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Area 
ID 

Description Total area to be 
acquired (m2) 

Acquisition 
type 

Lot and DP Land use zone 
(LEP) 

42 Private Property 680 Partial Lot 261 
DP 869597 

E4 Environmental 
Living 

43 Penrith Golf and Recreation 
Club 

365 
 

Partial Lot 14  
DP 128940 

RE2 Private 
Recreation 

44 Penrith Golf and Recreation 
Club 

1,580 
 

Partial Lot 15 
DP 128940 

RE2 Private 
Recreation 

45 Penrith Golf and Recreation 
Club 

405 
 

Partial Lot 1617 
DP 871803 

RE2 Private 
Recreation 

46 Penrith Golf and Recreation 
Club 

1,440 Partial Lot 18  
DP 128940 

RE2 Private 
Recreation 

47 Private property 10,340 Partial Lot 8299 
DP 1003801 

E4 Environmental 
Living 
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4 Statutory and planning framework 

This chapter provides the statutory and planning framework for the proposal and considers the 
provisions of relevant state environmental planning policies, local environmental plans and other 
legislation. 

4.1 Environmental Planning and Assessment Act 1979 

4.1.1 State Environmental Planning Policies 

State Environmental Planning Policy (Infrastructure) 2007 

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

Deemed State Environmental Planning Policy: Sydney Regional Environmental Plan No. 20 
– Hawkesbury Nepean River 

The proposal is located on land to which Sydney Regional Environment Plan No. 20 – Hawkesbury 
Nepean River (No.2 – 1997) (SREP 20), a deemed State Environmental Planning Policy, applies.  
 
The proposal does not require consent under SREP 20 by virtue of the ISEPP. However, a public 
authority that is proposing to carry out development that is permitted without consent must take 
into consideration matters listed under clauses 5 and 6 of SREP 20. Table 4-1 addresses these 
matters as they apply to the proposal. 
 
Table 4-1 Matters for consideration – SREP 20 Hawkesbury-Nepean River 

Consideration Comment  

Clause 5 

5(a) The aim of this plan, which is to protect the 
environment of the Hawkesbury-Nepean River system by 
ensuring that the impacts of future land uses are 
considered in a regional context. 

This REF assesses the impacts of the proposal and takes 
into account the potential regional impacts. The proposal is 
not anticipated to have any major and/or regional level 
impacts on the Hawkesbury-Nepean River system. 

5(b) The strategies listed in the Action Plan of the 
Hawkesbury Nepean Environmental Planning Strategy. 

The proposal is not inconsistent with any of the strategies 
listed in the Action Plan. 

5(c) Whether there are any feasible alternatives to the The need for the proposal and the alternatives and options 
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Consideration Comment  

development or other proposal concerned. considered are discussed in Chapter 2 of this REF. 

5(d) The relationship between the different impacts of the 
development or other proposal and the environment, and 
how those impacts would be addressed and monitored. 

Chapter 6 provides an assessment of the potential impacts 
of the proposal including cumulative impacts and identifies 
mitigation measures to minimise these impacts. 

Clause 6  

6(1) Total catchment management is to be integrated with 
environmental planning for the catchment. 

Chapter 6 provides an assessment of the potential impacts 
of the proposal. The proposal would not result in any major 
impacts on the catchment.  

6(2) The environmental quality of environmentally sensitive 
areas must be protected and enhanced through careful 
control of future land use changes and through 
management and (where necessary) remediation of 
existing uses. 

The environmental quality of sensitive areas protected 
under SREP 20 would not be significantly impacted by the 
proposal. Potential environmental impacts of the proposal 
are assessed in Chapter 6 of this REF. Relevant 
safeguards and mitigation measures are identified in 
Chapters 6 and 7.  

6(3) Future development must not prejudice the 
achievement of the goals of use of the river for primary 
contact recreation (being recreational activities involving 
direct water contact, such as swimming) and aquatic 
ecosystem protection in the river system. 

The proposal would not have any direct effect on the 
Nepean River and would not affect the use of the river for 
primary contact recreation, nor have a direct impact on the 
river’s water quality or aquatic ecosystems. Mitigation 
measures and environmental management plans, listed in 
Chapters 6 and 7, would be implemented to minimise 
impacts on water quality. 

6(4) Aquatic ecosystems must not be adversely affected 
by development which changes the flow characteristics of 
surface or groundwater in the catchment. 

The proposal would not adversely impact (either directly or 
indirectly) the ecosystems of waterways in the study area. 
Biodiversity impacts are considered in Section 6.3. Surface 
water and groundwater flows and the proposal’s potential 
impacts on these are addressed in Section 6.7.  

6(5) The importance of the river in contributing to the 
significance of items and places of cultural heritage 
significance should be recognised, and these items and 
places should be protected and sensitively managed and, 
if appropriate, enhanced. 

The proposal would not impact on the cultural heritage 
significance of the river, either directly or indirectly.  

Schedule 1 of SREP 20 identifies two items of non-
Aboriginal heritage significance in the LGA of Penrith 
(Wallacia Weir, at Wallacia, and the Victoria Bridge at 
Penrith). The proposal would not have any impact on these 
two items. 

An assessment of Aboriginal and non-Aboriginal heritage 
potentially affected by the proposal has been carried out 
for this REF, and the results are documented in Sections 
6.9 and 6.10, respectively. 

6(6) Manage flora and fauna communities so that the 
diversity of species and genetics within the catchment is 
conserved and enhanced. 

The proposal has considered biodiversity impacts and 
measures to minimise impacts in the study area. The 
proposal would require the clearing of a total of about 6.3 
ha of remnant and planted native vegetation, however the 
assessment carried out for this REF has concluded that 
this amount of clearing would not have an adverse impact 
on diversity of species and biodiversity in the proposal 
area. Biodiversity impacts are summarised in Section 6.3. 

6(7) The scenic quality of the riverine corridor must be 
protected. 

The proposal would not impact on the scenic quality of the 
Nepean River. 

6(8) Agriculture must be planned and managed to 
minimise adverse environmental impacts and be protected 
from adverse impacts of other forms of development. 

The proposal does not include any agricultural activity and 
would not directly impact on any land currently used for 
intensive agriculture. Potential impacts of the proposal on 
land use and property are assessed in Section 6.13 of this 
REF. Relevant safeguards and mitigation measures are 
also identified. 

6(9) Rural residential development should not reduce 
agricultural sustainability, contribute to urban sprawl, or 
have adverse environmental impacts. 

This clause is not applicable to the proposal. 

6(10) All potential adverse environmental impacts of urban 
development must be assessed and controlled. 

This REF assesses potential adverse environmental 
impacts from the proposal and provides measures to avoid 
or mitigate potential impacts. 
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Consideration Comment  

(11) The value of the riverine corridor as a significant 
recreational and tourist asset must be protected. 

The proposal would not impact on any recreational land or 
tourism operations. 

6(12) Development should complement the vision, goal, 
key principles and action plan of the Metropolitan Strategy.  

As described in Section 2.1.3, the proposal is consistent 
with the Metropolitan Strategy. 

4.1.2 Local Environmental Plans 

Penrith Local Environmental Plan 2010 

The Penrith Local Environmental Plan 2010 (the Penrith LEP) applies to land within the Penrith 
local government area. The proposal area contains a mix of land zones under the Penrith LEP 
including R2 Low Density Residential, R3 Medium Density Residential, RU4 Primary Production 
(Small Lots), B6 Enterprise Corridor, E4 Environmental Living, RE2 Private Recreation, RE1 Public 
Recreation, and SP2 Classified Road. The land use objectives for each zone under the LEP, the 
proposal’s consistency with those objectives, are detailed in Table 4-2.  
 

Zone Objective Consistency of the 
proposal with the zone 

objective 

R2 Low 
Density 
Residential 

 To provide for the housing needs of the community 
within a low density residential environment 

 To enable other land uses that provide facilities or 
services to meet the day to day needs of residents 

 To promote the desired future character by ensuring 
that development reflects features or qualities of 
traditional detached dwelling houses that are 
surrounded by private gardens 

 To enhance the essential character and identity of 
established residential areas 

 To ensure a high level of residential amenity is achieved 
and maintained. 

The proposal does not 
conflict with this objective 
as it could facilitate further 
development in the LGA. It 
would maintain the 
efficiency of the road 
network, and help to enable 
other land uses by 
providing additional 
capacity. 

R3 Medium 
Density 
Residential 

 To provide for the housing needs of the community 
within a medium density residential environment. 

 To provide a variety of housing types within a medium 
density residential environment. 

 To enable other land uses that provide facilities or 
services to meet the day to day needs of residents. 

 To provide for a concentration of housing with access to 
services and facilities. 

 To enhance the essential character and identity of 
established residential areas. 

 To ensure that a high level of residential amenity is 
achieved and maintained. 

 To ensure that development reflects the desired future 
character and dwelling densities of the area. 

The proposal does not 
conflict with this objective 
as it could facilitate further 
development in the LGA. It 
would maintain the 
efficiency of the road 
network, and help to enable 
other land uses by 
providing additional 
capacity. 

RU4 Primary 
Production 
(Small Lots) 

 To enable sustainable primary industry and other 
compatible land uses. 

 To encourage and promote diversity and employment 
opportunities in relation to primary industry enterprises, 
particularly those that require smaller lots or that are 
more intensive in nature. 

 To minimise conflict between land uses within this zone 
and land uses within adjoining zones. 

 To ensure land uses are of a scale and nature that is 
compatible with the environmental capabilities of the 
land. 

 To preserve and improve natural resources through 

The proposal is generally 
consistent with this 
objective and would not 
compromise or conflict with 
the use of land for small lot 
primary production. It would 
maintain the efficiency of 
the road network and assist 
with this and other land 
uses by providing additional 
capacity. 
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Zone Objective Consistency of the 
proposal with the zone 

objective 

appropriate land management practices. 

 To maintain the rural landscape character of the land. 

 To ensure that development does not unreasonably 
increase the demand for public services or facilities. 

B6 Enterprise 
Corridor 

 To promote businesses along main roads and to 
encourage a mix of compatible uses. 

 To provide a range of employment uses (including 
business, office, retail and light industrial uses). 

 To maintain the economic strength of centres by limiting 
retailing activity. 

The proposal would 
improve access to the 
businesses within the area 
of land zoned for this 
purpose and is therefore 
considered consistent with 
the objectives. 

E4 
Environmental 
Living 

 To provide for low-impact residential development in 
areas with special ecological, scientific or aesthetic 
values. 

 To ensure that residential development does not have 
an adverse effect on those values. 

 To minimise conflict between land uses within the zone 
and land uses within adjoining zones. 

 To ensure land uses are compatible with the available 
infrastructure, services and facilities and with the 
environmental capabilities of the land. 

 To preserve and improve natural resources through 
appropriate land management practices. 

The proposal is generally 
consistent with this 
objective and would 
generally support the use of 
land for residential 
purposes in areas with 
special environmental 
values. It would maintain 
the efficiency of the road 
network and assist with this 
and other land uses by 
providing additional 
capacity. 

RE2 Private 
Recreation 

 To enable land to be used for private open space or 
recreational purposes. 

 To provide a range of recreational settings and activities 
and compatible land uses. 

 To protect and enhance the natural environment for 
recreational purposes. 

The proposal would not 
conflict with this objective 
and would result in a new 
access to the Penrith Golf 
and Recreation Club which 
would improve safety for 
users of the facility. 

RE1 Public 
Recreation 

 To enable land to be used for public open space or 
recreational purposes. 

 To provide a range of recreational settings and activities 
and compatible land uses. 

 To protect and enhance the natural environment for 
recreational purposes. 

 To ensure that development is secondary and 
complementary to the use of land as public open space, 
and enhances public use, and access to, the open 
space. 

 To provide land for the development of services and 
facilities by public authorities for the benefit of the 
community. 

The proposal would not 
impact on access to public 
open space but would 
result in the loss of some 
areas of public open space 
as a result of road and 
intersection widening at 
Aspen Street, Rotary Park 
and Kingswood Lions Park. 

SP2 
Infrastructure 
(Classified 
Road) 

 To provide for infrastructure and related uses. 

 To prevent development that is not compatible with or 
that may detract from the provision of infrastructure. 

The proposal is for a public 
road and would be 
consistent with the 
objectives for development 
in the SP2 Infrastructure 
zone. 

 
 
The zone provisions provide that the proposal would be permitted with consent in all zones. 
However, as outlined in Section 4.1.1 of this REF, under ISEPP the proposal is permitted without 
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the consent of council. Therefore, the consent requirements of the LEP do not apply and the 
proposal may be determined under Part 5 of the EP&A Act.  

4.2 Other relevant NSW legislation 

4.2.1 Protection of the Environment Operations Act 1997  

The Protection of the Environment Operations Act 1997 (POEO Act) provides the legal framework 
for the management of air, noise, water and waste pollution. Under Part 3.2 of the POEO Act, the 
carrying out of scheduled development work as defined in Schedule 1 – road construction 
(meaning the construction, widening, or re-routing of roads) is relevant to the proposal. 
 
Road construction is a scheduled activity under Schedule 1 of the POEO Act if it results in four or 
more traffic lanes (not including bicycle lanes or lanes used for entry or exit), where the road is 
classified or proposed to be classified as a main road for at least three kilometres of its length in 
the metropolitan area 
The proposal is a scheduled activity as it would involve widening about four kilometres of The 
Northern Road from a four-lane to six-lane divided road. An environmental protection licence would 
be required for the proposal before the start of construction.  

4.2.2 Threatened Species Conservation Act 1995 

The Threatened Species Conservation Act 1995 (TSC Act) lists threatened species, populations or 
ecological communities to be considered in deciding whether there is likely to be a significant 
impact on threatened biota, or their habitats. If a significant impact is likely, an assessment of 
significance that addresses the requirements of section 5A of the EP&A Act must be completed.  
 
The majority of the study area has been cleared and subject to previous disturbance. The proposal 
would not result in significant impacts on any listed flora, fauna or communities, and a species 
impact statement is, therefore, not required. Further information is provided in Section 6.3. 

4.2.3 Heritage Act 1977  

The Heritage Act 1977 aims to provide for the identification, registration and conservation of items 
of State heritage significance. Investigations of the proposal’s potential to interact with or impact on 
items of heritage significance are documented in Section 6.10.  
 
As reported in Section 6.10, there are no items of State or local heritage significance in the study 
area that would be affected by the proposal, and therefore approval under section 57 (for work to a 
place, building, work, relic, moveable object, precinct, or land listed on the State Heritage 
Register), or an excavation permit under section 139 (to disturb or excavate any land containing or 
likely to contain a relic) of the Heritage Act 1977 would not be required. 
 
If any item or material is uncovered during construction of the proposal that has potential heritage 
value or significance, Roads and Maritime would follow an established unexpected finds 
procedure. Under this procedure, all work at the location of the find would cease until the item or 
material can be investigated by a suitably qualified person, to establish whether the item or 
material is of heritage significance, and whether any further actions are warranted for its removal 
and/or protection. 

4.2.4 National Parks and Wildlife Act 1974 

The National Parks and Wildlife Act 1974 (NPW Act) is the primary legislation dealing with 
Aboriginal cultural heritage in NSW. Items of Aboriginal cultural heritage (Aboriginal objects) or 
Aboriginal places (declared under section 84) are protected and regulated under the NPW Act. 
Aboriginal objects are protected under section 86 of the Act. Under section 90(1) of the Act the 
Director-General may issue an Aboriginal heritage impact permit (AHIP) for an activity which will 
harm an Aboriginal object. 
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An assessment of the potential impacts on Aboriginal cultural heritage is provided in Section 6.9, 
which documents five known objects or places of Aboriginal cultural heritage located within the 
study area that would be affected by the proposal. Therefore, an AHIP would be required in 
respect of the proposal prior to construction.  
 
It is noted that two separate AHIPs are being sought by Roads and Maritime for the proposal, due 
to the overlap with the existing M4 Managed Motorway AHIP application which includes three of 
these sites. The remaining two sites would be subject to a separate AHIP application. Any 
conditions of the AHIPs would be implemented by Roads and Maritime and relevant measures 
incorporated into the contractor’s construction environmental management plan (CEMP) as 
required.  

4.2.5 Fisheries Management Act 1994 

The Fisheries Management Act 1994 (FM Act) aims to conserve, develop and share the fisheries 
resources of the State for the benefit of present and future generations, including conserving fish 
stocks and key fish habitats and promoting ecologically sustainable development.  
 
The definition of ‘dredging work’ under Section 198A of the FM Act includes:  
 

a) any work that involves excavating water land, or  
b) any work that involves the removal of material from water land that is prescribed by the 

regulations as being dredging work to which this Division applies.  
 
The Fisheries Management (General) Regulation 2010 (clause 263) supplements this definition by 
prescribing the following as ‘dredging work’:  
 

a) work that involves the removal of woody debris, snags, gravel beds, cobbles, rocks, 
boulders, rock bars or aquatic vegetation from water land, 

b) work that involves the removal of any other material from water land that disturbs, moves or 
harms woody debris, snags, gravel beds, cobbles, rocks, boulders, rock bars or aquatic 
vegetation. 

 
The definition of ‘reclamation work’ under Section 198A includes any work that involves:  
 

a) using any material (such as sand, soil, silt, gravel, concrete, oyster shells, tyres, timber or 
rocks) to fill in or reclaim water land, or  

b) depositing any such material on water land for the purpose of constructing anything over 
water land (such as a bridge), or  

c) draining water from water land for the purpose of its reclamation.  
 
The definition of ‘water land’ under Section 198A of the FM Act includes land submerged by water:  
 

a) whether permanently or intermittently, or  
b) whether forming an artificial or natural body of water,  
 
and includes wetlands and any other land prescribed by the regulations as water land to which 
this Division applies.  

 
Threatened species, populations and ecological communities of fish and marine vegetation are 
protected under the FM Act. In addition, an object of the FM Act is to conserve key fish habitat. The 
proposal is located across an unnamed tributary of Surveyors Creek, which is mapped as key fish 
habitat. Permits from NSW Department of Primary Industries (DPI) – Fisheries are required for 
certain impacts in key fish habitat, including blocking of fish passage. Refer to Section 6.3.4 and 
Section 6.3.5 for assessment and mitigation of potential direct and indirect impacts on key fish 
habitat.  
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4.2.6 Noxious Weeds Act 1993  

The Noxious Weeds Act 1993 aims to reduce the negative impact of weeds on the economy, 
community and environment of NSW by establishing control mechanisms to prevent the 
establishment of significant new weeds, prevent, eliminate or restrict the spread of particular 
significant weeds, and effectively manage widespread significant weeds.  
 
Noxious weeds were identified within the study area and would be managed in accordance with 
the requirements of the Act. Further information is provided in Section 6.3.  

4.2.7 Water Management Act 2000 

An approval under the Water Management Act 2000 (WM Act) would be required if access to 
ground or surface water is required during construction, owing to the existence of the Water 
Sharing Plan for the Greater Metropolitan Region Unregulated River Water Sources 2011. This is 
further discussed in Section 6.7. Some provisions of the Act (eg for stock and domestic uses and 
harvestable rights) enable some activities or works to be undertaken without the need for licences, 
provided certain conditions are met.  
 
Roads and Maritime, in conjunction with relevant landholders, would consult with the NSW Office 
of Water to ensure that all applicable licences and/or approvals for any impacts to surface and 
ground water are obtained prior to construction.  

4.2.8 Land Acquisition (Just Terms Compensation) Act 1991  

The proposal would require Roads and Maritime to acquire strips of private and publicly owned 
land in the study area to accommodate the proposed road upgrade. All land acquisitions would be 
carried out in accordance with the Land Acquisition (Just Terms Compensation) Act 1991. Property 
requirements for the proposal, and the process that Roads and Maritime would follow in its 
dealings with affected landowners, are discussed in Chapter 3 and Section 6.13.  

4.3 Commonwealth legislation 

4.3.1 Environment Protection and Biodiversity Conservation Act 1999 

Under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) a referral is 
required to the Australian Government for proposed actions that have the potential to significantly 
impact on matters of national environmental significance or the environment of Commonwealth 
land. These are considered in Appendix A and Section 6 of the REF. 
 
A referral is not required for proposed road activities that may affect nationally listed threatened 
species, populations, endangered ecological communities and migratory species. This is because 
requirements for considering impacts on these biodiversity matters are the subject of a strategic 
assessment approval granted under the EPBC Act by the Australian Government in September 
2015.  
 
Potential impacts on these biodiversity matters are also considered in Section 6.3 of the REF and 
Appendix A. 

Findings – matters of national environmental significance (other than biodiversity matters)  

The assessment of the proposal’s impact on matters of national environmental significance and the 
environment of Commonwealth land found that there is unlikely to be a significant impact on 
relevant matters of national environmental significance or on Commonwealth land. Accordingly, the 
proposal has not been referred to the Australian Government Department of the Environment 
under the EPBC Act. 

Findings – nationally listed biodiversity matters 

The assessment of the proposal’s impact on nationally listed threatened species, populations, 
endangered ecological communities and migratory species found that there is unlikely to be a 
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significant impact on relevant matters of national environmental significance. Section 6 of the REF 
describes the safeguards and management measures to be applied. 

4.4 Confirmation of statutory position 

The proposal is categorised as development for the purpose of a road and is being carried out by 
or on behalf of a public authority. Under clause 94 of the ISEPP the proposal is permissible without 
consent. The proposal is not State significant infrastructure or State significant development. The 
proposal can be assessed under Part 5 of the EP&A Act. 
 
Roads and Maritime is the determining authority for the proposal. This REF fulfils Roads and 
Maritime’s obligation under clause 111 of the EP&A Act to examine and take into account to the 
fullest extent possible all matters affecting or likely to affect the environment by reason of the 
activity. 
 
Roads and Maritime has formed the view that the proposal is not likely to significantly affect the 
environment and would not require the preparation of an Environmental Impact Statement (EIS). 
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5 Consultation 

This chapter discusses the consultation undertaken to date for the proposal and the consultation 
proposed for the future. 

5.1 Consultation strategy 

Roads and Maritime has developed a communication and stakeholder engagement plan in 
accordance with its Community Engagement Policy Statement (Roads and Maritime, 2012) and 
Community Engagement and Communications – A Resource Manual for Staff (Roads and 
Maritime, 2012).  
 
This REF identifies key objectives and outcomes of consultation with the community, stakeholders 
and government agencies.  

5.1.1 Consultation objectives  

The consultation objectives for the proposal are to: 
 

 Introduce the project team to the community, develop relationships and provide a point of 
contact for stakeholders  

 Raise awareness and provide details of the proposal’s features including timelines for key 
milestones  

 Ensure the local community, road users, commuters and other major stakeholders are kept 
informed of the options and design process  

 Provide clear, consistent and timely information about the proposal  

 Identify and anticipate issues of concern to stakeholders and implement strategies to address 
concerns  

 Provide all stakeholders with an opportunity to submit regular feedback, and manage issues 
and feedback in a timely and effective manner.  

5.1.2 Stakeholders 

The stakeholders identified as part of the consultation process included:  
 

 Local community, including property owners and those directly affected by the proposal – 
specifically those who live alongside the proposal  

 Local providers of community facilities and services (such as education, health, emergency), 
utilities providers, and local businesses  

 Local and State Government agencies and departments  

 Regional community members, including road users, users of local facilities and services and 
residents of the greater western Sydney area.  

 
A summary of consultation undertaken to date is provided in the following sections.  

5.2 Community involvement 

Roads and Maritime has carried out an extensive community consultation program for this 
proposal and other WSIP proposals, as outlined below.  

5.2.1 Community Update – Preliminary Concept Design and Access Strategy  

Roads and Maritime carried out formal consultation between July and August 2015 to seek 
community input to the Preliminary Concept Design and Access Strategy for the upgrade of The 
Northern Road between Littlefields Road and Jamison Road, which included this proposal. The 
community update aimed to:  
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 Seek comment, feedback, ideas, and suggestions from the community for consideration when 
developing the proposal  

 Build a database of interested and concerned community members who Roads and Maritime 
can continue to engage with during development of the proposal.  

 
The community was provided with information about the Preliminary Concept Design and Access 
Strategy and where to view it, and invited to comment. Consultation involved the following 
activities: 
 
 A community update newsletter letter dropped between 13 July and 19 July 2015 to over 5,000 

local residences and key stakeholders including government agencies, emergency services, 
local community groups, schools and transport and utility providers  

 A postcard about WSIP proposals issued to 47,000 homes in the region 

 Door knocking of affected residents between 13 July - 17 July 2015  

 Newspaper advertisements and media releases in local newspapers (Penrith Press, Penrith 
City Gazette, Penrith Western Weekender, South West Advertiser, Macarthur Chronicle, 
Liverpool Leader and Liverpool Champion) (14 July 2015)  

 The project webpage: http://www.rms.nsw.gov.au/projects/sydney-west/the-northern-
road/stage-3.html    

 An interactive online portal that included videos and animations at 
https://communityanalytics.com.au/wsip/register   

 Emails and SMS to the registered stakeholder list prior to each of the six planned consultation 
sessions 

 Temporary electronic variable message signs to communicate consultation session times and 
locations 

 One-on-one stakeholder meetings  

 Six community information sessions held on 22 July, 25 July, 29 July, 1 August, 6 August and 
8 August 2015. 

 
Community members were encouraged to provide their feedback, leave comments and make 
submissions at the information sessions or via mail, email or phone contact with the project team. 
The community was able to contact Roads and Maritime and leave comments and submissions by: 
 

Email   wsip@rms.nsw.gov.au 
Phone 1800 703 457 (toll free) 
Mail     Western Sydney Infrastructure Plan, PO Box 973, Parramatta NSW 2124 
Web    WSIP project website and interactive video portal www.rms.nsw.gov.au/wsip   

 
Comments were received until 14 August 2015. Roads and Maritime received 296 responses on 
the WSIP program from members of the community identified as local residents, commuters, 
business operators, organisations and pedestrians. The most commonly raised concerns from the 
community were:  

 
 Road noise increases along The Northern Road 

 Property access changes 

 Congestion issues at The Northern Road / M4 Motorway interchange 
 
The consultation undertaken in July and August 2015 was documented in the Western Sydney 
Infrastructure Plan Community Consultation Report (Roads and Maritime, October 2015). The 
report is publicly available and can be found on the Roads and Maritime website at the following 
link: http://www.rms.nsw.gov.au/documents/projects/sydney-west/infrastructure-plan/wsip-
community-consultation-report-1510.pdf.  
 

http://www.rms.nsw.gov.au/projects/sydney-west/the-northern-road/stage-3.html
http://www.rms.nsw.gov.au/projects/sydney-west/the-northern-road/stage-3.html
https://communityanalytics.com.au/wsip/register
http://www.rms.nsw.gov.au/wsip
http://www.rms.nsw.gov.au/documents/projects/sydney-west/infrastructure-plan/wsip-community-consultation-report-1510.pdf
http://www.rms.nsw.gov.au/documents/projects/sydney-west/infrastructure-plan/wsip-community-consultation-report-1510.pdf
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A summary of the key issues relating to the proposed upgrade, and where they are addressed in 
this REF is included in Table 5-1. 
 
In addition to the consultation undertaken in July and August 2015, Roads and Maritime has 
regularly updated the community on the progress of WSIP proposals via the following methods: 
 

 Six-monthly report cards 

 WSIP community update newsletters 

 Project web page updates 

 Media releases  

 Letters to individual property owners seeking access agreements to undertake surveys and 
further investigations  

 Ongoing phone calls to the project information line 

 Establishment of temporary displays at a range of events such as Penrith Show, Luddenham 
Show, consultation sessions for the planned western Sydney airport and other government 
agency consultation sessions. 
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Table 5-1: Summary of issues raised by the community 
 

Issue Issues raised Road and Maritime response Relevant 
Section in 
REF 

Consultation  Ongoing consultation with 
educational institutions  

Community consultation will be ongoing through the various project stages. 
Consultation with key stakeholders will occur through individual meetings, public 
information displays, regular updates to the project webpages and distribution of email 
and printed information materials. 

Section 5.6 

 Consultation on the design 
of cycleways 

Roads and Maritime is planning to provide off-road shared paths and wide shoulders 
on all WSIP road upgrades. Stakeholders, including bicycle clubs, can provide 
feedback to Roads and Maritime about plans for cyclist facilities during future 
consultation periods.  

Section 3.2 
 

 Consultation about 
environmental impacts 

This Review of Environmental Factors and specialist reports will be on display for 
public comment in the second half of 2016. 

Chapter 6 

Pedestrian 
crossings 

Ensure crossings allow 
sufficient time for those 
with disabilities to safely 
cross 

Pedestrian and cyclist facilities will be designed to comply with the ‘Austroads Guide to 
Road Design Part 6A Pedestrian and Cyclist Paths’, and will be subject to road safety 
audits as part of the design process.  

Section 3.2 

 Pedestrian access 
across The Northern Road 
at the intersection of 
Tukara 
Road and Frogmore 
Road? 

Pedestrian crossing facilities were considered during the concept design of the Tukara 
Road / Frogmore Road intersection. The number of pedestrian movements at this 
location does not warrant the provision of a pedestrian bridge. Introducing a signalised 
pedestrian crossing at this location would have major impacts on traffic flows through 
this intersection. 

Section 
2.10 

 Pedestrian bridge for 
students crossing the 
intersection at The 
Northern Road and Smith 
Street 

Pedestrians are able to use the signalised pedestrian crossing at The Northern Road 
and Smith Street traffic lights. 
 
The number of pedestrian movements at this location does not warrant the provision of 
a pedestrian bridge. 

Section 
2.10 
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Issue Issues raised Road and Maritime response Relevant 
Section in 
REF 

Bus lanes Clearway and timing 
restrictions on bus lanes 

The proposed bus lanes for the upgrade are primarily for buses, but can be used by 
general traffic to travel up to 100 metres to turn into or out of a street or to enter or 
leave a property adjacent to the bus lane.  

Section 3.2  

Cycling 
provisions 

Cyclists using bus lanes The proposed upgrade will allow for a dedicated bus lane in each direction and an off 
road shared path for pedestrians and cyclists. Under Australian Road Rules, other 
vehicle types, including bicycles are permitted to legally travel in bus lanes.  
 
Refer to the following link for more information about the use of bus lanes in NSW. 
http://www.rms.nsw.gov.au/roads/usingroads/buses/bus-lanes.html 

Section 3.2 

Traffic Traffic studies need to be 
undertaken to address 
increased demand 
generated by the airport 
and growth centres 

Traffic modelling has been carried out as part of the environmental assessment.  
 
This information has been used to prepare the road design to ensure sufficient 
capacity is provided for future traffic growth. 

Section 6.1 

 Introduce measures to 
reduce travel time to and 
from Glenmore Park 

Traffic volume growth along the corridor is expected to continue. The proposal would 
provide improvements to the road corridor to accommodate this growth while enabling 
more efficient and safe journeys.  

Section 6.1 

Property 
values 

Impacts on land values in 
the area 
 
Partial acquisitions may 
negatively impact the 
operations of existing 
businesses 

Roads and Maritime has identified potential impacts as part of the environmental 
assessment and modified the design to avoid or minimise impacts where possible. 
 
External factors are expected to influence property values more than any perceived or 
actual impact as a result of road upgrades. Roads and Maritime does not pay 
compensation to properties that are not directly impacted. 
 
Roads and Maritime will contact individual property owners to discuss the specific 
impact on each property as the project proceeds and more detail is known. This will 
include discussing property values. More information regarding the land valuation 

Section 3.6 
and  
Section 
6.12 

http://www.rms.nsw.gov.au/roads/usingroads/buses/bus-lanes.html
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Issue Issues raised Road and Maritime response Relevant 
Section in 
REF 

process can be found at: http://www.rms.nsw.gov.au/documents/projects/factsheet-
land-acquisitioninformation- guide.pdf  

Property 
acquisitions 

Valuation of properties and 
process of acquisitions 

Roads and Maritime will work closely with stakeholders who may be affected by 
property impacts. Affected stakeholders may include residents, business owners or 
other stakeholders with interests (such as lessees). 
 
The property acquisition process is governed by the Land Acquisition (Just Terms 
Compensation) Act 1991 which provides the basis for assessing compensation.  
 
Roads and Maritime will contact individual property owners to discuss the specific 
impact on each property as the project proceeds and more detail is known. 
 
More information is available from the following link 
http://www.rms.nsw.gov.au/documents/projects/factsheet-landacquisitioninformation-
guide.pdf  

Section 3.6 
and  
Section 
6.12 

 Will properties be acquired 
for this stage of the 
upgrade? 

Some partial acquisitions would be required at the front of properties along The 
Northern Road Upgrade.  

Section 3.6 

Zoning Will properties be rezoned 
because of the proposal 

Wider land use planning is the responsibility of the Department of Planning and 
Environment and Penrith City Council. The road upgrade would not change the 
existing zoning of properties. 
 
For more information on future development in the area, please visit the Department of 
Planning and Environment’s webpage on Priority Growth Areas at: 
http://growthcentres.planning.nsw.gov.au/PriorityGrowthAreas.aspx  

Section 
6.13 

Other 
property 
impacts 

Changes to properties 
fronting the road 

Property adjustments would be negotiated with the individual property owners 
throughout the detail design of the proposal. 

Section 3.6 
and 
Section 

http://www.rms.nsw.gov.au/documents/projects/factsheet-land-acquisitioninformation-%20guide.pdf
http://www.rms.nsw.gov.au/documents/projects/factsheet-land-acquisitioninformation-%20guide.pdf
http://www.rms.nsw.gov.au/documents/projects/factsheet-landacquisitioninformation-guide.pdf
http://www.rms.nsw.gov.au/documents/projects/factsheet-landacquisitioninformation-guide.pdf
http://growthcentres.planning.nsw.gov.au/PriorityGrowthAreas.aspx
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Issue Issues raised Road and Maritime response Relevant 
Section in 
REF 

6.12 

 An increase in street 
lighting will negatively 
impact residents 

The extent of potential visual impacts from street lighting has been assessed as part of 
the Landscape and Visual Impact Assessment and is shown in this Review of 
Environmental Factors, which will be displayed to the community for comment in the 
second half of 2016. 

Section 
6.11 

 Impact on the area 
between the kerb and 
property boundaries on 
The Northern Road 
between Maxwell Street 
and Jamison 
Road? 

The proposed upgrade would include widening of the road with a new shared path on 
the western side of the road and a new footpath on the eastern side of the road. 
 
The extent of the widening would not result in acquisition of properties along this 
section of The Northern Road.  

Section 3.6 
and 
Section 
6.13 

Environment 
– noise  

Concern about the 
potential noise impacts 
from the proposal 

Construction and road noise impact assessments have been carried out as part of the 
concept design development and environmental assessment for the proposal. 
 
Noise impacts and mitigation measures are detailed in Section 6.2. 

Section 6.2 

Environment 
– air quality 

Concern about the 
potential impacts on air 
quality from the proposal 

Air quality impact assessments have be carried out as part of the concept design 
development and environmental assessment for the proposal. This process 
established the expected air quality impacts and suitable mitigation measures. 
 
Air quality in the Sydney Region is managed by the NSW Office of Environment and 
Heritage (OEH). OEH monitors air quality across the Sydney Basin and provides 
health warnings to the community. For information about this please go to the OEH 
website http://www.environment.nsw.gov.au/air/index.htm  

Section 6.8 

Environment 
– biodiversity 

Consideration of impacts 
on Biodiversity  

A supporting objective of the project is to minimise environmental impact as far as 
practicable. Roads and Maritime has prepared a biodiversity impact assessment as 
part of this Review of Environmental Factors to consider impact to flora and fauna 

Section 6.3 

http://www.environment.nsw.gov.au/air/index.htm
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Issue Issues raised Road and Maritime response Relevant 
Section in 
REF 

during construction and operation of the road upgrades. 
 
The biodiversity impact assessment outlines proposed measures to minimise and 
avoid environmental impacts, including the Cumberland Conservation Corridor. 

Environment 
– heritage  

Aboriginal and non-
Aboriginal heritage needs 
to be considered 

A supporting objective of the project is to minimise heritage impacts as far as practical. 
Impacts on Aboriginal and Non-Aboriginal Heritage are assessed in Chapter 6. 

Section 6.9 
and 
Section 
6.10 

Environment 
– general 

What is the effect of the 
road widening on climate 
change? 

Overall, it is considered that projected greenhouse gas emissions would be 
comparable with similar road upgrade projects. Climate change impacts are assessed 
in Section 6.15.  

Section 
6.15 

Construction 
impacts 

Concerns about impacts to 
local community and 
businesses during 
construction 

An assessment of the impact of the proposal on the road network during construction 
has been carried out as part of the traffic and transport assessment for this Review of 
Environmental Factors. 
 
A traffic management plan would be prepared detailing proposed safety and control 
measures to be used during construction. 

Section 6.1 

 Mitigation measures for 
dust and noise 
 

A noise and vibration specialist study has been undertaken as part of this Review of 
Environmental Factors. The noise study considered properties directly adjacent to and 
surrounding the proposal. It has identified properties for further investigation and/or 
those to be treated for noise mitigation measures. 
 
Properties along the corridor already impacted by traffic noise can be placed on the 
Roads and Maritime Noise Abatement Program for investigation and treatment. 
 
For more information about noise mitigation measures see the Roads and Maritime 
‘How is Noise Addressed?’ information brochure, at: 
http://www.rms.nsw.gov.au/documents/projects/factsheet-noise.pdf  

Section 6.2 
and 
Section 6.8  

http://www.rms.nsw.gov.au/documents/projects/factsheet-noise.pdf
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Issue Issues raised Road and Maritime response Relevant 
Section in 
REF 

 Compensation for loss of 
business during 
construction 

Before construction starts, a traffic management plan will be prepared to detail how 
traffic will be managed during the construction phase. Generally, Roads and Maritime 
endeavours to keep the same number of traffic lanes open as would normally be 
available. 
 
Roads and Maritime and the construction contractor will work with property owners to 
ensure suitable private property and business access is maintained during the 
construction phase. Where temporary disruptions to access are required for 
construction, alternative arrangements would be discussed and agreed with the 
impacted residents and businesses prior to proceeding. 

Section 6.1 
and 
Section 
6.12 

Business 
impacts 

What are the proposed 
impacts to businesses 
once the upgrades have 
been carried out? 

There may be some changes to property or business access as a result of the 
proposal. A supporting objective of the proposal is to minimise impacts to properties as 
far as practicable.  
 
Roads and Maritime has prepared a Socio-economic Assessment as part of this 
Review of Environmental Factors to consider impacts to businesses during 
construction and operation of the proposal. Roads and Maritime will continue to 
consult with affected business owners throughout the design and construction of the 
proposal. 

Section 
6.12 

M4 Motorway M4 Motorway interchange 
should consider a grade 
separated interchange to 
improve traffic flow 

It is acknowledged The Northern Road/M4 Motorway interchange currently operates at 
capacity with queueing and congestion during peak periods. The proposed upgrade 
will remove one set of traffic lights from the existing interchange and widen and extend 
the M4 Motorway entry and exit ramps. Grade separation of The Northern Road / M4 
Motorway interchange, similar to the Light Horse Interchange (M4/M7 Motorway 
interchange) would require a significantly larger property footprint and changes to local 
road access to function efficiently.  
 
The Australian and NSW governments are proposing to introduce intelligent 
technology, known as a Smart Motorway System, to Sydney’s M4 Motorway between 
Pitt Street, Mays Hill and Lapstone. More information about the project can be found 

Section 
2.10 and  
Section 3.2 
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Issue Issues raised Road and Maritime response Relevant 
Section in 
REF 

on the Roads and Maritime website: 
http://www.rms.nsw.gov.au/projects/sydneywest/m4/index.html   
 
The upgrades proposed for The Northern Road interchange as part of the M4 Smart 
Motorway will be incorporated with the proposal. Entry to the M4 Motorway from 
Mulgoa Road is outside the scope of the proposal. 

Intersections Include The Northern 
Road/Jamison Road 
intersection as part of the 
proposal 

The Northern Road/Jamison Road intersection would be included in the proposed 
upgrade.  

Chapter 1 
and 
Chapter 3 

 The Smith Street 
intersection should be 
changed to stop Smith 
Street as 'through' traffic, 
as its only 200m from 
Jamison Street 

The Smith Street traffic lights cater for more than 2,500 traffic movements across The 
Northern Road each day. Removal of these traffic lights would affect access for 
properties along The Northern Road and redistribute traffic movements across the 
surrounding local road network. This suggestion is not supported by Roads and 
Maritime. 

Section 
2.10 and 
Section 6.1 

 Consideration of 
improvements to Maxwell 
Street / Bringelly Road 
intersection 

The existing Maxwell Street / Bringelly Road intersection is operating at capacity 
resulting in congestion during peak periods. The proposed upgrade includes a larger 
set of traffic lights and more turning lanes. Detailed traffic modelling has been carried 
out as part of this Review of Environmental Factors to provide the most suitable design 
for this intersection. 

Section 
2.10 and 
Section 
2.11 and 
Section 6.1 

 Closing the median at 
Castle Road would 
separate the community 
and distribute traffic across 
the network 

The proposed upgrade includes a central median for road safety reasons. This section 
of The Northern Road caters for more than 54,000 vehicles per day. Castle Road is a 
local road in close proximity to traffic lights at Maxwell Street / Bringelly Road and 
Frogmore Road. Right-turn access into Castle Road would require traffic lights and 
introduce additional delays for traffic using The Northern Road. Alternate routes to 
Castle Road are available by using the new traffic lights at Frogmore Road and then 
Kingswood Road to reach Castle Road or by using the new roundabout at the Maxwell 

Section 
2.10 

http://www.rms.nsw.gov.au/projects/sydneywest/m4/index.html
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Issue Issues raised Road and Maritime response Relevant 
Section in 
REF 

Street / Aspen Street intersection to turn around and return to Castle Road. 

 Consider options to allow 
all turn movements at 
Frogmore Road / Tukara 
Road intersection  

The proposed intersection layout at Frogmore Road has been developed to minimise 
delays for motorists travelling on The Northern Road. This section of The Northern 
Road caters for more than 54,000 vehicles per day and is adjacent to the M4 
Motorway interchange. Any proposed solution for this intersection would need to 
consider the impact to the M4 Motorway interchange.  
 
Detailed traffic modelling has been carried out as part of this Review of Environmental 
Factors to provide the most suitable design for this intersection. 

Section 
2.10 and  
Section 6.1 

 Concern about the 
Garswood Road 
intersection 

The Garswood Road intersection is located adjacent to the M4 Motorway interchange. 
Any proposed solution for this intersection would need to consider potential impacts to 
the M4 Motorway interchange.  
 
Detailed traffic modelling has been carried out as part of this Review of Environmental 
Factors to provide the most suitable design for this intersection. 

Section 
2.10 and  
Section 6.1 

 Consider retaining the 
roundabout at Glenmore 
Parkway and having traffic 
lights which only come into 
effect during peak hours? 

The existing roundabout at the Glenmore Parkway/Wentworth Road intersection 
operates at capacity resulting in congestion during peak periods. The proposed 
upgrade includes replacing the roundabout with a new set of traffic lights, which would 
facilitate safer movements for both motorists and pedestrians and cyclists. The 
proposed traffic lights at the Glenmore Parkway / The Northern Road intersection 
would include some widening and realignment of Glenmore Parkway and additional 
turning lanes to reduce queue lengths and delays at this intersection.  
 
Detailed traffic modelling has been carried out as part of this Review of Environmental 
Factors to provide the most suitable design for this intersection. 

Section 
2.10 and  
Section 6.1 

 Concern about removal of 
the roundabout at 
Glenmore Parkway and its 

Access arrangements for residents in Fairwater Court to travel towards Glenmore Park 
Town Centre have been considered during concept design. The proposal includes a 
new roundabout between Fairwater Court and The Northern Road to accommodate U-

Section 6.1 
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Issue Issues raised Road and Maritime response Relevant 
Section in 
REF 

impacts on residents in 
Fairwater Court 

turn movements for Fairwater Court residents 
 

Bus 
provisions 

Bus route is needed 
between Jamison Rd and 
Penrith station 

The proposed upgrade includes a dedicated kerbside bus lane in each direction to 
provide more reliable public transport services along The Northern Road.  

Section 3.2 

Timeframe What is the estimated 
timing for the project 

Construction work is expected to commence in late 2017, following planning approval, 
and is expected to be to open to traffic in late 2019 or early 2020. 

Section 3.3 

Design Left hand turns need to be 
allowed. 

Left-turns to and from The Northern Road are permitted to private properties and side 
streets. 

Section 3.2 

 Will the new roads be 
designed to suit the 
property entry? 

The proposed upgrade will consider property access and will adjust levels between the 
upgraded road and property driveways if required. 

Section 3.2 

 Retain right hand turns 
from The Northern Road 

The Northern Road currently caters for up to 54,000 vehicles per day. The proposed 
upgrade and access strategy has been developed to ensure safe and efficient access 
to all properties along The Northern Road.  
 
Right-turn access into and out of side streets and properties is not considered a safe 
traffic movement once the road is upgraded to three and four lanes in each direction.  
 
Right-turn access will be provided to the local road network through the intersections 
with traffic lights, and some U-turn areas. Access will become left-in and left-out for 
properties fronting The Northern Road. 

Section 3.2 
and  
Section 6.1 
 

 How would the proposed 
bus lane impact on 
property access? Would 
there be any allowance for 

The proposed upgrade and access strategy has been developed to ensure safe and 
efficient access to all properties along The Northern Road.  
 
Roads and Maritime will discuss specific property impacts with each property owner 

Section 6.1 
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Issue Issues raised Road and Maritime response Relevant 
Section in 
REF 

increased swing room for 
the reversing of a 
caravans and trailers into 
driveways? 

along the corridor during the development of the proposed design, including individual 
driveway access.  
 
Drivers turning left to enter a street, property or intersection can enter via a bus lane 
up to 100 metres before where they intend to turn, anytime of day or night. This also 
applies when entering a road with a bus lane. 
 
The proposed kerbside lanes would be designated as Bus Lanes. Under Australian 
Road Rules other vehicle types, such as bicycles, are permitted to legally travel in bus 
lanes. 
 
Refer to the following link for more information about the use of Bus Lanes in NSW: 
http://www.rms.nsw.gov.au/roads/usingroads/buses/bus-lanes.html  

 Will drainage be 
considered in the widening 
of The Northern Road? 

Roads and Maritime has prepared a hydrology and flooding report as part of this 
Review of Environmental Factors to assess stormwater flows during construction and 
operation of the proposal. The proposal would aim to minimise or avoid any additional 
flooding impacts to properties. The Review of Environmental Factors will outline the 
proposed measures to capture and control stormwater flows. 

Section 6.4 

 What landscape and road 
beautifications are being 
proposed? 

Roads and Maritime has prepared an urban design, landscaping and visual impact 
assessment as part of this Review of Environmental Factors. The Review of 
Environmental Factors outlines the proposed strategy to minimise visual impacts of the 
proposal.  

Section 
6.11 

 Will any adjacent streets 
or other local roads be 
affected by the widening of 
The Northern Road? 

The proposed upgrade is being carried out to improve and provide additional capacity 
on The Northern Road between Glenmore Parkway and Jamison Road. The 
surrounding local roads are under the care and control of Penrith City Council. 
Widening of some local roads would occur on the approach to intersections with The 
Northern Road to accommodate the design of the proposed upgrade.  
 
Additional local road works to support the proposed upgrade include: 

Section 6.1 
 
 

http://www.rms.nsw.gov.au/roads/usingroads/buses/bus-lanes.html
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Issue Issues raised Road and Maritime response Relevant 
Section in 
REF 

 

 Relocation of the roundabout at Aspen Street / Maxwell Street about 30 metres 
west to the Hilliger Road / Maxwell Street intersection 

 A new roundabout on Frogmore Road providing access to Penrith Christian School 

 An extension of Cross Road to Wentworth Road. 
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5.3 Aboriginal community involvement 

Roads and Maritime is committed to effective consultation with Aboriginal communities regarding 
its activities and the potential for impact on Aboriginal cultural heritage. Roads and Maritime’s 
Procedure for Aboriginal Cultural Heritage Consultation and Investigation (PACHCI) was 
developed to provide a consistent means of effective consultation with Aboriginal communities 
regarding activities which may impact on Aboriginal cultural heritage, and a consistent assessment 
process for Roads and Maritime activities across NSW. 
 
As part of the initial investigations, a desktop risk assessment was performed to determine whether 
the project would be likely to harm Aboriginal cultural heritage. The desktop survey identified 
several Aboriginal sites within the project area. 
 
This desktop assessment was followed by further assessment and site survey, conducted by 
Kelleher Nightingale between September 2015 and March 2016. Kelleher Nightingale completed a 
survey of the project area identifying Aboriginal sites and objects. It was determined that formal 
Aboriginal community consultation and a cultural heritage assessment report were required. 
 
The statutory consultation process was undertaken and a cultural heritage assessment report was 
prepared. Initially letters were sent out to the following Aboriginal stakeholders as per Office of 
Environment and Heritage (OEH) requirements: 
 

 The OEH Environment Protection Regulation Group regional office 

 The New South Wales Aboriginal Land Council 

 The Deerubbin, Gandangara and Tharawl Local Aboriginal Land Councils 

 The Registrar appointed under the Aboriginal Land Rights Act 1983 

 The National Native Title Tribunal 

 The Native Title Services Corporation Limited 

 Penrith City Council (the local council in the proposal area). 
 
In addition, advertisements were placed in four newspapers (Koori Mail, Penrith City Gazette, 
Penrith Press and Western Weekender). A final list of 61 Aboriginal stakeholders registered 
interest in the proposal. Kelleher Nightingale prepared a draft archaeological methodology and 
cultural heritage assessment report which was sent to all registered stakeholders on 15 April 2016. 
An Aboriginal focus group meeting was held on 27 April to discuss the project and the draft 
methodology. The Aboriginal parties were given 28 days to review the methodology and provide 
comments by 9 May 2016. The comments were used to inform and finalise the archaeological 
methodology, however it is noted that no specific cultural values were identified by the Aboriginal 
community and no changes were required to the proposed methodology as a result of this 
consultation process. Kelleher Nightingale then prepared a cultural heritage assessment report 
(CHAR), which documented the outcomes of the investigation and consultation process. 
 
On the basis of these investigations, Roads and Maritime has formed the view that an Aboriginal 
Heritage Impact Permit under the National Parks and Wildlife Act 1974 is required. 
 
Refer to Section 6.9 and Appendix J for further details and the results of the consultation 
undertaken with Aboriginal stakeholders. Table 5-2 summarises the formal responses received 
during the consultation period. 
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Table 5-2 Issues raised through Aboriginal community consultation 
 

Group Issue Response / where 
addressed in REF 

Cubbitch Barta 
Native Title 
Claimants 
Aboriginal 
Corporation 

No issues were raised with the proposed 
works proceeding as planned, however it was 
recommended that the land owners of the 
property in which TNR AFT 32 was located 
(i.e. Penrith Golf and Recreation Club) should 
be notified of the site and their obligations 
under the NPSW Act (letter dated 
28/04/2016).  

Penrith Golf and Recreation 
Club have been informed 
verbally by Roads and 
Maritime Services of the 
presence and location of the 
Aboriginal heritage site (TNR 
AFT 32) on their lands 

Kamilaroi-
Yankuntjatjara 
Working Group 

No issues were raised – the group stated that 
they had reviewed and were happy with the 
CHAR. Kamilaroi-Yankuntjatjara Working 
Group indicated their interest in being 
involved in future work on this project (letter 
dated 11/05/2016). 

N/A – no response required 

5.4 ISEPP consultation 

Clauses 13 to 16 of the State Environmental Planning Policy (Infrastructure) (ISEPP) specify the 
requirements for consultation with councils and other public authorities for infrastructure 
development carried out by or on behalf of a public authority. Consultation is required in relation to 
specified development (clause 16) or development that impacts on:  
 

 Council related infrastructure or services (clause 13)  

 Local heritage (clause 14)  

 Flood liable land (clause 15).  
 
Appendix C contains an ISEPP consultation checklist that documents how ISEPP consultation 
requirements have been considered. 
 
As the proposal has the potential to impact on the local road network and local heritage items, 
consultation in accordance with ISEPP was undertaken with Penrith City Council. A letter was sent 
to council on 17 March 2016. The letter provided information on the proposal and requested input 
in terms of any issues or concerns. A summary of the response received from council on 14 April 
2016, and issues raised, is provided in Table 5-3. A copy of the letter sent and the response 
received are provided in Appendix C. 
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Table 5-3: Issues raised through ISEPP consultation 
 

Issue Issues raised 
Road and 
Maritime 
response 

Relevant Section in 
REF (where applicable) 

Bus lane  There is presently no bus lane/route between Jamison Road and the Penrith 
Interchange. It is recommended that the Roads and Maritime and Transport for 
NSW should commence discussion with Council regarding the missing bus route 
and required Infrastructure upgrades.  

Noted The section north of 
Jamison Road is outside 
the scope of this 
proposal. 

Bus lane  The proposal needs to specify the intention of the bus lane whether the bus lane 
is “Bus Lane” (allows use by bike riders, motor bikes and taxis) or “Bus Only 
Lane” (allows buses only). 

Noted Section 3.2 

Frogmore Road / Tukara 
Road / The Northern 
Road intersection 
upgrade 

The proposed signalised ‘seagull’ intersection represents an unconventional 
arrangement, which may lead to increased accident potential and has the 
potential to encourage illegal movements. At the same time, we believe that it 
would be inappropriate to construct a full median closure along The Northern 
Road. 
 
Council’s preference is to provide the full signalisation of the intersection of The 
Northern Road / Tukara Road / Frogmore Rd. This would result in gains on both 
the State and Local road networks.  
 
The reopening of Tukara Road to allow the right-turn into The Northern Road will 
reduce existing pressures on Maxwell Street and The Northern Road, and 
effectively split traffic patterns from the South Penrith catchment.  

Noted Section 2.10 

The Northern Road / 
Jamison Road 
intersection upgrade 

The need for three traffic lanes north to Jamison Road is clearly evident. Currently 
Council has developed a concept design for the Jamison Road intersection as 
part of the Western Sydney Infrastructure Plan (WSIP) under the $200 million 
Local Roads Package. It is recommended that the RMS should include this 
intersection as part of The Northern Road Upgrade. 

Noted Section 3.2 

Shared-use path Cycling facilities should meet the needs of the likely future user groups of the 
facility. The Northern Road is currently used by long distance and club riders. The 
upgrade should consider riders who may choose to commute to/from work in and 
around the airport precinct. In this regard, the cycle facility should be continuous 
and direct, to be attractive to the user. 
 

Noted Section 3.2 
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Issue Issues raised 
Road and 
Maritime 
response 

Relevant Section in 
REF (where applicable) 

It should not be expected that bike riders are required to stop and cross at 
intersections with bicycle crossing lanterns on the same phase as pedestrians. A 
long distance rider will alternatively use the road, rather than ride on a slow, 
disconnected shared-use path. 
It is important that RMS consult with the local cycling clubs regarding the nature 
of the facility and ensure that the design, separation and intersection treatments 
are supported. 
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5.5 Government agency and stakeholder involvement 

Roads and Maritime has consulted on an ongoing basis with key State and local government 
agencies as well as a number of businesses in the proposal area. This consultation was designed to 
ensure issues and concerns were understood, documented and addressed, and that stakeholders 
had an opportunity to discuss any aspect of the proposed upgrade. Consultation has included phone 
calls, emails, letters and face-to-face meetings. Details of the consultation undertaken are provided 
below. 

5.5.1 Government agencies and utility providers 

Roads and Maritime held a number of meetings with government agencies and utility providers 
including Penrith City Council, Endeavour Energy and Transport for New South Wales to discuss the 
proposal and identify the main issues to be addressed in detailed design and construction. In 
addition, agency representatives have been invited to workshops for the proposal during its 
development.  
 
Roads and Maritime would also provide these agencies with copies of this REF for information. 
Should Roads and Maritime determine that the proposal can proceed, consultation with the 
agencies would continue throughout the detailed design and construction phases. 

5.5.2 NSW Health (Nepean Hospital) 

Roads and Maritime met with NSW Health at Nepean Hospital on 24 March 2016 to discuss the 
proposal and identify key issues to be addressed in detailed design and construction of The 
Northern Road. The issues included: 
 

 Access to Nepean Hospital during construction of the upgrade 

 Access to Nepean Hospital following completion  

 Noise and vibration impacts during construction  

 Ambulance and emergency vehicle access to Nepean Hospital during construction 

 Potential pollution issues for surrounding residents and hospital patients. 
 
Roads and Maritime will provide NSW Health with a copy of this REF to review the proposed 
environmental mitigation measures and safeguards. Should Roads and Maritime determine that the 
proposal can proceed, consultation with NSW Health would continue throughout the detailed design 
and construction phases. 

5.5.3 Other businesses and stakeholders 

Roads and Maritime has met with and/or discussed the proposal with the following key businesses 
and stakeholders in developing this REF: 
 

 Pioneer Tavern, South Penrith 

 Dan Murphy’s, South Penrith 

 7-Eleven, South Penrith 

 John Cootes Furniture, South Penrith 

 KFC, South Penrith 

 Flower Power Garden Centre, Orchard Hills 

 Orchard Hills Farm Fresh Produce 

 Penrith Christian School  

 Pet Produce Direct, Orchard Hills 

 Penrith Golf Club.  
 
Key issues that have been raised as a result of consultation with these businesses and stakeholders 
are outlined below in Table 5-4. 
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Table 5-4: Issues raised through stakeholder consultation 

Issue raised Response / where addressed in REF 

Access to the business 
during construction 

 Access to all properties will be maintained during construction. 
Where there are temporary disruptions to access required for 
construction, alternative access arrangements would be 
discussed and agreed with the impacted property. 
Further details can be found in Section 6.1 

Impacts of property 
acquisitions and 
adjustments on the 
business operations 

 Impacts will vary for each business and have been discussed 
with each stakeholder. Further consultation with stakeholders 
would be undertaken during the property adjustment process to 
minimise impacts on business operations.  
Further details can be found in Section 6.12 

Construction impacts on 
business operation 

 Construction would result in some temporary impacts on 
businesses. These are discussed in Section 6.12 

Impacts of changes to 
allowable turn movements 
along The Northern Road 
on business operation 

 The proposed upgrade and access strategy has been developed 
to ensure safe and efficient access to all properties along The 
Northern Road. Right-turn access for side streets and properties 
is not considered a safe traffic movement once the road is 
upgraded. 
Further details of the impacts of these traffic changes can be 
found in Section 6.1 and Section 6.12 

5.6 Ongoing or future consultation  

This REF has been placed on public display and community comments are invited. All comments 
received will be considered before finalising the proposal’s concept design. The community would 
be kept informed of any further changes to the proposal resulting from this and any future 
consultation process.  
 
Information sessions will be held during the REF public display period. Details of these information 
dates and locations will be advertised prior to the events and issued in a Roads and Maritime 
community update.  
 
The following consultation will be ongoing:  
 

 Current proposal information will be provided through the website: 
http://www.rms.nsw.gov.au/projects/sydney-west/the-northern-road/stage-3.html  

 Meetings with Penrith City Council, utility providers and other government agencies 

 Updates to the immediately affected community during the detailed design phase and 
construction phases 

 Consultation with community stakeholders to help manage impacts during construction 

 Follow-up meetings to discuss and agree access arrangements with directly affected landowners 
prior to and during construction 

 Media releases and project advertisements in local media 

 Should the proposal proceed, the construction contractor would develop a Community and 
Stakeholder Involvement Plan to keep residents and road users up to date about construction 
progress. This would include: 

- Notifying residents when work is proposed to start  
- Notifying residents of night work  
- Notifying residents of access issues  

http://www.rms.nsw.gov.au/projects/sydney-west/the-northern-road/stage-3.html
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- Providing contact details and a helpline for further information and to enable potential 
concerns to be addressed during construction  

- A 24-hour project information telephone number 
- Transport Management Centre communication channels; radio crosses and interviews, and 

variable message signs throughout the metropolitan network  
- Live traffic and transport information for the webpage and Transport Management Centre 24-

hour Traffic Information Line (132 701)  
- Complaints management process  
- Newsletters, information brochures and fact sheets  
- Clear signage at construction sites.  
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6 Environmental assessment 

This chapter provides a detailed description of all potential environmental impacts associated with 
the construction and operation of the proposal. All aspects of the environment potentially impacted 
upon by the proposal are considered. This includes consideration of: 
 

 Potential impacts on matters of national environmental significance under the Environment 
Protection and Biodiversity Conservation Act 1999 (the EPBC Act) 

 The factors specified in the guideline, Is an EIS required? (DUAP, 1995/1996) as required under 
clause 228(1) of the Environmental Planning and Assessment Regulation 2000 and the Roads 
and Related Facilities EIS Guideline (DUAP, 1996).  

 
The factors specified in clause 228(2) of the Environmental Planning and Assessment Regulation 
2000 are also considered in Appendix A.  
 
Site-specific safeguards and management measures are provided to mitigate the identified potential 
impacts. 

6.1 Traffic and transport  

The potential impacts of the proposal on traffic and transport are assessed in the Traffic and 
Transport Assessment provided in Appendix D. The potential impacts, and safeguards to mitigate 
them, are summarised in this section.  

6.1.1 Methodology 

The methodology for the traffic and transport assessment included: 
 

 An assessment of the existing traffic and transport conditions in the proposal area including the 
local road network, traffic flows, public transport services, pedestrian and cycle facilities and road 
safety 

 Modelling of existing and forecast traffic scenarios at completion (2021), and 10 years (2031) 
and 20 years (2041) after completion of the proposal to evaluate impacts 

 An assessment of the impacts of the construction and operation of the proposal on existing road, 
pedestrian, cycling and public transport infrastructure 

 The identification of mitigation measures required to minimise these impacts. 
 
Data representing existing traffic volumes within the local road network were derived from traffic 
surveys undertaken between November 2014 and July 2015. 
 
An analysis of existing road safety trends was undertaken using crash statistics over a five year 
period from July 2009 to June 2014, provided by Roads and Maritime. It is noted that these statistics 
are confined to those crashes that conform to the national guidelines for reporting and classifying 
road vehicle crashes. Minor crashes, in which drivers exchange details, and which are not required 
to be recorded, are not included in the crash data.  
 
The operational performance of intersections within the proposal area has been assessed using the 
standard ‘level of service’ (LOS) measure defined by Roads and Maritime within the Guide to Traffic 
Generating Developments (RTA, 2002). These are ranked from LOS ‘A’ representing the best 
performance to LOS ‘F’ representing the worst (see Table 6-1). The LOS measure was applied to 
the current performance of the intersections (2015) as well as the forecast performance of the 
intersections for future years (2021, 2031 and 2041) based on an assessment of performance 
without the proposed upgrade and with the proposal in operation. 
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Table 6-1 Level of service criteria for intersections 

Level of 
service 

Average delay per 
vehicle (sec) 

Traffic signals, roundabouts Give way & stop signs 

A <14 Good operation Good operation 

B 15 to 28 
Good with acceptable delays and 
spare capacity 

Acceptable delays and 
spare capacity 

C 29 to 42 
Satisfactory Satisfactory, but accident 

study required 

D 43 to 56 
Operating near capacity Near capacity and 

accident study required 

E 57 to 70 

At capacity; incidents would cause 
excessive delays at signals 
Roundabouts require other control 
modes 

At capacity, requires 
other control mode 

F >70 
Over capacity; unstable operation Over capacity; unstable 

operation 

Source: Guide to Traffic Generating Developments (RTA, 2002) 

 
The methodology used for modelling included: 
 

 Development of a micro simulation traffic model of existing traffic conditions using the AIMSUN 
modelling platform (version 8.1.0), calibrated and validated according to the principles outlined in 
the Traffic Modelling Guidelines (Roads and Maritime Services, 2013) 

 Development of future year (2021, 2031 and 2041) forecasts for The Northern Road corridor and 
testing of the proposed upgrade in the micro simulation AIMSUN model. 

 
Operational traffic and transport impacts were assessed based on traffic modelling for the following 
assessment scenarios:  
 

 2021, 2031 and 2041 ‘without the proposal’  

 2021, 2031 and 2041 ‘with the proposal’. 
 
The future modelled scenarios are based on the assumption that a number of other proposed road 
network upgrades would be undertaken within and surrounding the proposal area including: 
 

 The M4 Smart Motorway civil work (by 2021) 

 The Werrington Arterial Road upgrade (by 2021) 

 The M12 Motorway (by 2031) 

 The planned western Sydney airport (by 2031) including realignment of The Northern Road 
around the planned airport site. 

6.1.2 Existing environment 

The proposal area is The Northern Road between Glenmore Parkway and Jamison Road. The 
Northern Road is the main north–south collector road in the area, providing the primary arterial route 
from Penrith to the M4 Motorway.  

Existing road network  

M4 Motorway 

The M4 Motorway is a six-lane motorway that connects the Blue Mountains with Sydney. The M4 
Motorway interchanges with The Northern Road within the proposal area, about 280 metres north of 
Homestead Road and 640 metres south of the Tukara Road / Frogmore Road intersection. Through 
the proposal area, the M4 Motorway speed limit is 110 kilometres per hour (km/h).  
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The Northern Road  

The Northern Road is a major arterial road that runs from Narellan to Richmond. Within the proposal 
area, The Northern Road is currently a four-lane divided carriageway between Glenmore Parkway 
and Tukara Road, and undivided between Tukara Road and Smith Street. 
 
The Northern Road is signposted at 70 km/h in the proposal area. About half of the intersections 
along this length of The Northern Road have traffic lights. 
 
In the proposal area, The Northern Road intersects with the following roads: 
 

 Glenmore Parkway: a collector two-lane divided road. It is 12 metres to 35 metres wide and has 
a signposted speed limit of 50 km/h 

 Wentworth Road: a local two-lane undivided road. It is six metres wide and has a signposted 
speed limit of 70 km/h 

 Tukara Road: a collector two-lane undivided road. It is 11 metres wide and has a signposted 
speed limit of 50 km/h 

 Frogmore Road: a local two-lane undivided road. It is six metres wide and has a signposted 
speed limit of 60 km/h 

 Maxwell Street: a collector two-lane undivided road that widens to four lanes on approach to The 
Northern Road. Maxwell Street is 12 metres wide and has a signposted speed limit of 50 km/h 

 Bringelly Road: a collector two-lane undivided road that widens to four lanes on approach to The 
Northern Road. Bringelly Road is 11 metres wide and has a signposted speed limit of 50 km/h 

 Smith Street: a collector four-lane road that is undivided through the study area. Smith Street is 
12 metres wide and has a signposted speed of 50 km/h 

 Jamison Road: a sub-arterial four-lane road that is a divided carriageway to the east of The 
Northern Road and undivided to the west of The Northern Road. Jamison Road is between 13 
metres and 20 metres wide and has a signposted speed limit of 60 km/h. 

 

Existing traffic volumes 

The most recent traffic volumes on the road network within and surrounding the proposal area were 
recorded between November 2014 and July 2015, and are shown in Table 6-2.  
 
Table 6-2 Existing traffic volumes 

Road Between 
Average daily 

traffic 
(vehicles per day) 

AM 
peak 

(8–9am) 

PM peak 
(4.30pm–
5.30pm) 

The Northern 
Road 

Glenmore Parkway and Homestead 
Road 

36,930 2,671 3,216 

M4 Motorway and Maxwell Street 50,991 3,721 4,020 

Maxwell Street and Smith Street 35,681 2,439 2,668 

Jamison Road and Stafford Street 34,316 2,266 2,496 

Glenmore 
Parkway 

Windorra Avenue and The Northern 
Road 

11,640 1,164 521 

Wentworth Road 
Carolyn Chase and The Northern 
Road 

6,395 1,063 213 

Tukara Road 
Kinmont Road and The Northern 
Road 

6,015 401 396 

Frogmore Road 
Simeon Road and The Northern 
Road 

7,515 501 236 
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Road Between 
Average daily 

traffic 
(vehicles per day) 

AM 
peak 

(8–9am) 

PM peak 
(4.30pm–
5.30pm) 

Maxwell Street Aspen Street and The Northern Road 11,295 753 1,010 

Bringelly Road 
Oag Crescent and The Northern 
Road 

18,660 1,244 1,227 

Jamison Road 

Fragar Road and The Northern Road 14,580 972 1,086 

Jean Street and The Northern Road 6,855 457 520 

 
Hourly traffic volumes over the day were also recorded during July 2015 for the following locations: 
 

 The Northern Road between Glenmore Parkway and Homestead Road 

 The Northern Road between M4 Motorway and Maxwell Street 

 The Northern Road between Maxwell Street and Smith Street.  
 
Graphs showing traffic volumes over an average weekday at these locations are shown in Figures 
6-1, 6-2 and 6-3. These traffic flows show a distinct morning peak between 8am and 9am with a 
longer evening peak between 3pm and 6pm.  
 

 
Figure 6-1 24 hour traffic volumes on The Northern Road between Glenmore Parkway and 

Homestead Road 
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Figure 6-2 24 hour traffic volumes on The Northern Road between M4 Motorway and Maxwell 

Street 

 

 
Figure 6-3 24 hour traffic volumes on The Northern Road between Maxwell Street and Smith Street 

Freight transport  

The Northern Road forms a significant north–south freight function in the region. The route is 
approved for 26 metre long B-doubles and 4.6 metre high vehicles between Jamison Road and 
Glenmore Parkway. Jamison Road, to the west of the proposal area, and Aspen Street, are also 
approved routes for 26 metre B-doubles. Figure 6-4 shows the approved B-Double routes through 
the proposal area. 
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Other Higher Mass Limit (HML) vehicles are also permitted to use The Northern Road and M4 
Motorway within the proposal area. 
 

 
Source: NSW Roads and Maritime Services 
 

Figure 6-4 Approved B-Double routes through the proposal area  
 

Key 
Approved 
B-Double Route 

Public transport  
Public transport in the proposal area is provided by bus services. The following bus routes pass 
through the proposal area, along The Northern Road: 
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 Route 794 operates between Penrith and Glenmore Park, mostly along The Northern Road. This 
service operates every 30 minutes in both the morning and evening peak periods and every hour 
during off-peak and weekend periods 

 Route 789 operates between Penrith and Luddenham, along The Northern Road. Only one 
service per hour in each direction is provided in the morning and evening peak periods. 

 
Figure 6-5 shows the existing bus routes and associated bus stops through the proposal area. 
 
Table 6-3 provides a summary of the bus stops within the proposal area along these routes. 
 
Table 6-3 Existing Bus stops within the proposal area 

 

Transit stop Location 

2750538 The Northern Road after Maxwell Street (northbound) 

2747407 The Northern Road before Bringelly Road (southbound) 

274864 The Northern Road after Bringelly Road (southbound) 

274820 The Northern Road near Aspen Street (northbound) 

274813 The Northern Road near Castle Road (southbound) 

2750185 The Northern Road near Flavel Street (northbound) 

274814 The Northern Road near Frogmore Road (southbound) 

 
Kingswood and Penrith train stations are about one and two kilometres north of the proposal area, 
respectively. 

Active transport (walking and cycling) 

There is limited pedestrian infrastructure along The Northern Road, including within the proposal 
area. There are no formal footpaths between Maxwell Street and Glenmore Parkway (with the 
exception of the footpaths behind the safety barriers on either side of the M4 Motorway bridge). 
Footpaths are provided between Maxwell Street and Jamison Road. 
 
On-road cycle facilities are provided within the shoulder of The Northern Road between Glenmore 
Parkway and the M4 Motorway, as shown in Figure 6-6. The Northern Road is designated as a 
‘bicycle friendly road’ between Tukara Road and Jamison Road; however, no formal lanes or 
infrastructure are provided. No cycle facilities are provided along The Northern Road between the 
M4 Motorway and Tukara Road. 
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Figure 6-5   |  Bus routes in the proposal area
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Figure 6-6   |  Cycling routes in the proposal area
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Existing road network performance 

The performance of The Northern Road is largely dependent on the performance of intersections 
which form the critical capacity constraint points in the network. The operational performance of 
intersections within the proposal area has been assessed using Roads and Maritime’s LOS 
standard measure. 
 
Existing intersection LOS for key intersections within the proposal area, derived from the base 
microsimulation traffic model for The Northern Road, is shown in Table 6-4. 
 
Table 6-4 Existing intersection performance 

Intersection 

AM peak PM peak 

Average 
delay (sec) 

Level of 
service 

Average 
delay (sec) 

Level of 
service 

The Northern Road / Glenmore 
Parkway / Wentworth Road 

169 F 118 F 

The Northern Road / M4 Motorway* 52 D 30 C 

The Northern Road / Maxwell Street 
/ Bringelly Road 

43 D 70 F 

The Northern Road / Smith Street 20 B 28 B 

The Northern Road / Frogmore 
Road / Tukara Road 

35 C 23 B 

The Northern Road / Jamison Road 21 B 35 C 

*Level of service is reported as a combination of northern and southern interchange intersection 

 
The assessment shows that the following intersections currently operate at capacity during peak 
periods with a LOS of between D and F: 
 

 The Northern Road, Glenmore Parkway and Wentworth Road roundabout 

 The Northern Road and the M4 Motorway interchange  

 The Northern Road, Maxwell Street and Bringelly Road. 
 

All other intersections within the proposal area currently operate satisfactorily during peak periods. 

Existing road safety trends 

A total of 155 crashes were recorded on The Northern Road between Jamison Road and Glenmore 
Parkway over a five year period from 2009 to 2014.  
 
Figure 6-7 shows a plot of reported crashes by crash type along The Northern Road between 
Glenmore Parkway and Jamison Road for the period between 2010 and 2014. Analysis of the 
distribution and type of crashes within the proposal area indicates clustering of crashes at the 
following locations: 
 

 M4 Motorway interchange – Rear-end crashes are concentrated around the northern and 
southern approaches to this interchange. This is indicative of cars travelling at high speeds into 
queued traffic waiting at traffic lights 

 Frogmore Road and Tukara Road – Rear-end crashes are concentrated around this intersection. 
This is indicative of cars travelling at high speeds into slowed traffic entering or exiting the 
‘seagull’ intersection 

 Castle Road – Rear-end crashes are concentrated around this location. This is indicative of cars 
travelling at high speeds into slowed or stopped traffic waiting to make a right-turn into Castle 
Road. 
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Figure 6-7 Reported crash types within the proposal area (2010 and 2014)
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Most crashes occur during the day, with more crashes occurring early in the morning and later in the 
afternoon. Rear-end collisions were the most prevalent, with 75 reported rear-end crashes during 
the assessment period, accounting for 48 per cent of all crashes reported during that period.  
 
There was one reported crash involving a pedestrian.  
 
There were no fatal crashes within the proposal area during this period; however, 67 crashes 
involved an injury. 
 
Based on average daily traffic numbers within the proposal area, the crash rate per 100 million 
vehicle kilometres travelled (VKT) was calculated at 58.1, and the crash rate per kilometre per year 
was calculated at 8.4 for all crashes, or 3.6 for the casualty crash rate per kilometre per year which 
is slightly lower than the average performance of similar roads in NSW. 

6.1.3 Potential impacts 

Construction 

Construction of the proposal would take place in stages and is proposed to be completed over a 
three year period between 2017 and 2019. Further detail on construction activities and staging is 
provided in Section 3. 

Construction compounds and ancillary facilities  

A number of construction compounds and ancillary facility sites would be established to facilitate the 
construction process. The location and use of these sites is detailed in Section 3. Access and 
egress to these sites would be via the existing road network within the proposal area.  
 
Ancillary sites would generally incorporate acceleration and deceleration lanes for safe egress and 
entry. However, some site access and egress points would need to be controlled by a traffic 
controller in cases where construction vehicles cannot enter and exit via left-turn movements, or to 
facilitate manoeuvring by larger vehicles. 

Construction traffic 

The majority of traffic generated within the proposal area during construction would be from: 
 

 The delivery of construction material 

 The removal of surplus material 

 The movement of construction plant 

 The movement of construction personnel (in light vehicles). 
 
About 220 additional light vehicles per day are expected on the local road network during 
construction. Assuming that 80 per cent of these light vehicles would arrive in the same hour, the 
likely peak hour volume on the busiest days would be about 176 vehicles per hour with almost all of 
these vehicles arriving at the work site in the morning and leaving in the afternoon.  
 
The majority of this traffic would likely travel along The Northern Road from the M4 Motorway, with a 
small proportion travelling from The Northern Road north and south of the proposal area. The 
average traffic generation for any one work site would be about one-third of the peak volume at 59 
two-way vehicle trips per day. 
 
The number of truck movements to any one work site is likely to be about 100 trucks per day. This 
would equate to between 12 and 13 truck movements per hour in the peak hours. This number of 
trucks is unlikely to have a significant traffic impact on the local road network given the large amount 
of heavy vehicles currently using The Northern Road on an average day. Typically the type of trucks 
that construction would generate would be truck-and-dog vehicles, heavy rigid vehicles and concrete 
trucks.  
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Construction hours 

The majority of the work would take place during recommended standard construction hours in 
accordance with the NSW Interim Construction Noise Guidelines 2009, which are: 
 

 Monday to Friday 7am to 6pm, excluding public holidays 

 Saturday 8am to 1pm, excluding public holidays. 
 
Potential work activities outside these standard construction hours would include:  
 

 Pavement construction, including asphalting 

 Intersection tie-ins with side roads 

 Lifting and erection of bridge elements  

 Line marking  

 Installation of traffic control measures 

 Clearing of vegetation close to the road 

 Installation of road furniture 

 Establishment of work areas 

 Traffic switches 

 Any emergency work. 
 
Undertaking these activities outside standard hours would ensure the least possible disruption to 
road users, including impacts on local businesses and landowners in the proposal area.  
 
The existing traffic capacity of the road network within the proposal area would be maintained during 
peak periods wherever possible. Outside of peak periods, construction would need to be undertaken 
with localised lane closures and traffic disruptions. 

Impacts on road network 

The primary impact on the existing road network within the proposal area during construction would 
be a reduction in speed required through areas where construction is taking place, as well as traffic 
contra-flow arrangements and potential local road closures. In summary, construction activity is 
likely to impact traffic operation in the following instances: 
 

 Disruptions to traffic on the M4 Motorway – Reduced speeds would be in place on the M4 
Motorway during the construction of temporary pavement in the median and during bridge 
construction/demolition, which would take place over live traffic. Detours may also be in place 
when works over live traffic are unsafe or when work is undertaken on ramps. In these cases, 
traffic may be required to detour using part of the surrounding road network, over The Northern 
Road or switched onto the opposite side of the M4 Motorway. These arrangements would be 
temporary and planned outside of peak periods to minimise impacts to traffic flow 

 Reduced speed limits at traffic crossovers – Traffic crossovers would be established at the 
northern and southern ends of the existing bridge over the M4 Motorway to permit contra-flow 
operation during bridge construction. Traffic would be required to travel on the opposite side of 
the motorway at reduced speed during these periods. Crossover operation would generally be 
limited to outside of peak periods 

 A temporary roundabout would be constructed at the intersection of The Northern Road and 
Glenmore Parkway and would be in operation for the duration of the construction of the 
proposed signalised intersection at this location. This temporary roundabout would have a 
smaller diameter than the existing roundabout and would reduce speeds through the intersection 
while in operation. Additionally half-road or full road closures and temporary traffic control would 
be required along Glenmore Parkway and The Northern Road for a short duration during 
construction of this temporary roundabout 

 Temporary closures of local roads, particularly south of the M4 Motorway, may be required 
during some construction works, however alternate routes would be provided to ensure access 
to properties is maintained at all times 
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 Temporary traffic calming – Most construction activities would likely occur adjacent to live traffic 
and a significant proportion of the construction period would require vehicles to travel on 
temporary pavement or temporary ramps. During these periods, traffic would be required to 
travel at reduced speed and may also be subject to traffic control to allow for the movement of 
construction vehicles around or between construction sites. 

 
Staging of construction works would take into account construction traffic impacts and would aim to 
ensure the existing road network capacity is maintained, in particular during construction of the M4 
Motorway interchange. 

Impacts on property access 

Existing access to some properties may be temporarily impacted during construction, particularly in 
areas where construction occurs in the existing The Northern Road corridor. However, measures 
would be implemented to ensure appropriate access is maintained to properties at all times during 
the construction period including consultation with property owners regarding any proposed changes 
to access. The development and implementation of traffic management plans approved by Roads 
and Maritime would ensure continuity of access for properties affected by construction work. 
Additionally temporary sign posting of local roads and businesses may be required during 
construction, as agreed in consultation with impacted property owners. 

Impacts on Nepean Hospital access 

Access to Nepean Hospital would be maintained at all times during construction. The hospital is 
about 600 metres north of the proposal. Consultation has been undertaken with NSW Health 
(Nepean Hospital) and would continue during construction to ensure access is adequate for the 
hospital, including ambulance and emergency vehicle access.   

Impacts on parking 

Construction activities are likely to temporarily affect up to ten parking spaces on either side of The 
Northern Road between Jamison Road and Stafford Street. These spaces are proposed to be 
removed as part of this proposal.   

Impacts on bus services 

Bus route 794 primarily operates through the proposal area during peak traffic periods, with route 
789 only operating during weekdays. During construction, impacts are likely to occur as a result of 
reduced travel speeds. The following impacts on buses and bus passengers are likely: 
 

 Reductions in speed when travelling through active construction sites 

 Temporary relocation of bus stops away from construction areas, which may require passengers 
to walk further distances to reach their stops. All seven existing bus stops within the proposal 
area along The Northern Road would need to be temporarily relocated at various stages during 
construction, with up to three bus stops affected at any one time. . 

 
Alternative access to relocated bus stops may involve the construction of temporary footpaths 
adjacent to construction sites. Consultation would be undertaken with bus operators and the 
community to ensure adequate notification is provided prior to the temporary relocation of a bus 
stop, including details of any proposed temporary alternative access arrangements. 

Impacts on pedestrian and bicycle access 

Pedestrian and bicycle infrastructure would be impacted during construction, which would require 
diversions and the use of alternative existing and temporary paths to ensure that safe pedestrian 
and cycling access is maintained at all times. Temporary paths are likely to be in place for the full 
duration of the construction period.  
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Operation 

Future road network performance – without the proposal 

If the proposal were not built, there would be insufficient capacity along The Northern Road to 
accommodate forecast traffic flows under all future year scenarios which would result in increased 
queue lengths and travel times. 
 
Analysis of the performance of intersections without the proposal shows that: 
 

 The majority of intersections would be operating at or over capacity by 2021 and almost all 
intersections would be operating over capacity by 2031, with the exception of The Northern 
Road and Jamison Road intersection which would be operating over capacity by 2041 

 The Northern Road and M4 Motorway interchange would generate delays that would extend 
along The Northern Road and M4 Motorway resulting in restricted traffic flows on the main 
carriageways.  

 
Analysis of modelled peak queue lengths without the proposal shows that: 
 

 By 2031, the forecast queue lengths are likely to extend beyond adjacent intersections for the 
M4 Motorway interchange and the intersection of The Northern Road, Bringelly Road and 
Maxwell Street, with queues likely to extend beyond the M4 Motorway off-ramps and onto the 
main line of the M4 Motorway. Queues on the northern and western approaches of the 
intersection of The Northern Road and Glenmore Parkway are also likely. Queues on the 
southern approach to the intersection of The Northern Road, Frogmore Road and Tukara Road 
are likely due to delays for vehicles turning right from The Northern Road into Castle Road 

 By 2041, queue lengths are likely to extend along the length of The Northern Road between 
Glenmore Parkway and Jamison Road. Modelled queues will likely block traffic flows and reduce 
speeds to unacceptable levels. 

 
Analysis of the modelled travel times without the proposal shows that: 
 

 Travel times for traffic travelling northbound and southbound along The Northern Road between 
Glenmore Parkway and Jamison Road are likely to increase substantially, particularly in the 
southbound direction, when delays from the M4 Motorway interchange would result in extensive 
queuing along The Northern Road 

 Northbound travel times would peak around the 2031 forecast year. However, this is due to the 
large volumes of traffic that would be held back at the intersection of The Northern Road and 
Glenmore Parkway and at the M4 Motorway interchange. This limits the amount of traffic that 
can travel north of the M4 Motorway interchange, and would result in reduced travel times.  

Future road network performance – with the proposal 

Analysis of the intersection performance along The Northern Road with the proposal shows that all 
of the intersections within the proposal area would operate satisfactorily for all future year scenarios 
(refer to Table 6-5).  
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Table 6-5 Intersection performance with the proposal  

Intersection 

2015* 2021 2031 2041 

Av. 
delay 

LOS 
Av. 

delay 
LOS 

Av. 
delay 

LOS 
Av. 

delay 
LOS 

Morning peak 

The Northern Road / Glenmore Parkway / 
Wentworth Road 

169 F 44 D 45 D 48 D 

The Northern Road / M4 Motorway 57 E 34 C 38 C 40 C 

The Northern Road / Frogmore Road / 
Tukara Road 

35 C 18 B 19 B 21 B 

The Northern Road / Maxwell Street / 
Bringelly Road 

43 D 38 C 38 C 46 D 

The Northern Road / Smith Street 20 B 26 B 26 B 29 B 

The Northern Road / Jamison Road 21 B 36 C 41 C 48 D 

Evening peak 

The Northern Road / Glenmore Parkway / 
Wentworth Road 

118 F 35 C 44 D 56 D 

The Northern Road / M4 Motorway 33 C 37 C 41 C 44 D 

The Northern Road / Frogmore Road / 
Tukara Road 

23 B 15 B 18 B 24 B 

The Northern Road / Maxwell Street / 
Bringelly Road 

70 F 38 C 40 C 40 C 

The Northern Road / Smith Street 28 B 26 B 27 B 22 B 

The Northern Road / Jamison Road 35 C 35 C 38 C 46 D 

* Without the proposal 

 
Analysis of the modelled queue lengths within the proposal area show that for the majority of 
intersections along the proposal, queue lengths would be shorter than without the proposal. The 
main exception would be at the intersection of The Northern Road with Frogmore Road and Tukara 
Road. At this intersection, northbound traffic would be interrupted by the proposed pedestrian 
crossing over The Northern Road. As this crossing does not currently exist, queue lengths for this 
approach are likely to increase as a result of the proposal.  
 
Similarly, due to the removal of the existing right-turn into Castle Road from The Northern Road, this 
right-turn would no longer be likely to cause queues that may extend past Tukara Road. 
 
Analysis of queue lengths at the M4 Motorway off-ramp shows that the proposal has sufficient 
storage to ensure that traffic would not queue back onto the M4 Motorway during peak periods. 
 
Table 6-6 summarises the modelled peak queue lengths for the morning and evening peak at key 
intersections along The Northern Road with the proposal. 
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Table 6-6 Intersection queue lengths with the proposal  

Intersection 
Morning peak queue (m) Evening peak queue (m) 

North East South West North East South West 

2021         

The Northern Road / Glenmore Parkway / 
Wentworth Road 

80 20 138 20 73 17 99 21 

The Northern Road / M4 Motorway 60 38* 81 40* 61 76* 93 43* 

The Northern Road / Frogmore Road / 
Tukara Road 

60 5 91 13 117 18 38 11 

The Northern Road / Maxwell Street / 
Bringelly Road 

141 56 90 36 110 29 90 51 

The Northern Road / Smith Street 78 30 50 50 67 38 99 60 

The Northern Road / Jamison Road 32 22 82 55 47 48 103 45 

2031         

The Northern Road / Glenmore Parkway / 
Wentworth Road 

108 38 235 76 173 21 204 11 

The Northern Road / M4 Motorway 105 42* 140 53* 100 77* 117 68* 

The Northern Road / Frogmore Road / 
Tukara Road 

120 30 140 5 185 17 37 50 

The Northern Road / Maxwell Street / 
Bringelly Road 

150 62 147 62 135 27 110 60 

The Northern Road / Smith Street 78 39 75 53 90 39 114 62 

The Northern Road / Jamison Road 36 25 117 65 78 49 112 74 

2041         

The Northern Road / Glenmore Parkway / 
Wentworth Road 

152 33 270 86 177 28 288 30 

The Northern Road / M4 Motorway 118 71* 134 75* 130 88* 94 53* 

The Northern Road / Frogmore Road / 
Tukara Road 

180 55 155 10 340 25 35 55 

The Northern Road / Maxwell Street / 
Bringelly Road 

151 36 290 68 190 27 195 82 

The Northern Road / Smith Street 74 25 100 108 151 41 158 62 

The Northern Road / Jamison Road 79 55 165 179 80 75 125 123 

*Maximum of right- and left-turn lanes reported as approach queue length 

 
Travel times along The Northern Road between Glenmore Parkway and Jamison Road within the 
proposal area are shown in Table 6-7. Analysis of the modelled travel times shows that the proposal 
would result in morning peak travel times that are comparable to existing, and evening peak travel 
times that are lower than existing. The majority of reductions in travel time through the corridor 
would be due to improved operating conditions at the M4 Motorway interchange and the intersection 
of The Northern Road and Glenmore Parkway. 
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Table 6-7 Travel time (Glenmore Parkway to Jamison Road) with the proposal 

 2015* 2021 2031 2041 

Morning peak (minutes:seconds) 

Northbound 5:24 4:48 4:58 5:13 

Southbound 5:38 5:17 5:18 5:35 

Evening peak (minutes:seconds) 

Northbound 5:24 4:48 4:58 5:13 

Southbound 5:38 5:17 5:18 5:35 

* Without the proposal 

Impacts on road safety 

The proposal would improve road safety by: 
 

 Improving the safety of grades, lane widths and design speeds in accordance with current design 
standards 

 Extension of the existing central median to provide carriageway separation along the full length 
of The Northern Road between Glenmore Parkway and Jamison Road 

 Improved safety for vehicles travelling along the M4 Motorway due to increased capacity of off-
ramps and reduced likelihood for queues to extend to the main carriageway of the M4 Motorway 

 Inclusion of dedicated bus lanes which would reduce conflicts between stopped buses and cars 
travelling along The Northern Road in the kerbside lane, as well as reduced conflicts for traffic 
entering and exiting properties along The Northern Road 

 Removing or altering existing uncontrolled right-turn movements, replacing them with traffic light 
controlled intersections. This would reduce the incidence of right-turning vehicles conflicting with 
through traffic and increase the safety of these movements 

 Upgrading the existing roundabout at the intersection of The Northern Road and Glenmore 
Parkway to a set of traffic lights. This would reduce delays for traffic during peak periods and 
decrease the likelihood of vehicles accepting smaller unsafe gaps in traffic on the circulating 
carriageway of the roundabout 

 Upgrading the existing seagull intersection at The Northern Road / Frogmore Road / Tukara 
Road to include traffic lights, including improved delineation and islands at the intersection and 
longer merge lengths for vehicles turning right from Frogmore Road heading northbound on The 
Northern Road, all of which would improve the safety of movements through the intersection and 
reduce the likelihood of unsafe gap acceptance and unsafe merging  

 Providing formal pedestrian crossings where they currently do not exist at Jamison Road, 
Maxwell Street, Tukara Road and Glenmore Parkway. This would improve pedestrian and cyclist 
safety and reduce the likelihood of pedestrians and cyclists crossing elsewhere along The 
Northern Road 

 Providing a shared pedestrian and cycle path along the length of The Northern Road within the 
proposal area, decreasing the likelihood of cyclists travelling in general traffic lanes 

 Providing crash barriers along parts of the proposed upgrade, particularly in sections of narrowed 
median and the proposed M4 Motorway interchange bridge. 

Impacts on freight transport 

The proposal would improve reliability and travel times for freight traffic currently travelling on The 
Northern Road by providing additional traffic capacity. The proposal would also reduce travel time 
and improve reliability for freight travelling on the M4 Motorway by providing additional capacity at 
The Northern Road interchange and minimising queues onto the main carriageway.  



 

The Northern Road Upgrade, Glenmore Parkway to Jamison Road 
Review of Environmental Factors 

180 

 
Increased lane widths, reduced longitudinal grades and higher design speed along The Northern 
Road would also improve operating conditions for freight vehicles, making the road better suited to 
semi-trailer and B-Double vehicles. The proposal would not change any existing B-Double or Higher 
Mass Limit (HML) vehicle routes, but the enlargement of intersections along The Northern Road 
would improve safety and manoeuvrability for freight vehicles. 

Impacts on local roads and access 

During operation, the proposal would have a number of impacts on local roads and access to 
properties along The Northern Road. These impacts are provided in Table 6-8. 
 
Between Maxwell Street and Smith Street, on both sides of The Northern Road, driveway access to 
private properties would change as a result of the proposed road widening. In the existing situation, 
residents along this section of The Northern Road commonly utilise the verge area in front of their 
properties for off-street parking. With the proposal, the widened road would occupy the existing 
verge area, requiring residents to enter their properties from the proposed kerbside bus lane, and to 
park and manoeuvre entirely within their properties. Final layouts and arrangements for private 
property access in this area would be determined during the proposal’s detailed design stage. 
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Table 6-8: Impacts on local roads and access 

Location 
Description of 

change 
Impact Proposed alternative routes 

Fairwater 
Court 

Residents of 
Fairwater Court 
would no longer 
be able to use 
the existing U-
turn facility, or 
the roundabout 
at the 
intersection of 
The Northern 
Road and 
Glenmore 
Parkway to 
make a U-turn, 
once the 
proposal is 
constructed.  

The alternative 
proposed U-turn facility 
on Glenmore Parkway 
would be about 70 
metres east of the 
existing U-turn facility 
near Fairwater Court. 
Therefore, there would 
be a very minor increase 
in journey distance and 
travel time, for these 
residents. 

 



 

The Northern Road Upgrade, Glenmore Parkway to Jamison Road 
Review of Environmental Factors 

182 

Location 
Description of 

change 
Impact Proposed alternative routes 

Penrith 
Golf and 
Recreation 
Club 

The right-turn 
out of the 
Penrith Golf 
and Recreation 
Club would no 
longer be 
permitted 
during 
operation of the 
proposal, with 
access 
proposed via a 
new service 
road on 
Glenmore 
Parkway. 

This change in access 
would result in a 
maximum detour of 
about 0.3 kilometres 
(less than one minute) 
for southbound traffic on 
The Northern Road to 
enter, and 0.6 km (about 
one minute additional 
travel time) for vehicles 
exiting the Penrith Golf 
and Recreation Club. 
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Location 
Description of 

change 
Impact Proposed alternative routes 

Garswood 
Road 

The 
intersection of 
Glenmore 
Parkway and 
The Northern 
Road would 
become signal 
controlled, 
removing the 
existing U-turn 
manoeuvre 
used to access 
Garswood 
Road when 
travelling along 
The Northern 
Road from the 
north.  

Traffic approaching 
Garswood Road from 
the north would need to 
turn right into Glenmore 
Parkway to use the 
proposed roundabout, 
which would result in a 
maximum detour of 
about 1 kilometre (about 
one minute additional 
journey time). 
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Location 
Description of 

change 
Impact Proposed alternative routes 

Homestead 
Road 

Access to 
Homestead 
Road from The 
Northern Road 
would change 
to left-in and 
left-out only.  

 Traffic that currently 
turns right into 
Homestead Road 
from The Northern 
Road would be 
required to turn right 
into Wentworth Road 
and travel north via 
Cross Road, which 
would be extended 
from Homestead 
Road as part of the 
proposal resulting in 
a maximum detour of 
about 1.1 kilometres 
(about two minutes) 

 Traffic that currently 
turns right out of 
Homestead Road 
would be required to 
travel south on 
Cross Road to 
Wentworth Road, 
turn right onto 
Wentworth Road and 
turn right onto The 
Northern Road,  
resulting in a 
maximum detour of 
about 2.5 kilometres 
(about 3.2 minutes 
extra journey time). 
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Location 
Description of 

change 
Impact Proposed alternative routes 

Frogmore 
Road to 
Castle 
Road 

Access to 
properties 
along the 
eastern side of 
The Northern 
Road between 
Frogmore Road 
and Castle 
Road would 
change to left-
in and left-out 
only.  

 Traffic that currently 
turns right into these 
properties from the 
south would be 
required to continue 
north to Maxwell 
Street and make a 
U-turn at the Aspen 
Street roundabout, 
resulting in a 
maximum detour of 
about 1.3 kilometres 
(about 2 minutes 
extra journey time) 

 Traffic that currently 
turns right out of 
these properties 
would be required to 
turn left into The 
Northern Road, left 
into Frogmore Road 
and make a U-turn at 
the proposed 
roundabout on 
Frogmore Road, 
resulting in a 
maximum detour of 
about 1.2 kilometres 
(3 minutes extra 
journey time).  
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Location 
Description of 

change 
Impact Proposed alternative routes 

Castle 
Road 

Access to 
Castle Road 
would change 
to left-in and 
left-out only.  

 Traffic that currently 
turns right into 
Castle Road from 
The Northern Road 
would be required to 
turn left into Maxwell 
Street and make a 
U-turn, or turn right 
into Frogmore Road 
and travel north via 
Kingswood Road, 
resulting in a 
maximum detour of 
0.7 kilometres (less 
than one minute 
extra journey time) 

 Traffic that currently 
turns right out of 
Castle Road would 
be required to travel 
to Frogmore Road 
and make a U-turn at 
the proposed 
roundabout on 
Frogmore Road, 
resulting in a 
maximum detour of 
about 1.5 km (about 
3 minutes extra 
journey time). 
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Location 
Description of 

change 
Impact Proposed alternative routes 

Bringelly 
Road to 
Smith 
Street 

Access to 
properties on 
the eastern 
side of The 
Northern Road 
between 
Bringelly Road 
and Smith 
Street would 
change to left-
in and left-out 
only.  

 Traffic that currently 
turns right into these 
properties would be 
required to travel to 
Smith Street to make 
a U-turn at Fragar 
Road, resulting in a 
maximum detour of 
about 1.9 kilometres 
(about 3 minutes 
extra journey time) 

 Traffic that currently 
turns right out of 
these properties 
would be required to 
turn left and use 
Maxwell Street to 
make a U-turn at the 
Aspen Street 
roundabout, resulting 
in maximum detour 
of about 1.4 
kilometres (about 2.5 
minutes extra 
journey time). 
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Location 
Description of 

change 
Impact Proposed alternative routes 

Maxwell 
Street to 
Smith 
Street 

Access to 
properties on 
the western 
side of The 
Northern Road 
between 
Maxwell Street 
and Smith 
Street would 
change to left-
in and left-out 
only.  

 Traffic that currently 
turns right into these 
properties would be 
required to turn right 
into Maxwell Street 
and use the 
proposed 
roundabout at Aspen 
Street to make a U-
turn, resulting in a 
maximum detour of 
1.4 kilometres (about 
2.5 minutes extra 
journey time)  

 Traffic that currently 
turns right out of 
these properties 
would be required to 
travel to Smith Street 
to make a U-turn at 
Fragar Road, 
resulting in a 
maximum detour of 
about 1.9 kilometres 
(about 3 minutes 
extra journey time).  
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Impacts on Nepean Hospital access 

The proposal would improve access for emergency vehicles accessing Nepean Hospital compared 
to future year scenarios without the proposal.  
 
Analysis of travel speeds and intersection performance on The Northern Road without the proposal 
shows that during peak periods emergency vehicles would be required to travel through very 
congested intersections and experience substantial delays along The Northern Road when 
approaching Nepean Hospital from the south. 
 
The proposal would substantially reduce these delays and improve access to Nepean Hospital from 
the south. During peak periods, the proposed bus lane would likely be clear for emergency vehicles 
to travel uninterrupted along The Northern Road between Glenmore Parkway and Jamison Road. 

Impacts on parking 

The proposal would result in the following impacts on parking during operation: 
 

 Removal of parking on both sides of The Northern Road between Stafford Street and Jamison 
Road. This would result in the loss of about 30 parking spaces. This parking is currently utilised 
however adjacent fronting properties are residential and appear to have sufficient vehicular 
storage in their front yards. The proposed upgrade would provide three general traffic lanes in 
each direction to the southern side of Jamison Road, and the removal of parking to the north of 
the intersection would allow the kerbside (parking) lanes to be effectively utilised and reduce 
queueing 

 Removal of parking on both sides of Jamison Road for about 200 metres west of The Northern 
Road would result in the loss of up to 15 existing parking spaces. This parking is currently 
underutilised and is not associated with nearby commercial land use 

 Removal of parking on either side of Jamison Road up to Jean Street to the east of The Northern 
Road would result in the loss of up to 15 existing parking spaces. This parking is currently 
underutilised and is not associated with nearby commercial land use 

 Removal of parking on the northern side of Maxwell Street for about 170 metres west of Hilliger 
Road would result in the loss of up to 17 existing parking spaces. This parking is currently 
underutilised and is not linked to commercial land use 

 Removal of parking on either side of Aspen Street for about 160 metres south of Maxwell Street 
would result in the loss of up to 32 existing parking spaces. This parking is generally used for 
overnight parking and not by patrons of businesses along Aspen Street  

 Removal of some informal parking in the road verge between Smith Street and Bringelly Road 
currently used by property owners. 

 
With the exception of the loss of informal parking spaces between Smith Street and Bringelly Road, 
at all other locations identified above, alternative parking opportunities would be available within 
200 metres in surrounding streets.  
 
Opportunities to provide augmented vehicle storage space for properties impacted by the loss of 
informal parking along The Northern Road between Smith Street and Bringelly Road would be 
identified and considered during detailed design in consultation with affected property owners.  
 
As none of the parking provisions at these locations are not linked to any commercial land use, 
impacts on parking is considered to be minimal. 
 
Figures 6-8 and 6-9 show the impact of parking at these locations and alternative parking locations 
within the proposal area. 
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Figure 6-8 Proposed removal of parking on Jamison Road  
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Figure 6-9 Proposed removal of parking on Maxwell Street and Aspen Street 
 

Impacts on public transport 

The proposal includes the provision of a 24 hour kerbside bus lane in each direction between 
Glenmore Parkway and Jamison Road. The bus lanes would allow buses to travel north and south 
along The Northern Road without being affected by general traffic congestion and delays. 
 
The bus lanes would support the operation of a high-frequency, ‘rapid tier’ bus service between 
Liverpool and Penrith via the western Sydney airport, providing the operating conditions required to 
deliver improved travel speed and reliability.  
 
The proposal would also require the reinstatement or removal of some existing bus stops, as well as 
the provision of new bus stops along The Northern Road within the proposal area. This will improve 
access to public transport by expanding the catchment of existing bus services and locating the 
stops closer to businesses and other key destinations within the proposal area. The proposed bus 
stop relocations are shown Figure 6-10. 
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Impacts on active transport (walking and cycling) 

The proposal would result in a number of significant improvements to pedestrian and bicycle 
facilities along The Northern Road within the proposal area. These improvements would include: 
 

 A new three metre wide shared path along the western side of The Northern Road between 
Glenmore Parkway and Jamison Road  

 An upgraded 1.5 metre wide footpath on the eastern side of The Northern Road between 
Bringelly Road and Jamison Road 

 A new three metre wide shared path on the eastern side of The Northern Road between 
Bringelly Road and Wentworth Road  

 New pedestrian crossings at the intersection of The Northern Road and Glenmore Parkway 
(currently a roundabout) 

 A new signalised pedestrian crossing across The Northern Road at Frogmore Road 

 A new signalised pedestrian crossing on the southern approach of the intersection of The 
Northern Road, Maxwell Street and Bringelly Road 

 A new signalised pedestrian crossing on the southern approach of the intersection of The 
Northern Road and Jamison Road 

 Kerbside bus lanes which would allow on-road cycling and would result in reduced conflicts with 
the general traffic stream. 

Overall, the proposal would improve the accessibility and safety for pedestrians and cyclists along 
The Northern Road. 

Summary of impacts 

Positive impacts 

Overall, the proposed upgrade of The Northern Road between Glenmore Parkway and Jamison 
Road would improve access and travel times through the corridor and ensure the interchange with 
the M4 Motorway would operate within a reasonable LOS during future years of operation (2021, 
2031 and 2041). The following positive impacts are expected during operation of the proposal: 
 

 Reduced delays and higher travel speeds for vehicles travelling along The Northern Road  

 Reduced impacts on the operation of the M4 Motorway from vehicles queued from The Northern 
Road onto the M4 Motorway  

 Improved safety during operation for vehicles using current priority-controlled intersections  

 Reduced road crashes along the corridor  

 Improved public transport with designated kerbside bus lanes and additional bus stops 

 Improved pedestrian and cyclist safety due to the provision of formal crossings and shared 
paths. 

Negative impacts 

The following negative impacts are expected: 
 

 Reduced speeds and increased delays for vehicles travelling along The Northern Road and the 
M4 Motorway at the interchange during construction 

 Impacts on access to properties along The Northern Road during construction 

 Changes to access arrangements for properties that currently rely on right-turns into and out of 
Castle Road, Garswood Road and Homestead Road to and from The Northern Road during both 
construction and operation 

 Interruptions to bus operations, including temporary relocation of bus stops, during construction. 

6.1.4 Safeguards and management measures 

Safeguards and management measures for traffic and transport are presented in Table 6-9. 
 
Table 6-9 Safeguards and management measures – traffic and transport 
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 Impact Environmental safeguards Responsibility Timing 
Standard / 
additional 
safeguards 

Traffic 
and 
transport 

A Traffic Management Plan (TMP) 
will be prepared and implemented 
as part of the CEMP. The TMP will 
be prepared in accordance with the 
Roads and Maritime Traffic Control 
at Work Sites Manual (RTA, 2010) 
and QA Specification G10 Control of 
Traffic (Roads and Maritime, 2008). 
The TMP will include: 

 confirmation of haulage routes 

 measures to maintain access to 
local roads and properties 

 site specific traffic control 
measures (including signage) to 
manage and regulate traffic 
movement 

 measures to maintain pedestrian 
and cyclist access 

 requirements and methods to 
consult and inform the local 
community of impacts on the 
local road network 

 access to construction sites 
including entry and exit locations 
and measures to prevent 
construction vehicles queuing on 
public roads. 

 a response plan for any 
construction traffic incident 

 consideration of other 
developments that may be under 
construction to minimise traffic 
conflict and  congestion that may 
occur due to the cumulative 
increase in construction vehicle 
traffic 

 monitoring, review and 
amendment mechanisms. 

Contractor  Detailed 
design / Pre-
construction 

Core standard 
safeguard TT1 
 
Section 4.8 of 
QA G36 
Environment 
Protection 

Traffic 
and 
Transport 

Consultation will be undertaken with 
property owners between Maxwell 
Street / Bringelly Road and Smith 
Street to review front yard storage 
and vehicle manoeuvrability.  

Contractor Detailed 
Design 

Additional 
safeguard 

Traffic 
and 
transport 

Requirements for any changes to 
local traffic and access 
arrangements will be confirmed 
during detailed design in 
consultation with the local road 
authority and any affected 

Contractor  Detailed 
design / Pre-
construction 

Additional 
safeguard  
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 Impact Environmental safeguards Responsibility Timing 
Standard / 
additional 
safeguards 

landowners, including any 
temporary alternative access 
arrangements as required. 

Traffic 
and 
transport 

Consultation will be undertaken with 
potentially affected businesses and 
residences prior to the 
commencement of and during work 
in accordance with Roads and 
Maritime’s Community Involvement 
and Communications Resource 
Manual. Consultation will include but 
not limited to door knocks, 
newsletters or letterbox drops 
providing information on the 
proposed work, working hours and a 
contact name and number for more 
information or to register complaints. 

Contractor  Pre-
construction 

Additional 
safeguard 
 
 

Traffic 
and 
transport 

Consultation will be carried out with 
emergency services to ensure 
adequate emergency vehicle access 
is provided and maintained at all 
times for the duration of 
construction. 

Contractor Pre-
construction 
and 
construction 

Additional 
safeguard 

Traffic 
and 
Transport 

Intersections of The Northern Road 
with some local roads which are 
proposed to have changed access 
conditions would not be altered until 
proposed alternative access routes 
are constructed and opened to 
traffic. 

Contractor Construction Additional 
safeguard 

Traffic 
and 
transport 

Pedestrian and cyclist access will be 
maintained throughout construction. 
Where that is not feasible or 
necessary, temporary alternative 
access arrangements will be 
provided following consultation with 
affected landowners and the local 
road authority.   

Contractor Construction Additional 
safeguard 
 
 

Traffic 
and 
transport 

Access for public transport services, 
including school bus services, will 
be maintained. The requirements for 
any temporary changes will be 
confirmed following consultation with 
local bus operators and the 
community. 

Contractor Construction Additional 
safeguard 
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6.2 Noise and Vibration  

The potential noise and vibration impacts on sensitive receivers during construction and operation of 
the proposal have been assessed as part of the Noise and Vibration Assessment provided in 
Appendix E. The main findings of the report are summarised below. 

6.2.1 Methodology 

The Noise and Vibration Assessment provided in Appendix E has been prepared in accordance 
with the following:  

 Road Noise Policy, NSW EPA, 2011 (RNP) 

 Noise Criteria Guideline, Roads and Maritime Services, April 2015 (NCG) 

 Noise Mitigation Guideline, Roads and Maritime Services, April 2015 (NMG) 

 Environmental Noise Management Manual, Roads and Maritime Services, December 2001 
(ENMM) 

 Calculation of Road Traffic Noise, UK Department of Transport, 1988 

 Construction Noise and Vibration Guideline, Transport (Roads and Maritime), April 2016 (CNVG) 

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

 Assessing Vibration: a technical guideline, DEC, 2006 

 AS1055 Acoustics - Description and measurement of environmental noise, Standards Australia, 
1997  

 AS IEC 61672.1—2004 - Electroacoustics—Sound level meters, Part 1: Specifications, 
Standards Australia, 2004 

 Brown R, The Effect of Signalisation on Road Traffic Noise Levels - A Case Study, AAS, 1996 

 BS 7385 Part 2-1993 Evaluation and measurement for vibration in buildings Part 2, BSI, 1993 

 DIN 4150:Part 3-1999 Structural vibration - Effects of vibration on structures, Deutsches Institute 
fur Normung, 1999 

 
In summary, the methodology for the noise and vibration assessment included the following: 

 Identifying noise and vibration sensitive receivers and defining the study area 

 Undertaking noise monitoring to determine the existing noise environment 

 Establishing noise and vibration assessment criteria  

 Modelling predicted construction and operational noise levels 

 Assessing predicted noise and vibration levels against the relevant criteria to determine potential 
impacts  

 Identify safeguards and management measures to be implemented to minimise impacts. 

Study area 

In accordance with the relevant guidelines, the study area for the purpose of the noise and vibration 
assessment for the proposal is defined as sensitive receivers located within 600 metres of the 
proposal. Receivers were identified using aerial photography, GIS databases and information 
gathered from site visits. For the purpose of assessing the existing noise environment, receivers 
within the study area have been grouped into Noise Catchment Areas (NCAs) based on similar 
existing noise environments (refer to Section 6.2.2). 

Noise monitoring 

All noise monitoring was undertaken in accordance with Australian Standard AS1055 Acoustics - 
Description and measurement of environmental noise (Standards Australia, 1997). All equipment 
was appropriately calibrated prior to and following each monitoring event. 
 
Long-term unattended noise monitoring to determine background noise levels for the proposal was 
undertaken from 9 to 17 February 2016 at representative locations (refer to Section 6-2-2 and 
Figure 6-11) using automatic unattended noise monitoring equipment (ARL Ngara noise loggers). 
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The loggers continuously measured the level of ambient noise over 15-minute periods for the 
duration of the monitoring period at each location. 
 
Short-term attended noise monitoring was undertaken to determine ambient noise sources (e.g. 
traffic) at the same monitoring locations using a SVAN 958 Type 1 sound level meter. A single 15 
minute attended ambient noise measurement was undertaken at each location. 
 
The Penrith Christian School was identified as a receiver that would be at a higher risk of noise 
impacts as a result of the proposal compared to other receivers due to its location to the north-east 
of the intersection of The Northern Road and the M4 Motorway. Therefore additional monitoring was 
undertaken at the school on 14 July 2016 at the facades of buildings on the property which are used 
for purposes considered as noise-sensitive uses (eg. classrooms / learning spaces, child sleeping 
areas and the Imagine Nations Church located on the property). The LAeq traffic noise level was 
monitored simultaneously within and external to each room and the results used to determine the 
facade insertion loss for that room to factor into the modelling of noise impacts to this receiver. 
These tests were undertaken with building windows closed.   

Noise modelling 

Prediction of construction noise levels at sensitive receivers was modelled using the Soundplan 
(Version 7.4) noise modelling software based on the CONCAWE prediction algorithm. 
 
Modelling of predicted operational noise impacts was undertaken for the proposal using the 
computer aided noise abatement model (CadnaA). 
 
Operational traffic noise levels were modelled for the following future year scenarios: 
 

 Year of opening (2021) without the proposal 

 Year of opening (2021) with the proposal 

 10 years after opening (2031) without the proposal 

 10 years after opening (2031) with the proposal  
 
Modelling was based on the traffic volumes for the same assessment scenarios as outlined in the 
Traffic and Transport assessment (Appendix D).  
 
The model was validated based on the noise monitoring results, as well as the results of traffic count 
surveys undertaken concurrently with the long term unattended noise monitoring 

6.2.2 Existing environment 

Sensitive receivers 

The majority of sensitive receivers identified within the study area are residential receivers, followed 
by commercial and industrial receivers. Table 6-10 identifies the type and number of receivers within 
the study area, shown as individual properties as well as the number of induvial buildings associated 
with those properties. Further details of each receiver are provided in Appendix E.  
 
Table 6-10: Receivers within the study area 

Receiver type Number of properties Number of buildings 

Residential properties 2,970 2,972 

Commercial and industrial properties* 38 48 

Education institutions 7 49 

Childcare centers 1 1 
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Receiver type Number of properties Number of buildings 

Medical facilities 1 10 

Place of worship 4 4 

Outdoor open areas 21 21 

Total  3,042 3,105 

*Note: In accordance with the RMS Noise Criteria Guideline, commercial receivers are not classified “receivers” for the purpose of 

assessing operational impacts of the Proposal.  

 
It is noted that no particularly vibration-sensitive commercial or other land uses (such as medical 
imaging or electronics facilities) have been identified within the study area. 
 
For the purpose of the noise assessment, receivers have been grouped into sixteen separate NCAs 
based on the extent to which they are exposed to similar existing background and ambient noise 
levels. The NCAs are outlined in Table 6-11. 
 
Table 6-11: Noise catchment areas (NCA) 

NCA 
no. 

Location Description of noise environment 

1 Receivers located within the northern portion of 
the study area set back to the west of The 
Northern Road, generally located between 
Maxwell Street and the northern extent of the 
study area boundary.  

Background noise levels are primarily 
influenced by noise from local side roads 
including Smith Street and Jamison 
Road. 

2 Receivers located within the northern portion of 
the study area immediately west of The Northern 
Road, generally located between Maxwell Street 
and the northern extent of the study area 
boundary.  

Background noise levels are primarily 
influenced by noise from The Northern 
Road. 

3 Receivers located within the northern portion of 
the study area immediately east of The Northern 
Road, generally located between Bringelly Road 
and the northern extent of the study area 
boundary.  

Background noise levels are primarily 
influenced by noise from The Northern 
Road. 

4 Receivers located within the northern portion of 
the study area set back to the east of The 
Northern Road, generally located between 
Bringelly Road and the northern extent of the 
study area boundary.  

Background noise levels are primarily 
influenced by noise from local side roads 
including Smith Street and Jamison 
Road. 

5 Receivers located within the central portion of 
the study area set back to the west of The 
Northern Road, generally located between 
Maxwell Street and Tukara Road.  

Background noise levels are primarily 
influenced by noise from local side roads 
including Maxwell Street and Tukara 
Road. 
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NCA 
no. 

Location Description of noise environment 

6 Receivers located within the central portion of 
the study area immediately west of The Northern 
Road, generally located between Maxwell Street 
and Tukara Road. 

Background noise levels are primarily 
influenced by noise from The Northern 
Road. 

7 Receivers located within the central portion of 
the study area immediately east of The Northern 
Road, generally located between Bringelly Road 
and Frogmore Road. 

Background noise levels are primarily 
influenced by noise from The Northern 
Road. 

8 Receivers located within the central portion of 
the study area set back to the east of The 
Northern Road, generally located between 
Bringelly Road and Frogmore Road.  

Background noise levels are primarily 
influenced by noise from local side roads 
including Bringelly Road, Castle Road 
and Frogmore Road. 

9 Receivers located within the central portion of 
the study area set back to the west of The 
Northern Road, generally located to the north 
and south of the M4 Motorway.  

Background noise levels are primarily 
influenced by noise from the M4 
Motorway. 

10 Receivers located within the central portion of 
the study area immediately west of The Northern 
Road, generally located to the north and south of 
the M4 Motorway. 

Background noise levels are primarily 
influenced by noise from the M4 
Motorway and The Northern Road. 

11 Receivers located within the central portion of 
the study area immediately east of The Northern 
Road, generally located to the north and south of 
the M4 Motorway. 

Background noise levels are primarily 
influenced by noise from the M4 
Motorway and The Northern Road. 

12 Receivers located within the central portion of 
the study area set back to the east of The 
Northern Road, generally located to the north 
and south of the M4 Motorway.  

Background noise levels are primarily 
influenced by noise from the M4 
Motorway. 

13 Receivers located within the southern portion of 
the study area set back to the west of The 
Northern Road, generally located between 
Garswood Road and the southern extent of the 
study area boundary.  

Background noise levels are primarily 
influenced by noise from local side roads 
including Garswood Road and Glenmore 
Parkway. 

14 Semi-rural receivers located within the southern 
portion of the study area immediately west of 
The Northern Road, generally located between 
Garswood Road and the southern extent of the 
study area boundary.  

Background noise levels are primarily 
influenced by noise from The Northern 
Road. 

15 Semi-rural receivers located within the southern 
portion of the study immediately east of The 
Northern Road, generally located between 
Homestead Road and the southern extent of the 
study area boundary.  

Background noise levels are primarily 
influenced by noise from The Northern 
Road. 
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NCA 
no. 

Location Description of noise environment 

16 Semi-rural receivers located within the southern 
portion of the study area set back to the east of 
The Northern Road, generally located between 
Homestead Road and the southern extent of the 
study area boundary.  

Background noise levels are primarily 
influenced by noise from local side roads 
including Homestead Road and 
Wentworth Road, as well as other rural 
noise sources. 

 

Existing noise environment 

The existing noise environment has been determined based on the results of attended and 
unattended noise monitoring undertaken at representative locations within and surrounding the 
proposal area. In total nine monitoring locations were selected as follows: 
 

 Location 1: 165 Parker St, South Penrith  

 Location 2: 198 Parker St, Kingswood 

 Location 3: 227 Parker Street, Kingswood 

 Location 4: 5/6 Nardi Terrace, Orchard Hills 

 Location 5: 30 Flavel Street, South Penrith 

 Location 6: Penrith Christian School 

 Location 7: 1954/1962 The Northern Road, Orchard Hills 

 Location 8: 2013/2017 The Northern Road, Glenmore Park 

 Location 9: 2095/2113 The Northern Road, Glenmore Park 
 
Corresponding traffic count surveys were undertaken concurrently with the long term unattended 
noise monitoring in order to validate the noise model, the results of which are included in Appendix 
E. 
 
The monitoring locations (ML) and associated NCAs as well as traffic count (TC) locations are 
shown in Figure 6-11. 
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Figure 6-11   |   Study area noise monitoring locations and Noise Catchment Areas (NCA) Page 1 of 2
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The results of monitoring at the above listed monitoring locations are presented in Table 6-12, which 
forms the construction noise parameters for the proposal, and Table 6-13 which forms the traffic 
noise parameters for the assessment. 
 
Table 6-12: Noise monitoring results (Construction noise parameters)  

ML 

Monitored noise 
level 
dB(A) Notes 

LA90 LAeq LAmax 

Daytime (7:00 to 18:00) 

1 48 62 78 HV passbys frequent (up to 82), constant traffic (59)  

2 53 66 81 HV passbys frequent (up to 80), constant traffic (65), faint birds  

3 54 68 82 
HV very frequent (up to 84), LV constant (63-66), distant birds during 
low traffic noise (<40) 

4 52 60 71 
Cicadas constant (52), distant traffic noise constant (56), HV passbys 
common (Up to 72) 

5 55 66 80 Constant traffic (64), distant birds (<40) 

6 45 54 73 Distant traffic (50), occasional peaks (up to 62) 

7 52 62 69 
Constant traffic noise (59-62), frequent birds ( up to 50 / rare max to 
70), HV passbys (up to 68) 

8 53 70 75 
Braking / accelerating HV LV (up to 76), constant traffic noise (53-56), 
birds, occasional 

9 48 55 64 HV intermittent (58-63), LV constant (48-52), insects / birds (up to 57)  

Evening (18:00 to 22:00) 

1 48 59 74 
Constant distant traffic (up to 56), LV passbys frequent (up to 67), HV 
passbys infrequent (up to 72), motorbikes (max) 

2 49 64 77 HV passbys frequent (< 80), nearly constant traffic (62 - 69), faint birds  

3 50 66 78 
LV passbys frequent (62-72), HV rare (up to 75), distant traffic / 
crickets (<48) 

4 51 59 69 Crickets constant (54), LV passbys common (63-66) 

5 52 64 79 
LV passbys constant (62-65), motorbikes max, infrequent HV passbys 
(68-74) 

6 41 49 63 
Distant traffic (46-49), occasional LV peaks (50-56), distant crickets 
(<41) 

7 49 57 67 Constant traffic (53-56), occasional HV passbys (63-65) 
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ML 
Monitored noise 

level 
dB(A) 

Notes 

8 46 57 71 Constant traffic (43-45), braking / accelerating LV HV frequent (58-62) 

9 49 55 62 Crickets (<59), LV (53-56), HV infrequent (62-64), motorbikes (70-74) 

Night (22:00 to 7:00) 

1 41 57 71 
LV passbys common (up to 68), constant traffic (53-58), crickets late 
night only (45) 

2 35 63 77 LV passbys (62-69), HV passbys rare (75-80), distant traffic (57) 

3 44 64 76 
LV passbys common (63-66), motorbikes max, crickets in absence of 
traffic (approx. 40) 

4 49 59 68 
Crickets constant (54), LV passbys common (59-64), distant traffic 
noise (48) 

5 42 66 76 Distant traffic (40-44), LV passbys common (60-65), crickets (38) 

6 34 48 57 
Distant traffic (39-43), occasional LV peaks (up to 56), infrequent 
crickets (38-48) 

7 38 53 61 
Distant traffic (45-52), frogs / crickets occasional (up to 46), LV 
passbys common (58-61) 

8 36 54 67 
Crickets constant (42), braking / accelerating LV and HV (54-66), 
distant traffic (35-42) 

9 44 54 60 
Insects constant (up to 51), LV intermittent (49-55), HV occasional (56-
62) 

HV Heavy Vehicles   LV Light Vehicles 

 

Table 6-13: Noise monitoring results (traffic noise parameters)  

Monitoring 
location 

LAeq 

(1hour)Day 
LAeq 

(1hour)Night 
LAeq 

(15hour) 
LAeq 

(9hour) 
LAmax 

(15hour) 
LAmax 

(9hour) 

1 64 61 62 57 77 73 

2 68 67 66 63 81 77 

3 69 67 68 64 81 77 

5 67 65 66 62 80 77 

6 56 51 52 48 69 61 

7 64 59 61 53 69 64 

Note: LAeq(1 hour) noise levels presented are the average of all hourly values within the daytime (7am-10pm) or night periods (10pm-7am) 
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In summary, existing sources of day and night time noise within each of the NCAs are generally 
related to road traffic along the existing The Northern Road and the M4 Motorway, as well as local 
side roads for NCAs where receivers are set back from these roads.  
 
As identified above, the Penrith Christian School was identified as a receiver particularly sensitive to 
noise impacts from the proposal due to its location and building uses. Therefore additional 
monitoring was undertaken at this site in order to inform the noise model, the results of which are 
included in Appendix E. 

6.2.3 Criteria 

Construction noise criteria  

Construction noise criteria have been established for the proposal in accordance with the ICNG, in 
the form of construction Noise Management Levels (NMLs).  
 
The NMLs for residential receivers are derived from the existing background noise levels, or rating 
background levels (RBL), with the relevant criteria applied in accordance with the ICNG for works 
during recommended standard hours and works outside these hours. Table 6-14 identifies the 
methodology applied in the development of NMLs for residential receivers. 
 
Table 6-14: Development of construction noise management levels (NML) 

Time of day NML 

LAeq (15 min) 
How to apply 

Recommended 
standard hours 
 
Monday to Friday 
7.00am to 6.00pm 
 
Saturday 8.00am 
to 1.00pm 
 
No work on 
Sundays or public 
holidays 

Noise 
affected 
(RBL + 10 
dB) 

The noise affected level represents the point above which there 
may be some community reaction to noise. 
Where the predicted or measured LAeq (15 min) is greater than 
the noise affected level, the proponent should apply all feasible 
and reasonable work practices to meet the noise affected level. 
The proponent should also inform all potentially impacted 
residents of the nature of works to be carried out, the expected 
noise levels and the duration, as well as contact details. 

Highly 
noise 
affected 
(75 dB(A)) 

The highly noise affected level represents the point above which 
there may be strong community reaction to noise. 
Where noise is above this level, the relevant authority (consent, 
determining or regulatory) may require respite periods by 
restricting the hours that the very noisy activities can occur, 
taking into account: 
1. Times identified by the community when they are less 
sensitive to noise (such as before and after school for works 
near schools, or mid-morning or mid-afternoon for works near 
residences 
2. If the community is prepared to accept longer construction 
periods of higher noise activities over a shorter overall duration, 
in exchange for respite periods extending the length of time it 
takes for these works to be performed (for guidance on 
negotiating agreements see Section 7.2.2 of the ICNG (DECC, 
2009). 

Outside 
recommended 
standard hours 

Noise 
affected 
(RBL + 5 
dB) 

A strong justification would typically be required for works 
outside the recommended standard hours. 
The proponent should apply all feasible and reasonable work 
practices to meet the noise affected level. 
Where all feasible and reasonable practices have been applied 
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Time of day NML 

LAeq (15 min) 
How to apply 

and noise is more than 5 dB(A) above the noise affected level, 
the proponent should negotiate with the community. 
For guidance on negotiating agreements see Section 7.2.2 of the 
ICNG (DECC, 2009). 

Source:  Interim Construction Noise Guideline (DECC, 2009) 

 
Based on the results of noise monitoring outlined in Section 6.2.2 and the application of the criteria 
presented above, residential NMLs have been established for each NCA as outlined in Table 6-15.   
 
Table 6-15: Residential NMLs 

NCA 
Monitoring 
Location 

Monitored RBL dB(A) NML LAeq(15 minute) dB(A) 

Day1 Day (OOH)2 Evening3 Night4 Day1 Day (OOH)2 Eve3 Night4 

1 1 48 48 48 41 58 53 53 46 

2 1 48 48 48 41 58 53 53 46 

3 2 53 52 49 35 63 57 54 40 

4 2 53 52 49 35 63 57 54 40 

5 3 54 50 50 44 64 55 55 49 

6 3 54 50 50 44 64 55 55 49 

7 4 52 54 51 49 62 59 56 54 

8 3 54 50 50 44 64 55 55 49 

9 9 48 52 49 44 58 57 54 49 

10 6 45 43 41 34 55 48 46 39 

11 6 45 43 41 34 55 48 46 39 

12 9 48 52 49 44 58 57 54 49 

13 9 48 52 49 44 58 57 54 49 

14 8 53 48 46 36 63 53 51 40 

15 7 52 52 49 38 62 57 54 43 

16 9 48 52 49 44 58 57 54 49 

1. Day = Monday to Friday 7.00am to 6.00pm, Saturday 8.00am to 1.00pm, 2. Day (OOH) = Saturday 7.00am to 8.00am and 1.00pm to 

6.00pm, 3. Evening = Monday to Saturday 6.00pm to 10.00pm, 4. Night = 10.00pm to 7.00am the following day 

 
NMLs for non-residential receivers have been adopted based on the ICNG as outlined in Table 6-
16.  
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Table 6-16: Criteria for non-residential Noise Management Levels (NML) 

Receiver Type NML LAeq(15 minute)* 

Industrial premises  75 dB(A) (external) 

Offices, retail outlets  70 dB(A) (external) 

Classrooms  45 dB(A) (internal) 

Places of worship 45 dB(A) (internal) 

Active recreational areas  65 dB(A) (internal) 

Passive recreational areas  60 dB(A) (internal) 

Hospital  45 dB(A) (internal) 

Construction traffic noise 

Operational road traffic criteria adopted from the RNP is also considered to be applicable to 
construction traffic noise, therefore a relative increase criteria of 2 dB(A) has been adopted for the 
assessment of construction traffic impacts associated with the proposal. 

Construction vibration criteria 

Construction vibration criteria are separated into two categories being vibration effects on humans, 
and vibration impacts on building structures.  

Human comfort criteria 

The NSW EPA classifies vibration as one of three types: 

 Continuous – where vibration occurs uninterrupted and can include sources such as machinery 
and constant road traffic 

 Impulsive – where vibration occurs over a short duration (i.e. less than 2 seconds) and occurs 
less than three times during the assessment period, which is not defined. This may include 
activities such as occasional dropping of heavy equipment or loading / unloading activities 

 Intermittent – occurs where continuous vibration activities are regularly interrupted, or where 
impulsive activities recur. This may include activities such as rock hammering, drilling, pile 
driving and heavy vehicle or train pass-bys. 

 
Construction vibration is typically classed as intermittent and is assessed using the vibration dose 
value (VDVs). Relevant assessment criteria expressed as preferred and maximum VDVs are 
provided in Table 6-17. 
 
Table 6-17: Acceptable vibration dose values for intermittent vibration (ms

-1.75
) 

Locations 

Daytime (7.00am – 10.00pm) Night-time (10.00pm – 7.00am) 

Preferred 
values 

Maximum 
values 

Preferred 
values 

Maximum values 

Critical areas* 0.10 0.20 0.10 0.02 

Residences 0.20 0.40 0.13 0.26 

Offices, schools, 
educational 
institutions and 
places of worship 

0.40 0.80 0.40 0.80 

Workshops 0.80 1.60 0.80 1.60 
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* Includes operating theatres, precision laboratories and other areas where vibration sensitive activities may occur 

Structural damage criteria 

The British Standard 7385 is used as a guide to assess the likelihood of building damage from 
ground vibration such as that caused by piling, compaction, construction equipment and road and 
rail traffic. The standard recommends levels at which ‘cosmetic’, ‘minor’ and ‘major’ categories of 
damage might occur based on the type of structure affected, using the peak particle velocity (PPV) 
parameter. The criteria are presented in Table 6-18. 
 
Table 6-18: Structural damage criteria 

Group Type of structure Peak particle velocity (PPV) - mm/s 

4Hz to 
15Hz 

15Hz to 
40Hz 

40Hz and 
above 

1 
Reinforced or framed structures Industrial 
and heavy commercial buildings 

50 

2 
Un-reinforced or light framed structures 
Residential or light commercial type 
buildings 

15 to 20 20 to 50 50 

 
The levels for structural damage outlined in the standard refer to non-continuous vibration sources 
and are considered ‘safe limits’ up to which no damage due to vibration effects are expected to 
occur for the various building types. Where vibration is continuous these levels may be reduced by 
up to 50 per cent and additional assessment against the standard would be necessary. 
 
Where heritage structures have the potential to be impacted, the German DIN Standard 4150-3 
would be used for guidance. This standard recommends guideline values for short term vibration 
impacts on heritage structures and have been summarised in Table 6-19. 
 
Table 6-19: Vibration guidelines for heritage buildings 

Type of 
structure 

Guideline values for velocity - mm/s 

Vibration at the foundation at a 
frequency of 

Vibration at the horizontal plane of the 
highest floor at all frequencies 

1 Hz to 
10 Hz 

10 Hz to 
50 Hz 

50 Hz to 
100 Hz 

Heritage 
buildings 

3 3 – 8 8 – 10 8 

Sleep disturbance criteria 

A sleep disturbance screening criteria of 65 dB(A) LAmax has been adopted for the construction stage 
of the proposal based on the guidance in the RNP regarding the potential for sleep disturbance 
within residences.  

Operational noise criteria 

Residential receivers 

Criteria for operational traffic noise are based on fixed values that consider noise emissions from all 
types of vehicles on new or upgraded sections of road, based on the guidelines provided in the 
Roads and Maritime NCG as presented in Table 6-20, which adopts the principals of the RNP. 
 
The classification of all roads in the study area is presented in Appendix E. For the purpose of the 
operational noise assessment, the proposal is considered to be redeveloped road except for the 
new road segment at the extension of Cross Road.  
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Where residences in the study area are exposed to noise from both new and redeveloped roads, the 
proportional contribution from each road is used to determine “transition zone” criteria.  
 
Additional criteria known as the relative increase criteria is applied where residences within quiet 
areas would be subject to large increases in noise (more than 12 dB(A)) as a result of the proposal.  
 
Table 6-20: Operational noise criteria for residential receivers 

Road 
category 

Type of project/land use 

Assessment Criteria 

Daytime 
(7am-10pm) 

Night-time 
(10pm-7am) 

Freeway /  
arterial /  
sub-arterial 
roads 

Existing residences affected by noise from 
redevelopment of existing freeway/arterial/sub-
arterial roads 60 dB(A) 

LAeq (15hour) 
(external) 

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

Existing residences affected by additional traffic 
on existing freeways/arterial/sub-arterial roads 
generated by land use developments 

Existing residences affected by increases in 
traffic noise of 12 dB(A)or more from new 
freeway/arterial/sub-arterial roads 

Existing 
LAeq (15hour) 

(external) + 
12 dB(A) 

(capped at 
55 dB(A)) 

Existing 
LAeq (9hour) 

(external) + 
12 dB(A) 

(capped at 
50 dB(A)) 

Existing residences affected by increases in 
traffic noise of 12 dB(A)or more from 
redeveloped freeway/arterial/sub-arterial roads 

Existing 
LAeq (15hour) 

(external) + 
12 dB(A) 

(capped at 
60 dB(A)) 

Existing 
LAeq (9hour) 

(external) + 
12 dB(A) 

(capped at 
55 dB(A)) 

Local 
roads 

Existing residences affected by noise from new 
local road corridors 

Existing residences affected by noise from 
redevelopment of existing local roads 

55 dB(A) LAeq(1 

hour) (external) 
50 dB(A) LAeq(1 

hour) (external)  

Non-residential receivers 

Noise criteria for non-residential land uses are presented in Table 6-21. These criteria are based on 
the level of impact below which normal operations or use would be able to continue with minimal 
interruption or disturbance.  
 
Table 6-21: Operational noise criteria for non-residential receivers 

Receiver 
type 

Assessment criteria  
dB(A) 

Additional Considerations* Day 
(7 a.m.– 
10 p.m.) 

Night 
(10 p.m.– 

7 a.m.) 

School 
classrooms 

40 LAeq,1hour 
(internal) 
when in 
use 

– 

In the case of buildings used for education or health 
care, noise level criteria for spaces other than 
classrooms and wards may be obtained by interpolation 
from the ‘maximum’ levels shown in Australian Standard 
2107:2000 (Standards Australia 2000). 
 
Due to its exposed location in relation to the proposal, 
monitoring has been carried out at Penrith Christian 
School to determine attenuation rates across the 
building facades. For all other schools, a conservative 



 

The Northern Road Upgrade, Glenmore Parkway to Jamison Road 
Review of Environmental Factors 

210 

Receiver 
type 

Assessment criteria  
dB(A) 

Additional Considerations* Day 
(7 a.m.– 
10 p.m.) 

Night 
(10 p.m.– 

7 a.m.) 

10dB(A) attenuation across the façade has been 
adopted for this assessment. An external criterion of 
50dB(A) LAeq,1hour has been adopted. 

Places of 
Worship 

40 LAeq,1hour 

(internal) 
40 LAeq,1hour 

(internal) 

The criteria are internal, ie the inside of a church. Areas 
outside the place of worship, such as a churchyard or 
cemetery, may also be a place of worship.  Therefore, 
in determining appropriate criteria for such external 
areas, it should be established what is in these areas 
that may be affected by road traffic noise. No external 
worship land uses have been identified in the study 
area. 
 
A conservative 10dB(A) attenuation across the façade 
has been adopted for this assessment. An external 
criterion of 50dB(A) LAeq,1hour has been adopted. 

Open space 
(active use) 

60 
LAeq,15hour, 
(external) 
when in 
use 

– 

Active recreation is characterised by sporting activities 
and activities which generate their own noise or focus 
for participants, making them less sensitive to external 
noise intrusion. 
 
Passive recreation is characterised by contemplative 
activities that generate little noise and where benefits 
are compromised by external noise intrusion, e.g. 
playing chess, reading. For areas where there may be a 
mix of passive and active recreation, e.g. school 
playgrounds, the more stringent criteria apply. Open 
space may also be used as a buffer zone for more 
sensitive land uses. 

Hospital 
35 LAeq,1hour 
(internal) 

35 LAeq,1hour 
(internal) 

Given that windows do not generally open in hospital 
wards, a conservative 15dB(A) attenuation across the 
façade has been adopted for this assessment. An 
external criterion of 55dB(A) LAeq,1hour has been adopted. 

Child care 
facilities 

Sleeping 
rooms 
35 LAeq,1hour 
(internal) 
Indoor play 
areas  
40 LAeq,1hour 

(internal) 
Outdoor 
play areas 
55 
LAeq,15hour, 
(external) 

– 

A conservative 10dB(A) attenuation across the façade 
has been adopted for this assessment. An external 
criterion of 50dB(A) LAeq,1hour has been adopted – this is 
5dB(A) below the external play area criteria. 

*Noting guidance presented in AS2436-2010, where rooms are ventilated by an opened window, a conservative allowance of 10dB(A) has 

been assumed and noise levels have been assessed externally. That is the noise criteria have been assessed externally as 10dB(A) 

greater than those internal criteria outlined above. 

 
It is to be noted that the noise criteria for some non-residential uses such as schools and places of 
worship are noise criteria assessed internal to the premises. These may be re-interpreted as 
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external noise criteria by adding 10 dB(A) to the internal criteria. This reflects the sound attenuation 
assumed to be provided by the facade of typical buildings when the facade glazing is open for the 
purpose of ventilation. This assumption would be reviewed during detailed design.  
 
Operational noise impacts at Penrith Christian School would result from noise contributed by the 
future traffic volumes on The Northern Road, the M4 Motorway and the eastbound M4 Motorway on-
ramp. There are two aspects to the impact: a small increase in noise level; and a continuation of the 
existing noise level that already exceeds road noise criteria. 
 
For the purpose of assessing potential noise impacts at the Penrith Christian School additional 
monitoring of building facades was undertaken in order to determine the reduction in noise across 
each facade (i.e. facade insertion loss values), to determine specific external operational noise 
criteria for buildings at this property. The results are presented in Table 6-22, the location of 
buildings is further outlined in Appendix E. 
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Table 6-22: External noise criteria at Penrith Christian School 

Building Room Facade construction details 

Internal Noise 
Criterion 

dB (A) 

Facade 
Insertion Loss 

dB(A) 

External Noise 
Criterion 

dB (A) 

Day Night Day Night 

1 Offices / reception N/A N/A 

2 
COLA  
(Covered Outdoor 
Learning Area)

 1
 

N/A N/A 

3 
Play & Sleeping 
Area

2
 

Double-brick wall with no windows 35 - 40 75 - 

4 
Central 
Classrooms 

Brick with large windows comprising of >50% of the overall façade. 
Windows single glazed with rubber seals generally of good quality. 

40 - 17 57 - 

  
Eastern 
Classrooms 

Brick with large windows comprising of >50% of the overall façade. 
Windows single glazed with older, deteriorated seals. 

40 - 17 57 - 

5 
Classrooms on 
Western Facade 

Brick with large windows comprising of >50% of the overall façade. 
Windows single glazed with rubber seals generally of good quality. 

40 - 17 57 - 

  
Classrooms on 
Southern Facade 

Brick with large windows comprising of >50% of the overall façade. 
Windows single glazed with rubber seals generally of good quality. 

40 - 16 56 - 

6 Sport centre 
Brick-corrugated iron composite with limited small windows 
(~0.5mx0.5m). Windows closed with winding handle and of good 
quality. 

55 - 16 71  

7 Reading Rooms 
Brick with windows comprising approximately 50%. Windows single 
glazed with deteriorated seals. 

40 - 17 57 - 

  General Library 
Brick with windows comprising approximately 25%. Single glazed 
windows with rubber seals generally of good quality. 

40 - 20 60 - 

8 
Classrooms on 
Southern Façade

2
 

Brick with windows comprising approximately 50%. Single glazed 
windows with rubber seals generally of good quality. 

40 - 16 56 - 

  
Classrooms on 
Western Facade

2
 

Double-brick wall with no windows. 40 - 40 80 - 
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Building Room Facade construction details 

Internal Noise 
Criterion 

dB (A) 

Facade 
Insertion Loss 

dB(A) 

External Noise 
Criterion 

dB (A) 

Day Night Day Night 

9 Music Rooms 
Brick with windows comprising approximately 50%. Single glazed 
windows with rubber seals generally of good quality. 

40 - 16 56 - 

  
Manual Arts 
Room 

Brick with several small windows (0.5m x 0.5m). Single glazed 
windows with deteriorated rubber seals. 

40 - 20 60 - 

10 
Classrooms on 
Southern Façade

3
 

Brick with windows comprising approximately 25%. 50 - 24 74 - 

11 
Classrooms on 
Southern Facade 

Brick with windows comprising approximately 50%. Single glazed 
windows with deteriorated rubber seals. 

40 - 17 57 - 

12 
Imagine Nations 
Church 

Corrugated iron cladding with some medium sized windows (0.5m x 
0.9m). Single glazed windows with deteriorated rubber seals. Noted 
that there was a large air gap between the ground and floor of the 
building 

40 40 15 55 - 

1 Office spaces and the Covered Outdoor Learning Area not eligible for acoustic treatment 

2 Facade insertion loss has been estimated based on published data for similar building constructions.  

3 Workshops 
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Sleep disturbance criteria 

Similar to the construction sleep disturbance criterion, a guide for assessing the potential for sleep 
disturbance within residences from the proposal’s vehicle passbys is provided in the RNP which 
refers to ENMM Practice Note iii which indicates that: 
 

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

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

 
It is generally accepted that the level of traffic noise within a dwelling having its windows open is 
10 dB(A) lower than the corresponding noise level immediately outside the facade (refer ICNG). 
Therefore, these internal noise goals may be re-expressed as external noise goals as follows: 
 

 Maximum external noise levels below 60–65 dB(A) are unlikely to cause awakening reactions 

 One or two noise events per night with maximum external noise levels of 75–80 dB(A) are not 
likely to significantly affect health and wellbeing. 

 
A “maximum noise event” is defined as any vehicle pass-by for which  

 LAmax – LAeq(1 hour) ≥ 15 dB(A). 
 
Practice Note iii states that the maximum noise level assessment should be used as a tool to help 
prioritise and rank mitigation strategies, but should not be applied as a decisive criterion in itself.  

Operational noise mitigation criteria 

Where the following operational noise criteria are triggered, receivers would potentially qualify for 
consideration of additional noise mitigation: 
 

 Predicted noise levels of 5 dB(A) or more above the relevant noise criteria where the proposed 
road contributes most to this increase in noise 

 The noise level contribution from the road proposal is “acute”, which is to say, greater than either 
65 dB(A)Leq,15hour during daytime periods or 60 dB(A)Leq,15hour during night periods (regardless of 
the level of noise contributed from non-proposal roads) 

 The predicted noise level exceeds the relevant noise criterion AND the increase in noise created 
by the proposal is greater than 2 dB(A). 

6.2.4 Potential impacts  

Construction 

It is expected that the proposal would be constructed over a three year period (2017-2019). For the 
purpose of the noise and vibration assessment, construction impacts have been assessed based on 
five main stages of construction as follows (staging durations are indicative only): 
 

 Stage 1a: Demolition (indicative time of exposure to any one receiver of 1-2 weeks) 

 Stage 1b: Earthworks, including vegetation clearance and stripping (indicative time of exposure 
to any one receiver of 4-12 weeks) 

 Stage 2: Sub base preparation (indicative time of exposure to any one receiver of 4-12 weeks) 

 Stage 3: Paving works (indicative time of exposure to any one receiver of 1-4 weeks) 

 Stage 4: Culvert works (indicative time of exposure to any one receiver of 2-12 weeks) 

 Stage 5: Works relating to the installation of the M4 Motorway bridge (indicative time of exposure 
to any one receiver of 12-26 weeks). 

 
The final construction methodology and staging would be refined during the detailed design phase of 
the proposal, and associated noise and vibration impacts and mitigation measures re-assessed as 
required. 
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Construction works would generally be carried out during standard working hours where practicable, 
as follows: 
 

 Monday to Friday: 7am to 6pm 

 Saturday: 8am to 1pm 

 Sunday and Public Holidays: no work. 
 
Activities with impulsive or tonal noise emissions would generally be restricted to the following 
hours: 
 

 Monday to Friday: 8am to 5pm 

 Saturday: 9am to 1pm. 
 
Blasting activities would generally be restricted to the following hours: 
 

 Monday to Friday: 9am to 5pm 

 Saturday: 9am to 1pm. 
 
Some night and weekend works would be required, subject to permitted road occupancy licences 
and construction staging. This would include some paving (Stage 3) and bridge works (Stage 5). In 
general, noisier activities would be restricted to standard construction hours wherever possible.   
 
Out of hours works would be undertaken in accordance with procedures contained in the ICNG and 
the Roads and Maritime ENMM. The local community and businesses would be notified prior to 
works commencing, including details of any out of hours works. 
 
Proposed plant and equipment to be used during each stage of construction are provided in Section 
3 of the REF and have been factored into the assessment of construction noise and vibration 
impacts during each stage of construction.  

Ancillary facilities 

Ancillary sites would accommodate the proposal’s administrative functions and would include 
offices, toilet and shower facilities, repair and maintenance facilities, equipment laydown areas and 
stores.  In addition they would be used for materials stockpiling. The location and use of the 
proposal’s site compounds are presented in Section 3.4. 
 
At most times, noise emissions from standard-sized compounds would be relatively low. However, 
any use of heavy vehicles and reversing alarms at stockpile, laydown or maintenance facilities may 
impact nearby receivers, particularly during night time operations.  Noise impacts may be expected 
during loading operations at larger compounds during night time works. 
 
The exact location and proposed use of ancillary sites, and the times of day that the sites would be 
used, would be confirmed by the construction contractor before the start of construction. Noise 
assessment from these sites should be carried out during detailed design, when locations and 
precise operations at each site are confirmed. 

Predicted construction noise impacts 

Predicted construction noise impacts for individual receiver locations are provided in detail in 
Appendix E. Table 6-23 provides a summary of predicted noise levels within each NCA for each 
stage of construction as identified above. The table also provides an assessment of the number of 
receivers within each NCA that would comply with or exceed the relevant NMLs during standard 
construction hours based on these predicted levels. Table 6-24 presents the same data for 
proposed out of hours works during stages 3 and 5 of construction.  
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Table 6-23: Predicted construction noise impacts (standard hours) 

NCA NML 

Distance 
to 

receivers 
(m) 

Noise Levels / 
Compliance with NML 

Construction Stage 

1a 1b 2 3 4 5 

1 58 110-590 

Predicted noise levels 
(dB(A)) 

36 - 76 
>30 

- 
66 

26 - 66 
>30 

- 
64 

>30 - 67 >30 – 40 

Complies 616 879 886 911 871 801 

< NML+10 272 80 73 48 88 0 

<NML+20 71 0 0 0 0 0 

>NML+20 0 0 0 0 0 0 

≥75dBA 3 0 0 0 0 0 

2 58 15-140 

Predicted noise levels 
(dB(A)) 

44 - 93 
34 
- 

84 
34 - 84 

32 
- 

82 
35 - 85 >30 – 37 

Complies 41 56 57 61 55 134 

< NML+10 17 36 41 63 35 0 

<NML+20 43 52 46 47 53 0 

>NML+20 92 49 49 22 50 0 

≥75 dBA 113 52 52 50 52 0 

3 63 7-130 

Predicted noise levels 
(dB(A)) 

53 - 95 
44 
– 
86 

44 - 85 
42 
- 

83 
44 - 86 >30 – 37 

Complies 36 57 62 78 55 173 

< NML+10 28 71 68 61 70 0 

<NML+20 71 51 51 43 44 0 

>NML+20 47 3 1 0 13 0 

≥75dBA 101 44 43 43 45 0 

4 63 70-580 

Predicted noise levels 
(dB(A)) 

40 - 80 
31 
– 
71 

30 - 70 
>30 

- 
69 

31 - 71 >30 – 36 

Complies 532 634 636 640 631 545 

< NML+10 105 10 8 4 13 0 
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NCA NML 

Distance 
to 

receivers 
(m) 

Noise Levels / 
Compliance with NML 

Construction Stage 

1a 1b 2 3 4 5 

<NML+20 7 0 0 0 0 0 

>NML+20 0 0 0 0 0 0 

≥75 dBA 4 0 0 0 0 0 

5 64 90-570 

Predicted noise levels 
(dB(A)) 

48 - 79 
39 
– 
70 

38 - 69 
37 
- 

67 
39 - 70 >30 – 68 

Complies 395 503 504 505 501 491 

< NML+10 109 5 4 3 7 17 

<NML+20 4 0 0 0 0 0 

>NML+20 0 0 0 0 0 0 

≥75dBA 3 0 0 0 0 0 

6 64 10-100 

Predicted noise levels 
(dB(A)) 

66 – 92 
56 
- 

83 
56 - 82 

54 
- 

80 
57 - 83 >30 – 78 

Complies 0 21 23 30 17 75 

< NML+10 24 58 60 65 60 19 

<NML+20 61 23 19 7 25 8 

>NML+20 17 0 0 0 0 0 

≥75 dBA 74 17 13 4 19 5 

7 62 85-200 

Predicted noise levels 
(dB(A)) 

67 – 94 
58 - 
85 

57 - 84 
55 - 
82 

58 - 85 34 – 50 

Complies 0 4 4 4 3 22 

< NML+10 4 13 14 16 14 0 

<NML+20 14 4 3 2 4 0 

>NML+20 4 1 1 0 1 0 

≥75dBA 17 2 1 1 2 0 

8 64 180-700 

Predicted noise levels 
(dB(A)) 

48 – 72 
38 
– 

62 
38 - 62 

36 - 
60 

39 - 63 >30 - 52 

Complies 44 51 51 51 51 51 
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NCA NML 

Distance 
to 

receivers 
(m) 

Noise Levels / 
Compliance with NML 

Construction Stage 

1a 1b 2 3 4 5 

< NML+10 7 0 0 0 0 0 

<NML+20 0 0 0 0 0 0 

>NML+20 0 0 0 0 0 0 

≥75 dBA 0 0 0 0 0 0 

9 58 170-550 

Predicted noise levels 
(dB(A)) 

52 – 81 
43 
– 

72 
43 - 71 

41 - 
69 

44 - 72 43 – 78 

Complies 25 73 78 87 69 50 

< NML+10 55 42 37 32 45 45 

<NML+20 36 6 6 2 7 26 

>NML+20 5 0 0 0 0 0 

≥75dBA 21 0 0 0 0 6 

10 55 60-210 

Predicted noise levels 
(dB(A)) 

66 – 93 
57 - 
84 

57 - 84 
55 - 
82 

58 - 85 62 – 83 

Complies 0 0 0 1 0 0 

< NML+10 0 5 6 5 4 2 

<NML+20 6 10 9 11 11 6 

>NML+20 11 2 2 0 2 9 

≥75 dBA 11 2 2 0 2 9 

11 55 120-430 

Predicted noise levels 
(dB(A)) 

60 – 84 
51 
– 

74 
51 - 74 

49 - 
72 

51 - 75 50 – 80 

Complies 0 1 1 2 1 1 

< NML+10 1 13 14 15 12 2 

<NML+20 14 9 8 6 10 18 

>NML+20 8 0 0 0 0 2 

≥75dBA 8 0 0 0 0 2 

12 58 380-560 
Predicted noise levels 

(dB(A)) 
49 - 71 

40 
– 

40 - 61 
38 - 
59 

41 - 62 39 – 67 
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NCA NML 

Distance 
to 

receivers 
(m) 

Noise Levels / 
Compliance with NML 

Construction Stage 

1a 1b 2 3 4 5 

61 

Complies 3 6 6 7 6 5 

< NML+10 3 2 2 1 2 3 

<NML+20 2 0 0 0 0 0 

>NML+20 0 0 0 0 0 0 

≥75 dBA 0 0 0 0 0 0 

13 58 315-550 

Predicted noise levels 
(dB(A)) 

33 – 59 
>30 
- 49 

>30 - 49 
22 - 
47 

>30 - 50 >30 - 43 

Complies 183 186 186 186 186 184 

< NML+10 3 0 0 0 0 0 

<NML+20 0 0 0 0 0 0 

>NML+20 0 0 0 0 0 0 

≥75dBA 0 0 0 0 0 0 

14 63 35-390 

Predicted noise levels 
(dB(A)) 

46 – 85 
37 - 
75 

37 - 75 
35 - 
73 

38 - 76 >30 – 56 

Complies 40 49 50 50 49 53 

< NML+10 10 3 2 3 3 0 

<NML+20 2 1 1 0 1 0 

>NML+20 1 0 0 0 0 0 

≥75 dBA 3 0 0 0 1 0 

15 62 55-550 

Predicted noise levels 
(dB(A)) 

57 – 89 
47 - 
79 

47 - 79 
45 - 
77 

48 - 80 >30 – 71 

Complies 8 27 27 28 26 36 

< NML+10 19 6 7 8 6 2 

<NML+20 7 5 4 2 6 0 

>NML+20 4 0 0 0 0 0 

≥75dBA 10 2 2 1 2 0 
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NCA NML 

Distance 
to 

receivers 
(m) 

Noise Levels / 
Compliance with NML 

Construction Stage 

1a 1b 2 3 4 5 

16 58 520-870 

Predicted noise levels 
(dB(A)) 

41 – 93 
32 
– 

84 
32 - 84 

30 - 
82 

33 - 84 >30 – 54 

Complies 18 35 35 38 34 45 

< NML+10 17 7 7 4 8 0 

<NML+20 7 1 2 2 1 0 

>NML+20 3 2 1 1 2 0 

≥75 dBA 4 3 3 2 3 0 

 
Table 6-24: Predicted construction noise impacts (outside standard hours) 

NCA NML 
Distance to 

receivers (m) 
Noise Levels / 

Compliance with NML 

Construction Stage 

3 5 

1 46 110-590 

Predicted noise levels (dB(A)) >30 - 63 >30 – 37 

Complies 639 801 

0-5 above 151 0 

5-15 above 166 0 

15-25 above 3 0 

>25 above 0 0 

2 46 15-140 

Predicted noise levels (dB(A)) >30 - 81 >30 – 33 

Complies 42 134 

0-5 above 7 0 

5-15 above 24 0 

15-25 above 68 0 

>25 above 52 0 

3 40 7-130 

Predicted noise levels (dB(A)) 41 - 82 14 – 33 

Complies 0 173 

0-5 above 22 3 
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NCA NML 
Distance to 

receivers (m) 
Noise Levels / 

Compliance with NML 

Construction Stage 

3 5 

5-15 above 17 0 

15-25 above 59 0 

>25 above 84 0 

4 40 70-580 

Predicted noise levels (dB(A)) >30 - 67 >30 – 33 

Complies 213 545 

0-5 above 197 0 

5-15 above 181 0 

15-25 above 50 0 

>25 above 3 0 

5 49 90-570 

Predicted noise levels (dB(A)) 35 - 66 >30 – 65 

Complies 349 389 

0-5 above 88 60 

5-15 above 69 58 

15-25 above 2 1 

>25 above 0 0 

6 49 10-100 

Predicted noise levels (dB(A)) 53 - 79 >30 – 74 

Complies 0 62 

0-5 above 1 9 

5-15 above 40 7 

15-25 above 57 24 

>25 above 4 0 

7 54 85-200 

Predicted noise levels (dB(A)) 54 - 81 30 - 47 

Complies 1 22 

0-5 above 3 0 

5-15 above 14 0 
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NCA NML 
Distance to 

receivers (m) 
Noise Levels / 

Compliance with NML 

Construction Stage 

3 5 

15-25 above 3 0 

>25 above 1 0 

8 49 180-700 

Predicted noise levels (dB(A)) 35 - 59 >30 - 48 

Complies 41 51 

0-5 above 6 0 

5-15 above 4 0 

15-25 above 0 0 

>25 above 0 0 

9 49 170-550 

Predicted noise levels (dB(A)) 40 - 68 39 - 74 

Complies 51 18 

0-5 above 18 27 

5-15 above 45 48 

15-25 above 7 28 

>25 above 0 0 

10 39 60-210 

Predicted noise levels (dB(A)) 54 - 74 58 - 80 

Complies 0 0 

0-5 above 0 0 

5-15 above 1 0 

15-25 above 5 3 

>25 above 11 14 

11 39 120-430 

Predicted noise levels (dB(A)) 48 - 71 47 – 77 

Complies 0 0 

0-5 above 0 0 

5-15 above 2 2 

15-25 above 15 8 
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NCA NML 
Distance to 

receivers (m) 
Noise Levels / 

Compliance with NML 

Construction Stage 

3 5 

>25 above 6 13 

12 49 380-560 

Predicted noise levels (dB(A)) 37 - 58 36 - 63 

Complies 4 2 

0-5 above 2 2 

5-15 above 2 4 

15-25 above 0 0 

>25 above 0 0 

13 49 315-550 

Predicted noise levels (dB(A)) >30 - 46 14 – 39 

Complies 186 184 

0-5 above 0 0 

5-15 above 0 0 

15-25 above 0 0 

>25 above 0 0 

14 40 35-390 

Predicted noise levels (dB(A)) 34 - 72 >30 – 52 

Complies 27 49 

0-5 above 9 2 

5-15 above 9 2 

15-25 above 5 0 

>25 above 3 0 

15 43 55-550 

Predicted noise levels (dB(A)) 44 - 76 >30 - 67 

Complies 0 33 

0-5 above 6 1 

5-15 above 18 2 

15-25 above 8 2 
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NCA NML 
Distance to 

receivers (m) 
Noise Levels / 

Compliance with NML 

Construction Stage 

3 5 

>25 above 6 0 

16 49 520-870 

Predicted noise levels (dB(A)) >30 - 81 >17 – 51 

Complies 25 44 

0-5 above 9 1 

5-15 above 8 0 

15-25 above 1 0 

>25 above 2 0 

 

Summary of predicted noise impacts 

Table 6-23 outlines the predicted worst case construction noise levels during standard daytime 
hours within each of the NCAs. For receivers within NCAs set back from the road corridor (NCAs 1, 
4, 5, 8, 9, 12, 13 and 16), NMLs would generally be complied with during standard daytime 
construction hours. However for receivers within NCAs adjacent to the road corridor (NCAs 2, 3, 6, 
7, 10, and 11), the majority of these receivers would experience some exceedance of daytime 
NMLs. 
 
As would be expected, receivers closest to the proposed works would be worst impacted, in 
particular those receivers within NCAs 2, 3 and 6 located 7-15 meters from the proposed works. The 
number and extent of NML exceedances drops off significantly at dwellings screened by a “first row” 
of houses. 
 
Of the assessed construction stages, demolition works (Stage 1a) incorporating concrete sawing 
and / or jackhammering are expected to have the biggest noise impact to receivers with these 
activities restricted to daytime hours wherever possible. More than 100 receivers in each of NCA 2 
and NCA 3 are predicted to be “Highly Noise Affected” (exposed to noise levels greater than 75 
dB(A)) during some demolition works. Direct exposure of any one receiver to demolition works is 
expected to be limited to 1-2 weeks.  
 
As indicated in Table 6-24, predicted worst case construction noise levels from works outside 
standard hours (based on an assessment of impacts against the more conservative night time NML) 
would generally comply with NMLs for most receivers within each of the potentially impacted NCAs. 
Similar to the assessment of works during standard construction hours, receivers within NCAs 
closest to the road corridor would be worst impacted in particular receivers within NCAs 2 and 3 
being potentially exposed to noise levels more than 25dB(A) above night time NMLs in some 
instances. 
 
Of the two assessed activities during night time hours, paving works (Stage 3) are predicted to 
impact the greatest number of receivers, with receivers within NCAs 2 and 3 worst impacted 
including exceedances greater than 25dB(A) above NMLs in some instances.  The duration of worst 
case impacts is expected to be 2-3 nights for affected receivers.  
 
Noise impacts from bridge works (Stage 5) are predicted to be greatest in NCAs 5, 6, 9, 10 and 11 
within which predicted worst case impacts may range above 25 dB(A).  Exceedance of NMLs in 
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other NCAs further removed from the bridge works would generally be contained to 5dBA above the 
NML.  

Predicted construction traffic noise 

The assessment of potential noise impacts from construction vehicles on public roads within the 
study area (as opposed to when they operate within a construction site) would be assessed during 
detailed design. In accordance with the relevant guidelines, where construction traffic is not 
predicted to increase existing traffic noise levels by more than 2 dB(A), then no further assessment 
or mitigation of impacts would be required. Where impacts of construction traffic noise are predicted 
to be greater than 2 dB(A), further assessment would be required.  
 
Construction traffic generated by the proposal is not expected to substantially increase traffic 
volumes on roads in the study area, therefore it is considered reasonable to assume that the 
increase to existing traffic noise levels resulting from construction traffic would not be greater than 
2dB(A). This would be confirmed during detailed design. 

Sleep disturbance from construction works 

In accordance with the relevant guidelines, the likelihood of sleep disturbance within nearby 
residences has been assessed where works are expected to extend over more than two 
consecutive nights.  
 
The assessment of construction noise impacts has been undertaken on the assumption that 
construction stages 1, 2 and 4 would be restricted to standard hours. Therefore the assessment of 
potential sleep disturbance impacts is based on proposed night time construction activities during 
stages 3 (paving) and 5 (bridge works). 
 
The results presented in Appendix E indicate that some proposed night time construction activities 
may generate noise levels in excess of the sleep disturbance screening criterion of 65 dB(A), 
resulting in potential sleep disturbance impacts particularly for receivers closest to the works within 
NCAs 2, 3, 6, 7, 10 and 11.  
 
Further assessment of potential sleep disturbance impacts and opportunities to reduce the need for 
night time works would be undertaken during detailed design.  

Construction vibration 

Vibration intensive plant proposed to be operated during construction works include: 
 

 vibratory rollers during earthworks and paving 

 jack hammers during demolition of existing structures/pavement 

 pile boring for bridgeworks. 
 
Where vibration intensive plant is used, vibration would need to be managed to minimise 
disturbance to building occupants and avoid damage to buildings and other structures. Based on the 
relevant guidelines, the recommended safe working distances for typical items of vibration intensive 
plant are outlined in Table 6-25.  
 
In relation to human response, the safe working distances relate to continuous vibration. For most 
construction activities, vibration emissions are intermittent and higher vibration levels over shorter 
periods are considered acceptable. Additional assessment would be undertaken where the human 
response criteria are exceeded. 
 
Vibration criteria are not expected to be exceeded at any receiver during construction of the 
proposal. 
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Table 6-25: Safe working distances for vibration intensive plant (TfNSW 2013) 

Plant item Rating/description 

Safe working distance 

Cosmetic 
damage 

(British Std 7385) 

Human response 
(DECCW) 

Vibratory roller <50 kN (typically 1-2 t) 
<100 kN (typically 2-4 t) 
<200 kN (typically 4-6 t) 
<300 kN (typically 7-13 t) 
>300 kN (typically 13-18 t) 
>300 kN (> 18 t) 

5 m 
6 m 
12 m 
15 m 
20 m 
25 m 

15 m to 20 m 
20 m 
40 m 
100 m 
100 m 
100 m 

Small hydraulic hammer 300 kg – 5 to 12 t excavator 2 m 7 m 

Medium hydraulic hammer 900 kg – 12 to 18 t excavator 7 m 23 m 

Large hydraulic hammer 1600 kg – 18 to 34 t excavator 22 m 73 m 

Vibratory pile driver Sheet piles 2 m to 20 m 20 m 

Pile boring ≤ 800 mm 2 m  n/a 

Jackhammer Hand held 1 m Avoid contact with 
structure 

Operation  

The predicted operational noise levels at each of the 3,105 receivers assessed are presented in 
Appendix E and shown in Figure 6-12.  
 
In summary, the following impacts were identified in terms of exceedances of operational noise 
criteria and the associated requirement for additional noise mitigation: 
 

 No mitigation was found to be required for 2,840 receivers (about 91 per cent of all receivers)  

 265 receivers were identified for consideration of additional noise mitigation (about nine per cent 
of all receivers). 
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Figure 6-12   |  Receivers eligible for mitigation indicated by controlling noise criterion Page 1 of 2
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Figure 6-12   |  Receivers eligible for mitigation indicated by controlling noise criterion Page 2 of 2
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Residential receivers  

Residential receivers that qualify for the assessment of potential additional mitigation based on 
predicted noise levels during operation of the proposal include the following: 
 

 Properties immediately adjacent to The Northern Road, particularly between Jamison Road and 
Maxwell Street, and Bickley Road and Aspen Street. Operational noise at approximately 90 per 
cent of these properties is predicted to exceed the cumulative limit (ie. exceed the relevant noise 
criterion by more than 5dB(A)) 

 Properties on the northern sides of Smith Street (west of The Northern Road) and Maxwell 
Street where operational noise levels are expected to increase by 2 dB(A) or more as a result of 
the proposal  

 Properties located adjacent to the junction of the M4 Motorway and The Northern Road, 
particularly those situated adjacent to the M4 Motorway’s eastbound ramps. 

 
It is noted that many of the receivers identified as potentially requiring mitigation that front The 
Northern Road are already currently exposed to acute noise levels for either day or night periods. 
Likewise properties that do not front The Northern Road, the M4 Motorway, Maxwell Street or Smith 
Street would generally comply with operational noise criteria. 
 
In addition to road traffic noise during operation, other noise sources associated with operation of 
the proposal have been considered including the installation of audio tactile pedestrian crossing 
devices (audio-enabled pedestrian push buttons). The installation of these devises is proposed at 
the following four intersection upgrades as part of the proposal: 
 

 The intersection of Glenmore Parkway and Wentworth Road  

 The M4 Motorway interchange 

 The intersection of Frogmore Road and Tukara Road  

 The intersection of The Northern Road and Jamison Road.  
 
These units improve accessibility for the hearing and vision impaired by emitting vibration and 
audible signals at safe crossing times. The audible signal of these units can, however, impact the 
acoustic amenity of nearby receivers. 
 
Nine properties have been identified as being situated within 18 meters of these intersection 
upgrades, all of which have been recommended for property treatments which would reduce the 
level of noise within the dwelling from outside noise sources such as these. However it is 
recommended that further assessment be undertaken during detailed design to ensure associated 
impacts are appropriately mitigated. 

Non-residential receivers  

Non-residential receivers that qualify for the assessment of potential additional mitigation based on 
predicted noise levels during operation of the proposal include the following: 
 

 Kingswood South Public School due to predicted increased traffic noise from The Northern Road 
and Smith Street once the proposal is operational   

 Kingswood High School due to predicted increased traffic noise from Bringelly Road and The 
Northern Road traffic on western building facades 

 Montgrove College due to predicted increased noise from Bringelly Road and The Northern 
Road on most facades 

 Penrith Christian School and Imagine Nations Church due to predicted increased noise from the 
proposal on numerous southern and western building facades 

 Mary McKillop High School due to minor exceedances predicted for all eastern and some 
southern facades 

 Penrith Anglican College due to potential exceedances from traffic increases on Wentworth 
Road impacting several facades of the western and eastern buildings  
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 Jehovah’s Witnesses due to predicted exceedances of the external criterion at most facades due 
to increased traffic on The Northern Road and Homestead Road. 

Application of noise mitigation  

In accordance with the relevant guidelines, the following operational noise mitigations have been 
assessed for the proposal: 
 

 Installation of low noise pavements 

 Erection of noise barriers 

 Provision of at-property treatments. 
 
An assessment of reasonable and feasible noise mitigation measures for the proposal is 
summarised below. 

Low noise pavement 

The use of low-noise pavements is generally a preferred form of noise mitigation on road proposals 
as its use has the potential to benefit the largest number of receivers. However this would not be 
feasible for the proposal due to the number of traffic lights and their potential causation of stop-start 
traffic as well as considerations relating to constructability, debris-management, maintenance, and 
traffic switch requirements. These issues would negate the potential acoustic benefit of using low-
noise pavement, such that it would not be considered a reasonable mitigation measure for this 
proposal.  
 
Based on this assessment, low-noise pavement is not considered a viable mitigation measure 
during operation of the proposal.  

Noise barriers 

The assessment of reasonable and feasible options for the implementation of noise barriers as a 
form of operational noise mitigation for the proposal is presented in Appendix E. Of the qualifying 
receivers assessed, the application of noise barriers was considered reasonable and feasible at the 
following two locations: 
 

 Along the northern side of the eastbound M4 Motorway off-ramp extending north along the 
western side of The Northern Road to Tukara Road (about 838 metres long and five metres 
high). A westward extension of this barrier as a planted earth mound is proposed and considered 
viable to assist with earthworks spoil management, visual impact and noise mitigation for 
residents in South Penrith. The extension (as a planted earth mound) is proposed to extend west 
by about another 550 metres from the barrier shown in Figure 6-13. 

 Along the western side of The Northern Road from Tukara Road to Aspen Street (about 460 
metres long and up to five metres high). 

 
The benefit to receivers at these locations in terms of the reduction in noise achieved by the noise 
barriers is outlined in Figure 6-13.  
 
Several noise barrier options were considered at Penrith Christian School. However, none of these – 
including a barrier extending from Simeon Road to the northern end of The Northern Road / M4 
Motorway southbound slip lane – would mitigate all exceedances of noise criteria at eligible 
receivers. A noise wall with a maximum height of eight metres was found to bring too few receivers 
into compliance with traffic noise criteria, and as such a noise wall is not considered an effective 
form of treatment at this property. 
 
A lower barrier height, while also not sufficient to achieve compliance with noise criteria, may be 
able to address the predicted noise level increase from the proposal only. At-property treatments 
would potentially deliver more effective noise mitigation for each qualifying receiver. Preliminary site 
investigations indicate that the construction type of the qualifying receiver buildings could limit the 
effectiveness of at-property treatments for the school.  
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To determine the most effective type of noise mitigation, further consultation with Penrith Christian 
School and specific examination of the construction of the qualifying buildings is required prior to or 
during detailed design.   
 
The application of noise barriers would be further assessed and refined as required during the 
detailed design stage of the proposal. 
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At-property treatments 

Where noise barriers and/or low noise pavements are not considered feasible or reasonable, noise 
impacts at affected dwellings would be required to be mitigated using at-property treatments. In 
accordance with the relevant guidelines, the following treatments would be considered at impacted 
receivers: 
 

 The installation of courtyard screen walls 

 Fresh air ventilation systems that meet Building Code of Australia requirements with the 
windows and doors shut 

 Upgraded windows and glazing and solid core doors on the exposed facades of masonry 
structures only (these techniques would be unlikely to produce any noticeable benefit for light 
frame structures with no acoustic insulation in the walls) 

 Upgrading window and door seals and treatment of sub floor ventilation 

 The sealing of wall vents 

 The sealing of the underfloor below the bearers 

 The sealing of eaves. 
 
At-property treatments would be considered the most reasonable form of noise mitigation for those 
223 receivers where exceedances of operational noise criteria have been predicted and the 
implementation of proposed noise barriers would not achieve the required reduction in noise levels 
at that receiver due to breaks in any barrier solution to necessitate driveway access. These 223 
properties are identified in Appendix E. 
 
Further assessment of individual receivers requiring treatment and consultation with affected 
property owners would be undertaken during detailed design. 
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6.2.5 Safeguards and management measures   

Table 6-26 identified the safeguards to be implemented for the proposal in order to mitigate and 
manage noise and vibration impacts. 
 
Table 6-26: Noise and vibration safeguards and mitigation measures 

Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

Noise 
and 
vibration 

A Noise and Vibration Management 
Plan (NVMP) will be prepared and 
implemented as part of the CEMP. 
The NVMP will generally follow the 
approach in the Interim Construction 
Noise Guideline (ICNG) (DECC, 
2009) and identify: 

 all potential significant noise and 
vibration generating activities 
associated with the activity 

 feasible and reasonable 
mitigation measures to be 
implemented, taking into account 
Beyond the Pavement: urban 
design policy, process and 
principles (Roads and Maritime, 
2014). 

 a monitoring program to assess 
performance against relevant 
noise and vibration criteria  

 arrangements for consultation 
with affected neighbours and 
sensitive receivers, including 
notification and complaint 
handling procedures 

 contingency measures to be 
implemented in the event of non-
compliance with noise and 
vibration criteria. 

Contractor Detailed 
design / pre-
construction 

Core standard 
safeguard NV1 
 
Section 4.6 of 
QA G36 
Environment 
Protection 

Noise 
and 
vibration 

All sensitive receivers (e.g. schools, 
local residents) likely to be affected 
will be notified at least five days prior 
to commencement of any works 
associated with the activity that may 
have an adverse noise or vibration 
impact. The notification will provide 
details of: 

 the project  

 the construction period and 
construction hours 

 contact information for project 
management staff 

 complaint and incident reporting 

Contractor Detailed 
design / pre-
construction 

Core standard 
safeguard NV2 
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Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

 how to obtain further information.   

Noise 
and 
vibration  

Further assessment of reasonable 
and feasible operational noise 
mitigation in the form of noise 
barriers and at-property treatments 
would be assessed and determined 
during detailed design. At-property 
treatments would be determined and 
implemented in consultation with 
impacted property owners. 

Roads and 
Maritime 
Services 

Detailed 
design / pre-
construction  

Additional 
safeguard 

Noise 
and 
vibration 

Further assessment of Penrith 
Christian School would be 
undertaken to determine the most 
effective noise mitigation option 

Roads and 
Maritime 
Services  

Detailed 
design 

Additional 
safeguard 

Noise 
and 
vibration 

Construction staff will be inducted 
and educated regarding 
management of noise impacts. 

Contractor  Pre-
construction  

Additional 
safeguard 

Noise 
and 
vibration 

Where works are required outside 
standard construction hours, 
construction programming would be 
developed in consultation with 
Roads and Maritime to minimise 
noise impacts – this may include 
agreement on completing 
construction in as short a time as 
possible or implementing time and 
duration restrictions and respite 
periods. 

Contractor  Pre-
construction  

Additional 
safeguard 

Noise 
and 
vibration 

Place as much distance as possible 
between the plant or equipment and 
residences and other sensitive land 
uses, particularly at site compounds. 

Contractor  Pre-
construction / 
construction  

Additional 
safeguard 

Noise 
and 
vibration 

Use temporary site buildings and 
materials stockpiles as noise 
barriers (e.g. on site compounds). 

Contractor  Pre-
construction / 
construction  

Additional 
safeguard 

Noise 
and 
vibration 

Schedule construction of any 
permanent walls so that they can be 
used as early as possible as noise 
barriers. 

Contractor  Pre-
construction / 
construction  

Additional 
safeguard 

Noise 
and 
vibration 

Where practical, schedule the use of 
vibration intensive equipment for 
less sensitive times of the day. 

Contractor  Pre-
construction / 
construction  

Additional 
safeguard 

Noise 
and 

Avoid multiple vibration intensive 
activities occurring at the same time. 

Contractor  Pre-
construction / 

Additional 
safeguard 
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Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

vibration construction  

Noise 
and 
vibration 

Selection of ancillary site locations 
should consider the proximity of the 
sites to sensitive receivers.  Where 
compounds are close to residences, 
additional care should be taken in 
layout and utilising structures and 
stockpiles as noise screens. 

Contractor  Pre-
construction / 
construction  

Additional 
safeguard 

Noise 
and 
vibration 

Where possible, works outside of 
standard construction hours will be 
planned so that noisier works are 
carried out in the earlier part of the 
evening or night time. 

Contractor  Pre-
construction / 
construction  

Additional 
safeguard 

Noise 
and 
vibration 

Examine different types of machines 
that perform the same function and 
compare the noise level data to 
select the least noisy machine. For 
example, rubber wheeled tractors 
can be less noisy than steel tracked 
tractors. 

Contractor  Pre-
construction / 
construction  

Additional 
safeguard 

Noise 
and 
vibration 

Select appropriately sized 
equipment for the task rather than 
using large equipment when not 
necessary. 

Contractor  Pre-
construction / 
construction  

Additional 
safeguard 

Noise 
and 
vibration 

Reduce throttle setting and turn off 
equipment when not being used. 

Contractor  Construction  Additional 
safeguard 

Noise 
and 
vibration 

Regularly inspect and maintain 
equipment to ensure it is in good 
working order. Also check the 
condition of mufflers. 

Contractor  Construction  Additional 
safeguard 

Noise 
and 
vibration 

Where acceptable from a work 
health and safety perspective, 
quieter alternatives to reversing 
alarms (such as spotters, closed 
circuit television monitors and 
‘smart’ reversing alarms) would be 
used particularly during out of hours 
activities. 

Contractor  Construction  Additional 
safeguard 

Noise 
and 
vibration 

Noise monitoring will be undertaken 
to assess compliance with noise 
management levels (NMLs) and 
assess the effectiveness of noise 
mitigation.   

Contractor  Construction  Additional 
safeguard 
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Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

Noise 
and 
vibration 

All noise complaints will be 
investigated and appropriate 
mitigation measures implemented 
where practicable to minimise 
further impacts. 

Contractor  Construction  Additional 
safeguard 

 

6.3 Biodiversity  

The potential impacts of the proposal on biodiversity are assessed in the Biodiversity Assessment, 
provided in Appendix F. The potential impacts, and safeguards to mitigate them, are summarised in 
this section. 

6.3.1 Methodology 

A detailed methodology for the biodiversity assessment is provided in the Biodiversity Assessment 
in Appendix F.  
 
The assessment areas referenced throughout this section are defined as: 
 

 Proposal area – This area comprises the limits of the upgrade design and compound site 
locations with an additional five metre buffer to allow for a small contingency surrounding the 
proposal for construction activities 

 Investigation area – This includes the proposal area and surrounding area that may be used for 
site access 

 Locality – This is taken to be a ten kilometre radius surrounding the proposal area. 
 
The methodology for the biodiversity assessment involved: 
 

 A desktop review of relevant database records and previous studies within a ten kilometre radius 
of the proposal area to identify Commonwealth and State listed threatened species, populations 
and ecological communities 

 The mapping of vegetation communities and flora through aerial photograph interpretation, 
broad-scale vegetation mapping, and elevation data to stratify vegetation and habitats in the 
investigation area, as well as a review of previous vegetation mapping undertaken by Jacobs as 
part of the M4 Smart Motorway Biodiversity Assessment (Jacobs, 2015) 

 Terrestrial flora and fauna surveys conducted on 30 September 2015, 19 January and 31 March 
2016 

 A vegetation and habitat condition assessment using the BioBanking Assessment Methodology 
(BBAM 2014) 

 Visual site inspections of aquatic habitat conducted on 20–22 February 2016  

 An assessment of threatened species to identify the likely occurrence of State and nationally 
listed threatened species; these were identified from background reviews based on their habitat 
requirements 

 An assessment of significance for threatened species and ecological communities positively 
identified during surveys and inspections or that are considered to have a moderate or high 
likelihood of occurring in the investigation area 

 Identification of impacts and associated mitigation measures to reduce and manage impacts. 
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6.3.2 Legislative context 

The information presented in this section identifies the potential impacts of the proposal on 
biodiversity in relation to the relevant State and Commonwealth environmental and threatened 
species legislation and policy. Relevant legislation includes: 
 

 NSW Environmental Planning and Assessment Act 1979 (EP&A Act) 

 NSW Threatened Species Conservation Act 1995 (TSC Act) 

 NSW Noxious Weeds Act 1993 (NW Act) 

 Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) 

 Fisheries Management Act 1994 (FM Act) 

6.3.3 Existing environment 

The proposal is located within the Cumberland sub-region of the Sydney Basin Bioregion and the 
Cumberland Plain Mitchell Landscape where only 11 per cent of the original native vegetation 
remains. This region is significant for biodiversity because it supports several endemic flora and 
fauna species found only on the Cumberland Plain.  
 
A list of plants and animals recorded during the field surveys is provided in the Biodiversity 
Assessment in Appendix F. The surveys recorded 86 plant species (of which 48 species, or 55 per 
cent, were exotic), 34 vertebrate fauna species (including 31 bird species, two frog species and one 
reptile species) and five weeds declared as noxious in the Local Control Authority area of 
Hawkesbury River County Council. Dams in the investigation area possess a range of aquatic 
species. 

Vegetation communities 

The native vegetation in the investigation area is mapped by Tozer (2003) as Shale Plains 
Woodland with some small patches of Alluvial Woodland along streams. There is about 
17.6 hectares of native vegetation within the investigation area that varies in condition from poor to 
moderate (this includes about 11.4 hectares of revegetation along the M4 Motorway).  
 
Native vegetation in the investigation area comprises three plant community types as defined under 
the NSW Vegetation Information System database, including some listed as critically endangered 
and endangered under the TSC Act. These plant community types are: 
 

 Grey Box - Forest Red Gum grassy woodland on flats of the Cumberland Plain, Sydney Basin 
Bioregion (includes revegetation along the M4 Motorway) – listed as critically endangered under 
the TSC Act 

 Forest Red Gum - Rough-barked Apple grassy woodland on alluvial flats of the Cumberland 
Plain, Sydney Basin Bioregion – listed as endangered under the TSC Act  

 Phragmites australis and Typha orientalis coastal freshwater wetlands of the Sydney Basin 
Bioregion – constructed dams – not listed as endangered under the TSC Act. 

 
Figure 6-14 outlines the location and distribution of these vegetation communities within the 
investigation area. 
 
Planted vegetation is prevalent throughout the investigation area (particularly along the M4 
Motorway and The Northern Road) and includes a wide mix of native and exotic species. Both 
native and planted vegetation within the investigation area is recovering from past disturbance and 
is suffering from ongoing disturbances from farming and urban development. Native species 
richness is low across the investigation area, typical of small disturbed vegetation remnants in 
western Sydney.  
 
There are no large undisturbed patches of vegetation in the investigation area and most discrete 
native vegetation patches are less than one hectare in size. The exception to this is the planted 
vegetation along the M4 Motorway and a patch of native vegetation at 1840 The Northern Road, 
Orchard Hills.  
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Habitats  

Natural fauna habitats in the locality have been largely removed and/or modified for residential 
development and road infrastructure. The small patch size and irregular shape of the vegetation 
patches in the investigation area suggests that no undisturbed core habitats are present. 
Additionally, habitat connectivity is limited due to urban development acting as a barrier to wildlife 
movement both in a north–south and east–west direction. 
 
Habitat in the investigation area includes: 
 

 Remnant or regrowth grassy and shrubby woodland 

 Riparian and aquatic habitats 

 Planted native species  

 Cleared and modified agricultural and residential landscapes. 
 
These somewhat isolated and fragmented habitats provide shelter, breeding and foraging resources 
for several common frog, reptile and bird species, and are likely to provide habitat for common 
mammals. The overall condition of fauna habitat in the investigation area was considered poor and 
the habitat values for fauna in the investigation area are generally limited. 
 
Hollow-bearing trees are sparse, with only six identified during the field survey. The lack of hollow-
bearing trees is a symptom of the young age cohort of trees. Most of the vegetation along the M4 
Motorway corridor was planted after construction of the M4 Motorway and as such lacks maturity 
(apart from small pockets with remnant mature trees), thereby reducing the habitat potential of these 
plantings. 
 
There is a series of seven box culverts under the Glenmore Parkway where the road crosses an 
unnamed tributary of Surveyors Creek. These culverts may be suitable as roosting habitat for bats 
such as the Southern Myotis and/or the Eastern Bent-wing Bat. However, the conditions are not 
considered optimal as roosting habitat and no bats or evidence of past use were observed in the 
culverts during the site survey. However, the culverts may occasionally be used as a roost site. 
 
The existing bridge over the M4 Motorway is considered to have a low likelihood of providing habitat 
for roosting bats as the bridge is subject to considerable traffic noise, lighting and wind impacts. 
 
Figure 6-14 includes the distribution of fauna habitats across the investigation area. 

Aquatic biodiversity  

The investigation area is located within the Hawkesbury-Nepean Catchment. The proposal directly 
traverses two tributaries of Surveyors Creek and ultimately drains to the Nepean River at Penrith. 
There are also a number of other unmapped, unnamed minor drainage lines and gullies.  
 
Several threatened aquatic species have been previously recorded in the Hawkesbury-Nepean 
Catchment; however, habitat for these species is not present within the investigation area.  
 
Two mapped waterways that may be impacted by the proposal are: 
 

 An unnamed tributary of Surveyors Creek at Glenmore Parkway. This is identified as Type 1 – 
Key Fish Habitat, with the watercourse and Class 2 – Moderate Fish Habitat due to the presence 
of limited in-stream aquatic vegetation 

 An unnamed tributary of Surveyors Creek crossed by The Northern Road at Penrith Golf and 
Recreation Club. This is identified as Type 2 – Moderate Fish Habitat having limited aquatic 
habitat classified and as a Class 3 – Minimal Fish Habitat waterway. 

 
Figure 6-14 also includes the distribution of aquatic habitats across the investigation area.  
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Groundwater dependent ecosystems 

Groundwater dependent ecosystems (GDEs) are ecosystems for which species composition and 
natural processes are influenced by the presence or absence of groundwater. No high probability 
GDEs are mapped within or near the investigation area. However, the plant community types within 
the investigation area are known to have a high probability of being GDE within the Hawkesbury-
Nepean catchment. 
 
The majority of watercourses within the investigation area are ephemeral, with most flow events 
occurring in direct response to major rainfall; this results in flows of short duration. There is no 
evidence of base flows (that is, springs or diffuse flow from saturated sediment or bedrock) feeding 
any of the streams within the investigation area. Therefore, these systems within the investigation 
area are not considered to support GDEs. 

Threatened biodiversity 

Two threatened ecological communities (TECs) listed under the TSC Act were identified in the 
investigation area: 
 

 4.8 hectares of Cumberland Plain Woodland in the Sydney Basin Bioregion (critically 
endangered under the TSC Act), including revegetation along the M4 Motorway 

 1.1 hectares of River-Flat Eucalypt Forest on Coastal Floodplains of the New South Wales North 
Coast, Sydney Basin and South East Corner Bioregions (endangered under the TSC Act). 

 
Figure 6-15 shows the distribution of threatened ecological communities in the investigation area.  
 
No nationally listed threatened ecological communities (listed under the EPBC Act) are present. The 
patches of Cumberland Plain Woodland in the investigation area are generally too small and/or the 
groundcover does not possess the required cover of perennial native species to be classified under 
the EPBC Act as the critically endangered Cumberland Plain Shale Woodlands and Shale-Gravel 
Transition Forest ecological community.  
 
Twenty-nine threatened flora species and one endangered population have been previously 
recorded or modelled as having the potential to occur in the locality. However, the investigation area 
is considered unlikely to provide suitable habitat for threatened flora species with none recorded 
within the investigation area during the field investigations. Overall, threatened flora species are 
considered to have a low likelihood of occurrence or are unlikely to occur. 
 
Based on regional records and the presence of suitable habitat, 53 threatened fauna species have 
been identified in the locality. These species include 16 mammals, 27 birds, one reptile, five frogs, 
two invertebrates and two fish.   
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No threatened fauna species or evidence of them was recorded in the investigation area during the 
field investigations. However, the investigation area has been assessed as providing some limited 
habitat potential for the following species of bat: 
 

 The Eastern Bent-wing Bat, the Eastern Freetail Bat and the Southern Myotis (all listed as 
vulnerable under the TSC Act). Box culverts below Glenmore Parkway may provide a roost 
site for Eastern Bent-wing Bat and the Southern Myotis, and some hollow-bearing trees in 
the investigation area may provide a roosting resource for the Eastern Freetail Bat. However, 
there is limited potential for this and conditions are not considered optimum. The M4 
Motorway overpass is not considered optimal as a roost site for bats, and the likelihood of 
these or any other species of bats roosting under the bridge is considered low 

 The Grey-headed Flying-fox (listed as vulnerable under the TSC Act and EPBC Act). This 
species is considered moderately likely to forage in the trees within the investigation area. 
Flowering and fruiting plants in gardens and parks are likely to be used extensively by this 
species. No roost camps are present in the investigation area but the bats from the Emu 
Plains camp, and the Ropes Creek camp, are likely to forage in the investigation area. 

 
The Swift Parrot (listed as endangered under the TSC Act and EPBC Act) is considered moderately 
likely to occur in the investigation area on occasion based on previous recordings in and around the 
investigation area, although no significant areas of foraging habitat are present. 
 
No Cumberland Plain Land Snails were found in the investigation area and this species is not 
expected to occur due to unfavourable conditions. 
 
Two threatened aquatic species, the Macquarie Perch (Macquaria australasica) and Australian 
Grayling (Prototroctes marena) have been recorded within the Hawkesbury-Nepean Catchment. 
However, habitat for these species is not present within the study area, and the degraded 
waterways in the proposal area are not considered suitable for these species. 

Migratory species 

Eleven migratory bird species were identified in the desktop searches as potentially occurring in the 
locality. Of these:  
 

 The Fork-tailed Swift, White-throated Needletail and Latham’s Snipe are considered 
moderately likely to occur in the investigation area 

 The Fork-tailed Swift and White-throated Needletail were assessed as potentially flying over 
the investigation area but not using it as habitat 

 The Latham’s Snipe was assessed as potentially using the wetlands on a seasonal basis for 
foraging and roosting when in Australia.  

 
It is unlikely that the small dams in the investigation area would support a large important population 
of the Latham’s Snipe. 
 
While some migratory species of bird are likely use the investigation area and locality, the 
investigation area would not be classed as an ‘important habitat’ as defined under the EPBC Act 
Policy Statement 1.1 Significant Impact Guidelines (Department of the Environment, 2013). 
 
The proposal would not substantially modify, destroy or isolate an area of important habitat for the 
migratory species and it would not seriously disrupt the lifecycle of an ecologically significant 
proportion of a population of migratory birds. As such, the proposal would have a low risk of 
significant impact on these migratory species. 
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6.3.4 Potential impacts 

Construction 

Loss of vegetation and habitat 

Vegetation and associated habitat would be cleared to accommodate the proposal. The predicted 
loss of vegetation is summarised in Table 6-27. As shown, the proposal would impact about 
2.4 hectares of remnant native vegetation and up to 3.9 hectares of planted vegetation along the M4 
Motorway (6.3 hectares in total). This represents about 36 per cent of the vegetation within the 
investigation area (the large proportional impact is due to the long narrow investigation area that is 
almost entirely occupied by the proposal area). However, this impact would represent only 0.12 per 
cent of the vegetation within the locality (the area within ten kilometres of the proposal). 
 
It is proposed to locate compound sites in currently cleared and disturbed areas, and no endangered 
native vegetation would be removed for compound sites, in accordance with the direction provided 
in the Biodiversity Guidelines: Protecting and Managing Biodiversity of RTA Projects (NSW Roads 
and Traffic Authority, 2011). 
 
Table 6-27 Predicted loss of vegetation from the proposal 

Plant community 
type 

Condition Extent in the 
investigation 

area (ha) 

Potential 
impact 
(ha) 

Impact as % of 
local occurrence 
(in investigation 
area)* 

Impact in 
the context 
of the 
locality 
(within 10 
km) 

Grey Box - Forest Red 
Gum grassy woodland 
on flats of the 
Cumberland Plain, 
Sydney Basin Bioregion 

Moderate 1.5 0.3 20% 

0.18% 

 

(3190 ha 
mapped in the 

locality) 

Grey Box - Forest Red 
Gum grassy woodland 
on flats of the 
Cumberland Plain, 
Sydney Basin Bioregion 

Poor 3.3 1.6 48% 

Grey Box - Forest Red 
Gum grassy woodland 
on flats of the 
Cumberland Plain, 
Sydney Basin Bioregion 

Poor (historical 
M4 
revegetation – 
established) 

11.4 3.9 34% 

Forest Red Gum - 
Rough-barked Apple 
grassy woodland on 
alluvial flats of the 
Cumberland Plain, 
Sydney Basin Bioregion 

Moderate 1.1 0.4 36% 

0.02% 

 

(1703 ha 
mapped in the 

locality) 

Phragmites australis 
and Typha orientalis 
coastal freshwater 
wetlands of the Sydney 
Basin Bioregion 

Poor 0.3 0.1 33% 
Dams not 

mapped but 
extensive 

Total 17.6 6.3 36% 0.12% 
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Indirect impacts such as an increase in edge effects are not anticipated as a result of the proposal 
given the existing disturbed nature and poor condition of the majority of vegetation in the 
investigation area, with no large core areas of habitat currently unaffected by edge effects.  
 
The culverts under Glenmore Parkway would be impacted during construction of the proposal, 
impacting potential roosting habitat for bats such as the Southern Myotis and/or the Eastern Bent-
wing Bat, although, as noted above, no bats or evidence of them was identified in the culverts. 
Impacts on the M4 Motorway overpass are not considered likely to impact any potential roost site for 
bats as the likelihood is assessed as low. 

Threatened biodiversity 

The potential impacts of the proposal on TECs are summarised in Table 6-28. For the purpose of 
this assessment, the investigation area is considered to be the entire road reserve. The extent of 
local occurrence includes the adjacent contiguous areas of vegetation outside the investigation area, 
where contiguous areas are deemed to be areas of the TEC within 100 metres of each other.  
 
The biggest impact would be on planted vegetation along the M4 Motorway that is considered 
representative of the Cumberland Plain Woodland in the Sydney Basin Bioregion TEC (see Table 6-
28), with the predicted loss of about 3.9 hectares of this community. The predicted loss of remnant 
Cumberland Plain Woodland in the Sydney Basin Bioregion TEC is about 1.9 hectares (see Table 
6-28), which represents about 23 per cent of the local occurrence of this TEC. When combined 
(planted and remnant), impacts of the proposal would potentially result in the total loss of about 
5.8 hectares of the Cumberland Plain Woodland in the Sydney Basin Bioregion TEC.  
 
Although this represents a large proportion of the local occurrence of this TEC, when considered in 
the context of the locality (the area within ten kilometres of the proposal), the proportional impacts 
would be small (see Table 6-28).  
 
The revegetation along the M4 Motorway is replaceable, so impacts on this vegetation are not 
considered as important as impacts on remnant vegetation with an established soil seed bank. 
However, there would be a time lag of 10 to 15 years until any plantings would reach the same 
structure as currently exists. 
 
The impact on the River-Flat Eucalypt Forest TEC would also be minimal. Although the vegetation to 
be removed (0.4 hectares) represents a large portion of the local occurrence (36 per cent), it only 
represents 0.02 per cent of this community in the locality (see Table 6-28). 
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Table 6-28 Predicted loss of TECs from the proposal 

Threatened 
ecological 

community (TSC 
Act) 

Status Extent in the 
investigation 
area (ie road 
reserve) (ha) 

Extent of 
local 

occurrence 
(ha) 

Potential 
impact 

(ha) 

Impact as % 
of local 

occurrence 

Impact in 
the 

context 
of the 

locality 
(within 10 

km) 

Cumberland Plain 
Woodland in the 
Sydney Basin 
Bioregion 

Critically 
endangered 

4.8 

8.4 

(includes extent 
in investigation 
area and 3.6 ha 
of contiguous 
vegetation) 

1.9 23% 

0.18% 

 

(3190 ha 
mapped in 
the locality 

Cumberland Plain 
Woodland in the 
Sydney Basin 
Bioregion – M4 
Motorway 
revegetation 

Critically 
endangered 

11.4 

16.1 

(includes extent 
in investigation 
area and 4.7 ha 
of contiguous 
vegetation) 

3.9 24% 

River-Flat Eucalypt 
Forest on Coastal 
Floodplains of the 
New South Wales 
North Coast, 
Sydney Basin and 
South East Corner 
Bioregions 

Endangered 1.1 1.1 0.4 36% 

0.02% 

 

(1,703 ha 
mapped in 
the locality) 

 
The vegetation to be impacted provides some habitat for threatened fauna species including the 
Eastern Bentwing-bat, Eastern Freetail-bat, Southern Myotis, Grey-headed Flying-fox and Swift 
Parrot. This is generally limited to foraging habitat but the Eastern Freetail-bat may roost in the 
hollow-bearing trees in the investigation area; however, there is limited occurrence of these across 
the investigation area as recorded during the field investigations.  
 
The proposed clearing of vegetation would result in direct impacts to habitat for threatened species 
as outlined in Table 6-29. All vegetation to be impacted is considered potential foraging habitat for 
these threatened species; therefore, the overall impact to foraging habitat would be about 
6.3 hectares, which represents approximately 24 per cent of the local occurrence of habitat for these 
species within the investigation area. 
 
Five of the six hollow bearing trees identified within the investigation area would be removed during 
construction of the proposal, impacting potential roosting habitat for the Eastern Freetail-bat.  
 
Disturbance to the culverts under the Glenmore Parkway may also result in disturbance to potential 
roosting habitat for the Eastern Bentwing-bat and Southern Myotis. 
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Table 6-29 Predicted loss of habitat for threatened species from the proposal 

Threatened 
species) 

TSC 
Act 

EPBC 
Act 

Extent of habitat in the 
investigation area (ha), and type of 
use 

Extent of 
local 
occurrence 
(ha) 

Potential 
impact 
(ha) 

Eastern Bent-
wing Bat 

V - 17.6 

This species may forage in all vegetation in 
the investigation area (specific areas cannot 
be defined), and may potentially roost in box 
culverts under Glenmore Parkway. 

25.9 

6.3 

 

Potential 
disturbance to 

culverts 

Eastern Freetail 
Bat 

V - 17.6 

This species may forage in all vegetation in 
the investigation area (specific areas cannot 
be defined), and may roost in hollow-bearing 
trees. 

25.9 

6.3 

 

Loss of 5 
hollow-

bearing trees 

Southern Myotis V - 17.6 

This species is likely to forage in all 
vegetation in the investigation area, but a 
focus on dams and drainage lines is 
expected. This species may potentially roost 
in box culverts under Glenmore Parkway 
(though this was not observed during field 
survey). 

25.9 

6.3 

 

Potential 
disturbance to 

culverts 

Grey-headed 
Flying-fox 

V V 17.6 

This species may use habitat in the 
investigation area for foraging and potentially 
for roosting. The species may forage in all 
vegetation in the investigation area (specific 
areas cannot be defined).  

25.9 6.3 

Swift Parrot E E 17.6 

This species may use habitat in the 
investigation area for foraging and potentially 
for roosting. The species may forage in all 
vegetation in the investigation area (specific 
areas cannot be defined). 

25.9 6.3 

Migratory species 

The proposal is not expected to have impacts on migratory species due to the minimal habitat in the 
investigation area and the mobile nature of these species. Additionally, the investigation area would 
not be classed as an ‘important habitat’ as defined under the EPBC Act, as no referral criteria are 
met. 

Aquatic biodiversity  

Construction of the proposal would involve work in and around watercourses at two proposed 
waterway crossings. This has the potential to impact aquatic ecosystems if not managed 
appropriately, including changes in water quality, habitat loss and instream barriers.  
 
Potential impacts on water quality during construction would mainly be due to earthworks and 
stockpiling if not managed appropriately. Should this eventuate, there could be a resulting increase 
in turbidity and nutrients from sediments being washed into waterways, or increased stream 
biological oxygen demand (BOD) and decreased dissolved oxygen due to tannins from vegetation 
stockpiles leaching into waterways, all of which can affect aquatic life. 
 
Construction activities, if not managed appropriately, also have the potential to impact riparian 
habitat at these crossings or where the proposed work is located adjacent to waterways. Impacts 



 

The Northern Road Upgrade, Glenmore Parkway to Jamison Road 
Review of Environmental Factors 

250 

could result from clearing and associated erosion and sedimentation, which, in turn would potentially 
impact local water quality.  
 
The tributary of Surveyors Creek at Glenmore Parkway is the only watercourse in the proposal area 
with the potential to support a variety of fish and macroinvertebrate families. Inappropriate design of 
proposed water crossings at this location also has the potential to impede fish movement and 
passage, impacting subsequent breeding or re-population. It would be a requirement during detailed 
design and construction of culverts at this location that barriers to fish not be created through this 
waterway. Additionally, no stockpiles are to be placed within 50 metres of this waterway being a 
Type 1 – Key Fish Habitat. 
 
Woody debris is a significant component of aquatic habitat within the tributary of Surveyors Creek at 
Glenmore Parkway, providing essential habitat for aquatic organisms and a number of plants, algae, 
microorganisms and invertebrates. Tree trunks and fallen branches are also structurally important 
for stabilising stream beds and banks. The removal of large woody debris or snags is listed under 
Schedule 6 of the FM Act as a key threatening process. Construction of the proposal at this location 
would potentially reduce the presence and availability of woody debris and snags if not managed 
appropriately.  
 
Inappropriate design of instream structures such as culverts can impede or prevent fish passage, 
and impact on breeding through restriction of access to spawning grounds. Permits would be 
required under the FM Act for any activities likely to block fish passage (even temporarily) or for 
instream structures. Temporary barriers in Class 2 streams would require adequate fish passage for 
DPI approval. A permit would also be required for all Type 1-3 habitats where free passage of fish is 
obstructed. Any potential impacts on fish passage would be mitigated during detailed design of 
culverts.  
 
The proposal as assessed for this REF would involve clearing of silt from the existing culvert 
beneath Glenmore Parkway, which conveys a tributary of Surveyors Creek. This activity would not 
constitute dredging or reclamation work as defined by the FM Act (refer Section 4.2.5), and it is not 
considered that the works would result in any blocking of fish passage. Therefore there would be no 
requirement for Roads and Maritime to obtain a permit under the FM Act, or to notify the Minister for 
Fisheries in regard to the proposed works at this location. 

Wildlife connectivity and habitat fragmentation  

Habitat fragmentation is a landscape scale process that involves the division of a single large area 
of habitat into two or more smaller areas. The proposal would not divide or break apart an area of 
continuous habitat. However, the widening of The Northern Road would potentially contribute to an 
increase in isolation of habitats to a small degree. Some small ‘islands’ of habitat in the road reserve 
would be cleared or reduced in size, resulting in an increased distance between habitats on the 
eastern and western sides of The Northern Road.  

Injury and mortality  

Fauna injury or death has the greatest potential to occur during vegetation clearing and the extent of 
this impact would be proportionate to the extent of vegetation that is cleared. Some mobile species, 
such as birds, may be able to move away from the path of clearing and may not be greatly affected 
unless they are nesting. However, other species that are less mobile (such as ground-dwelling 
reptiles and mammals), or those that are nocturnal and nest or roost in trees during the day (such as 
arboreal mammals and microchiropteran bat species), may find it difficult to move rapidly when 
disturbed. Common fauna species such as possums, reptiles, birds (particularly fledglings) and frogs 
are the most likely to be affected.  
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Wildlife may also become trapped in any trenches that are dug if the trenches are deep and steep 
sided. Wildlife may also become trapped in machinery that is stored in the investigation area 
overnight and this may result in injury or death. 

Proliferation of weeds 

During construction, there is potential for dispersal of weed seeds and plant material into adjoining 
areas of vegetation or off site, which has the potential to impact on the quality and integrity of the 
native vegetation within the investigation area, including habitat for threatened species (although the 
areas of native vegetation and habitat within the investigation area are generally poor and subject to 
significant weed invasion).  
 
The most likely causes of weed dispersal are associated with clearing of vegetation, stockpiling of 
contaminated mulch and topsoil during earthworks, movement of soil, and attachment of seed (and 
other propagules) to construction vehicles and machinery. 

Pathogens 

Several pathogens known from NSW have potential to impact on biodiversity as a result of their 
movement and infection during construction. Of these, three are listed as key threatening processes 
under either the EPBC Act and/or TSC Act: 
 

 Dieback caused by Phytophthora (Root Rot) (listed under the EPBC Act and TSC Act) 

 Infection of frogs by amphibian chytrid fungus causing the disease chytridiomycosis (listed under 
the EPBC Act and TSC Act) 

 Introduction and establishment of exotic Rust Fungi of the order Pucciniales on plants of the 
family Myrtaceae (listed under the TSC Act). 

 
While these pathogens were not observed or tested for in the investigation area, the potential for 
pathogens to occur should be treated as a risk during construction.  

Noise, vibration and light 

Increased levels of noise and vibration during construction of the proposal, and lighting during night-
time work, would potentially result in local fauna being temporarily displaced by avoiding habitats 
within and adjacent to the work. However, impacts would be temporary and are not likely to have 
any long-lasting effects on the biodiversity of the investigation area. 

Impact of relevant key threatening processes 

Key threatening processes as a result of the proposal include those associated with habitat 
degradation including: 
 

 Vegetation clearing 

 Loss of hollow-bearing trees  

 Removal of dead wood and dead trees 

 Removal of large woody debris from water courses 

 Degradation of native riparian vegetation 

 Instream structures.  
 
There is also potential for other key threatening processes to be further increased from their current 
condition (such as weed invasion, introduction of pests and diseases and alteration of hydrological 
regimes). However, mitigation measures would be implemented to minimise their effect (refer to 
Section 6.3.5).  
 
Further information and assessment of key threatening processes relevant to the proposal are 
included in Appendix F. 
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Operation 

The proposal would result in increased distance between roadside habitats due to the widening of 
The Northern Road. This could result in potential increased fauna injury or mortality as a result of 
fauna species crossing the road, particularly the less mobile species. However, this is not expected 
to significantly increase from the existing environment given the urban nature of the site and minimal 
proposed impacts on habitat connectivity. 
 
Considering the existing levels of noise and vibration and lighting from the surrounding urban 
development, including the existing The Northern Road and M4 Motorway, an increase in any of 
these aspects would be unlikely to be an issue during operation of the proposal. 
 
The proposal may also have potential impacts on aquatic biodiversity if increased pollutant loads in 
road runoff are not managed appropriately. Pollutants would include nutrients, heavy metals, 
pesticides, herbicides and hydrocarbons, which can impact negatively on the aquatic environment. 

Conclusion on significance of impacts  

An Assessment of Significance has been conducted for threatened species and ecological 
communities that have been positively identified or that are considered to have a moderate or high 
likelihood of occurring in the investigation area (refer to Appendix F). 
 
Two threatened ecological communities and five fauna species were assessed for significance 
under the TSC Act: 
 

 Cumberland Plain Woodland in the Sydney Basin Bioregion 

 River-Flat Eucalypt Forest on Coastal Floodplains of the New South Wales North Coast, Sydney 
Basin and South East Corner Bioregions 

 Eastern Bent-wing Bat 

 Eastern Freetail Bat 

 Southern Myotis 

 Grey-headed Flying-fox 

 Swift Parrot. 
 
The proposal is not likely to significantly impact threatened species, populations or ecological 
communities or their habitats, within the meaning of the TSC Act or FM Act and, therefore, a 
Species Impact Statement is not required. 
 
Two threatened species were assessed for significance under the EPBC Act: 
 

 Grey-headed Flying-fox (vulnerable) 

 Swift Parrot (endangered). 
 
The proposal is not likely to significantly impact threatened species, populations, ecological 
communities or migratory species, within the meaning of the EPBC Act. 
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6.3.5 Safeguards and mitigation measures  

Safeguards and management measures for biodiversity are presented in Table 6-30. 
 
Table 6-30 Safeguards and management measures – biodiversity 

Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

Biodiversity A Flora and Fauna Management 
Plan will be prepared in accordance 
with Roads and Maritime's 
Biodiversity Guidelines: Protecting 
and Managing Biodiversity on RTA 
Projects (RTA, 2011) and 
implemented as part of the CEMP. 
It will include, but not be limited to: 

 Plans showing areas to be 
cleared and areas to be 
protected, including exclusion 
zones, protected habitat 
features and revegetation areas 

 Requirements set out in the 
Landscape Guideline (RTA, 
2008) 

 Pre-clearing survey 
requirements 

 Procedures for unexpected 
threatened species finds and 
fauna handling 

 Procedures addressing relevant 
matters specified in the Policy 
and Guidelines for Fish Habitat 
Conservation and Management 
(DPI Fisheries, 2013) 

 Protocols to manage weeds and 
pathogens. 

Contractor Detailed 
design / pre-
construction 
 

Core standard 
safeguard B1 
 
Section 4.8 of 
QA G36 
Environment 
Protection 

Biodiversity Measures to further avoid and 
minimise the construction footprint 
and native vegetation or habitat 
removal will be investigated during 
detailed design and implemented 
where practicable and feasible. 

Contactor Detailed 
design / pre-
construction 
 

Core standard 
safeguard B2 
 

Biodiversity An experienced ecologist will be 
engaged to undertake the pre-
clearing processes for the proposal 
and inform the Flora and Fauna 
Management Plan as required, 
including the following activities: 

 In the weeks prior to 
commencement of clearing (or 
demolition in the case of bridges 

Contactor Detailed 
design / pre-
construction 
 

Additional 
safeguard 
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Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

and culverts): 

 Confirm the locations of 
previously identified 
biodiversity features 
(including bridges and 
culverts as potential habitat 
for microbats, and hollow 
bearing trees) 

 Identify any fauna that have 
the potential to be disturbed, 
injured or killed as a result of 
clearing activities. 

 In the 24 hour period prior to 
commencement of clearing (or 
demolishing structures in the 
case of bridges and culverts), 
licensed wildlife carers and/or 
ecologists should: 

 Capture and/or remove and 
relocate (to previously 
identified suitable locations) 
fauna that have the potential 
to be disturbed, injured or 
killed as a result of clearing 
activities 

 Inform clearing contractors of 
any changes to the sequence 
of clearing because of fauna 
present if required. 

Biodiversity An ecologist will be engaged to 
develop and assist in the 
implementation of a nest box 
strategy to mitigate impacts from 
the removal of hollow bearing trees, 
including nest box monitoring 
requirements during construction. 

Contractor Detailed 
design / pre-
construction 
 

Additional 
safeguard 
 

Biodiversity All personnel working on site will 
receive training to ensure 
awareness of requirements of the 
Flora and Fauna Management Plan 
and relevant statutory 
responsibilities. Site-specific training 
will be given to personnel when 
working in the vicinity of areas of 
identified biodiversity value that are 
to be protected. 

Contractor Detailed 
design / pre-
construction 
 

Additional 
safeguard 
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Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

Biodiversity Best practice methods for aquatic 
habitat management will be 
implemented during detailed design 
and construction including but not 
limited to:  

 design of culverts in accordance 
with Fish Passage 
Requirements for Waterway 
Crossings (Fairfull & Witheridge 
2003) 

 minimise instream and riparian 
disturbance  

 develop and implement a water 
quality monitoring program 
during construction in and 
around waterways.  

Contractor Pre 
construction / 
detailed 
design 

Additional 
safeguard 

Biodiversity Consistent with the Biodiversity 
Guidelines – Protecting and 
Managing Biodiversity on RTA 
Projects, and any specific 
requirements of the approved Flora 
and Fauna Management Plan, 
locally indigenous plant species will 
be used during rehabilitation and 
revegetation. 

Contractor  Post-
construction / 
operation  

Additional 
safeguard 

Biodiversity Any soil or other materials imported 
to the site for use in restoration or 
rehabilitation will be certified free 
from weeds and pathogens, or 
obtained from sources that 
demonstrate best practice 
management to minimise weed and 
pathogen risks.   

Contractor  Post-
construction / 
operation  

Additional 
safeguard 

Biodiversity Consistent with any specific 
requirements of the approved Flora 
and Fauna Management Plan, a 
post-construction monitoring 
program will be implemented to 
assess effective implementation of 
the safeguards and mitigation 
measures, identify any unexpected 
or inadvertent impacts, and identify 
recommended revisions or 
improvements to support the 
protection of native flora and fauna. 

Contractor  Post-
construction / 
operation  

Additional 
safeguard  

 
Other safeguards and management measures that would address biodiversity impacts are identified 
in Section 6.7 Surface and groundwater quality and Section 6.11 Landscape and visual impacts. 
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6.3.6 Offsetting ecological impacts 

The following documents were reviewed to identify the need for biodiversity offsets for this proposal: 
 

 Roads and Maritime Guideline for Biodiversity Offsets (Roads and Maritime Services 2011) 

 EPBC Act Environmental Offsets Policy (Department of Sustainability Environment Water 
Population and Communities 2012) 

 Principles for the Use of Biodiversity Offsets in NSW (Department of Environment and Climate 
Change 2008b) 

 Program Report – Strategic Assessment of Environmental Assessment and Decision Making by 
NSW Roads and Maritime Services, May 2015 (Roads and Maritime Services 2015) 

 
This biodiversity assessment identifies that the proposal is not likely to have a significant impact on 
any threatened biodiversity listed under the TSC Act or EPBC Act. In this instance, and due to the 
Strategic Assessment, the EPBC Act environmental offsets policy does not apply. 
 
However, it is Roads and Maritime policy that biodiversity offsets are to be provided where more 
than one hectare of high conservation value vegetation is cleared (Roads and Maritime Services 
2011). As about 1.9 hectares of remnant vegetation meeting the description of the critically 
endangered Cumberland Plain Woodland in the Sydney Basin Bioregion would be removed as a 
result of the proposal, an offset strategy is required to be prepared for the proposal. Any proposed 
offset will be in line with the Principles for the Use of Biodiversity Offsets in NSW (Department of 
Environment and Climate Change 2008b). 
 
The Major Projects module of the BioBanking credit calculator has been used to provide an 
indication of suitable requirements to offset the residual impacts of the proposal (see Table 6-31). 
 
Table 6-31 Offset Calculations 

Plant community type (PCT) Impact 
(ha) 

EEC offset 
multiplier 

TS with highest 
credit 
requirement 

TS offset 
multiplier 

Ecosystem 
credits 
required 

Grey Box - Forest Red Gum 
grassy woodland on flats of 
the Cumberland Plain, 
Sydney Basin Bioregion 

1.9 3.0 
Eastern Free-

tail Bat 
2.2 41 
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6.4 Hydrology and flooding 

The potential impacts of the proposal on hydrology and flooding are presented in this section, 
together with safeguards and management measures to mitigate any negative impacts.  

6.4.1 Methodology 

It is proposed to construct the proposal before other planned upgrades of The Northern Road. The 
period between the completion of the proposal and the other planned upgrades of The Northern 
Road south of the proposal area is referred to as the ‘interim condition’. 
 
The methodology for the hydrology and flooding assessment involved: 
 

 Reviewing background information relevant to the proposal, including: 

 Penrith Overland Flow Flood Overview Study (Cardno Lawson Treloar, 2006), South Creek 
Flood Study (Worley Parsons, 2015) and Penrith CBD Overland Flood Study (Cardno, 2015) 

 Survey data 

 GIS data 

 Review of hydrological and hydraulic models of the concept design for the proposal  

 Utilisation of the hydrological and hydraulic models of the concept design to assess the flood 
conditions along the site boundary for the 100 year average recurrence interval (ARI) and 
probable maximum flood (PMF) for existing, interim and operational conditions, at the southern 
end of the proposal (south of the M4 Motorway) 

 Utilisation of the hydrologic and hydraulic models of the proposed concept design to determine 
peak 100 year ARI flood levels for the proposal  

 Identification of potential impacts on flood behaviour as a result of the proposal to determine 
compliance with government policies and guidelines including: 

 Floodplain Development Manual: the management of flood liable land (DIPNR, 2005) 

 Australia Rainfall and Runoff: A Guide to Flood Estimation (Engineers Australia, 1987) 

 Penrith Development Control Plan 2014 (Penrith City Council, 2014) 

 Austroads Guide to Road Design Part 5 (Austroads, 2013) 

 Identification of mitigation options (where required) to manage the impacts on flooding. 

Flood modelling 

The hydrological and hydraulic modelling software used to undertake the flooding assessment 
includes: 
 

 DRAINS, which uses RAFTS hydrology for rural catchments and ILSAX hydrology for roads and 
urban areas. DRAINS is a widely used drainage design and analysis software program for 
stormwater drainage systems. It simulates the rainfall and runoff and routes the runoff 
hydrographs through the drainage network 

 HEC-RAS/DRAINS, which is a widely used one-dimensional steady flow hydraulic model 
designed for channel flow analysis and floodplain determination. 

 
Rainfall intensity data required to inform the drainage design were obtained from the Bureau of 
Meteorology (BOM) website. The intersection selected as the location for BOM data for the 
hydrological analysis was The Northern Road and Jamison Road intersection as the BOM identifies 
that the rainfall intensity at this intersection is the highest in the proposal area. 
 
Generally, the critical storm duration for the cross-drainage catchments was two hours. 

Model simulations 

For culvert C6730 (150 metres south of Glenmore Parkway) and the Glenmore Parkway culverts, 
the DRAINS and HEC-RAS models have been run for the 100 year ARI and PMF design flood 
events for the critical storm duration. For the 100 year ARI event, the 2 hour rainfall event produces 
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the largest flow arriving at culvert C6730. The peak flows from the DRAINS model were then 
entered into the HEC-RAS model for simulation. 
 
For all other transverse drainage culverts from Glenmore Parkway to Jamison Road the concept 
design DRAINS model only included the 100 year ARI storm events. The 2 hour rainfall event was 
predominantly the critical duration for many of the culvert catchments.  
 
Where detention basins would be downstream of a culvert, the detention basin outlets were checked 
for performance with the 10 year and 100 year ARI peak flows to manage nuisance flooding and 
peak flood impacts. 

Interim condition 

The proposal is planned to be constructed before other planned upgrades of The Northern Road, 
directly south of the proposal area. The period between the completion of the proposal and the other 
planned upgrades of The Northern Road is referred to in this section as the ‘interim condition’. The 
interim condition affects a short section of the study area south of Glenmore Parkway and is not 
expected to exist for more than two years following completion of this proposal.  
 
The interim condition acknowledges that there would be drainage upgrade works included in the 
planned upgrades of The Northern Road, south of the proposal, that would augment the works 
assessed in this REF. The full benefits of drainage upgrades would therefore not be realised until 
the planned upgrade of The Northern Road south of the proposal is also complete.  

6.4.2 Existing environment 

The proposal area comprises The Northern Road and the associated corridor (see Figure 6-16), 
from about 150 metres south of Glenmore Parkway to about 100 metres north of Jamison Road. 
The proposal area lies within the Surveyors Creek and Werrington Creek catchments, and crosses 
two tributaries of Surveyors Creek. These catchments generally drain in a northerly direction to 
Surveyors Creek and ultimately to the Nepean River. The main tributary of Surveyors Creek which 
runs west of The Northern Road and to the south of the proposal area traversed by Glenmore 
Parkway flows in dry weather; the other tributary that drains east and west of The Northern Road 
directly north of the M4 Motorway is ephemeral, flowing only after rain. 
 
Land use in the catchment is mainly suburban and consists primarily of low-density residential 
developments with some pockets of commercial developments and open spaces including 
parklands and a golf course.  
 
There are 17 cross-drainage culverts within the proposal area. The culverts and their contributing 
catchment areas are detailed in Figure 6-16 and summarised in Table 6-32. 
 
The pavement drainage network within the proposal area discharges to a combination of Council’s 
pit and pipe network, open swales, catch drains and the transverse drainage culverts as identified 
below. 
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Figure 6-16   |   Existing drainage features
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Table 6-32 Existing culvert sizes and catchment areas 

Culvert ID 
Road crossing (refer to Figure 6-

16 for locations) 
Culvert type Size (mm) 

Number 

of 

culverts 

Contributing 

catchment 

(ha) 

C6380  
Wentworth Road, 310 m east of 

The Northern Road  

Reinforced 

concrete pipe 

(RCP)  

675  1 1.5 

C6730  
The Northern Road, 180 m south 

of Glenmore Parkway 
RCP  1050 2 45.2 

C6890  
Glenmore Parkway 200 m west of 

The Northern Road 

Reinforced 

concrete box 

culvert 

(RCBC)  

2400 x 

1500  
7 293.1 

C6960  
Wentworth Road at intersection 

with The Northern Road  
RCP  750  1 2.5 

C7115  
Cross Road 150 m north of 

Wentworth Road 
RCP  450  2 5.2 

C7340  
Cross Road 275 m north of 

Wentworth Road 
RCP  675  1 5.5 

C7380  
The Northern Road 195 m south of 

Garswood Road  
RCP  1050 3 58.5 

C7590  
Cross Road 425 m north of 

Wentworth Road 
RCP  450 1 1.9 

C7620  
Homestead Road 75 m east of 

The Northern Road 
RCP  525 2 2.2 

C7860  Cross Road at Homestead Road RCP  450  3 3.8 

C7880  
M4 Motorway 250 m east of The 

Northern Road (bridge) 
RCP  1050 2 13.5 

C8040  
The Northern Road, northern 

approach to M4 Motorway bridge  
RCP  1050 2 27.7 

C8200  
The Northern Road, 200 m north 

of M4 Motorway interchange 
RCP  1050 1 17.2 

C8480  
Frogmore Road adjacent to The 

Northern Road 
RCP  525 2 4.2 

C8960  
The Northern Road, at Aspen 

Street 
RCP  1200 3 25.7 

C9035  
Castle Road adjacent to The 

Northern Road 
RCP  450 1 25.7 

C9280 

The Northern Road, near 

intersection of Maxwell Street/ 

Bringelly Road 

RCP 525  1 1.66 

 
In addition to transverse and road drainage, there are a number of other constructed drainage 
features within the proposal area including: 
 

 Property accesses constructed over the watercourse to the west of The Northern Road and 
south of Penrith Golf and Recreation Club 
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 A drainage easement about six metres wide, flowing east–west between neighbouring properties 
from the culvert C6730 beneath The Northern Road, about 180 metres south of Glenmore 
Parkway. 

Existing flood behaviour  

The Penrith Overland Flow Flood Overview Study (Cardno, 2006) was undertaken for Penrith City 
Council to generate sufficient information to define flood risk and prioritise flood risk management 
across the Penrith local government area (LGA). Flood maps prepared as part of that study have 
been used to inform the regional flood behaviour within the catchments draining the proposal area 
for the 100 year ARI and PMF events. 
 
These flood maps indicate the following:   
 

 The southern portion of the proposal area, south of the M4 Motorway, is most at risk of flooding 

 The Northern Road south of Glenmore Parkway and at the waterway crossing under Glenmore 
Parkway are subject to inundation  

 The northern portion of the proposal area, north of the M4 Motorway, is generally flood free for 
the 100 year ARI event, but with flooding of The Northern Road occurring at a number of the 
transverse culvert crossings for the PMF event 

 There are a number of properties at risk of flooding directly east and west of the proposal area. 
 
The flood models developed for the overland flood study were not considered suitable for the 
hydrology and flooding assessment for the proposal due to the coarse model resolution. Hydrologic 
and hydraulic models were therefore developed as part of the proposal to assess flood behaviour 
affecting The Northern Road and properties within the proposal area. Details of the modelling results 
are presented below.  

Modelling results 

The hydraulic models were run for a range of design flood events up to the 100 year ARI to establish 
existing flooding conditions. This analysis was supplemented with information sourced from site 
inspections, anecdotal and historical evidence. This evidence combined with the flood modelling 
revealed the following existing flooding issues within the proposal area for the 100 year ARI event: 
 

 Culvert C6730 (The Northern Road, 180 metres south of Glenmore Parkway) currently has 
capacity for a five year ARI event. Flooding at this culvert is exacerbated by flood flows from the 
adjoining catchment south of the proposal area, which are diverted north along the base of The 
Northern Road embankment toward the inlet of culvert C6730 

 Flows exceeding the capacity of culvert C6730 overtop The Northern Road at a low point 
60 metres south of the culvert, and flow west over the floodplain before joining the creek west of 
the road 

 Flow in the drainage easement downstream of culvert C6730 is limited by the capacity of the 
culvert 

 Seven properties at the bifurcation of the two creeks south of Glenmore Parkway are likely to be 
flood affected in the 100 year ARI event. No ground level property survey information is available 
to determine if there is flooding above floor level  

 At the intersection of The Northern Road and Jamison Road, the existing pavement drainage 
does not have capacity for the 10 year ARI event. As a result, surface water flows along the 
travel lanes of The Northern Road and ponding occurs at the road’s low points. This results in 
both a safety issue for vehicles using the road, and flooding of downstream properties. No 
property ground level survey information is available to determine if there is flooding above floor 
level 

 Culvert C8960 (The Northern Road near Aspen Street) currently has a surcharge pit at the outlet, 
which surcharges into the adjacent vacant land with flows entering the rear of the adjacent 
private property 

 There is evidence of erosion at the inlet at Culvert C9035, which has resulted in ponding of water 
north of Castle Road in The Northern Road reserve 
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 There are several private properties between Maxwell Street / Bringelly Road and Jamison Road 
which currently experience flooding impacts due to the road reserve terrain shedding flows away 
from the road and into private properties. Some properties immediately north of Rotary Park 
experience more significant levels of inundation. 

6.4.3 Design criteria 

The drainage design criteria for the proposal was based on Roads and Maritime design and 
performance requirements, Austroads standards and other relevant industry standard reference 
documents. The drainage design criteria relevant to flooding and hydrology include:  
 

 Drainage must be designed to minimise changes to existing flooding characteristics for flood 
events up to and including the 100 year ARI, and must not increase upstream or downstream 
inundation levels at the proposal area boundary and nearby properties 

 Culverts under access driveways and local roads shall be typically designed to provide a flood 
immunity to 100 year ARI 

 Cross-drainage must be designed for the 100 year ARI storm event 

 Any increased stormwater discharge into council’s drainage system must comply with relevant 
council requirements including requirements regarding detention basins and scour protection. 

6.4.4 Description of concept design 

The drainage design for the proposal (see Figure 6-17) is based on Roads and Maritime design and 
performance requirements, the Austroads Guide to Road Design Part 5 and other relevant industry 
and government policies and guidelines. The key elements of the drainage design are: 
 

 The hydraulic modelling must include an assessment and identification of the impacts of the 1 in 
100 year ARI event on properties and infrastructure at the site boundary 

 The drainage system must separate cross drainage systems from pavement drainage systems 

 The drainage design must result in minimal disruption to the existing natural surface and ground 
water hydrological regime and must not divert flow onto or into adjoining catchments 

 Drainage infrastructure must be designed, as a minimum, to accommodate flows associated with 
the following ARI events: 

 Open drains (surface drains including channels, table drains, bench drains, catch drains, 
contour banks, drop downs, basin inflows and basin outflows) – 5 years 

 Piped systems (including pits) – 10 years 

 Culverts – 100 years 

 Pavement drainage – 10 years 

 At least one traffic lane is trafficable in each direction on The Northern Road in the 100 year ARI 
storm event 

 The drainage works must be designed to minimise changes to existing flooding characteristics 
for flood events up to and including the 100 year ARI, and must not increase 
upstream/downstream inundation levels at the site boundary 

 Minimum pipe sizes for longitudinal (parallel to the road) and transverse (across the road) 
drainage, with allowance for pipe blockage built into the design. 
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Figure 6-17   |   Operational phase drainage features (Page 5 of 5)
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Construction  

Construction would require the development of compound sites, which are likely to include 
stockpiles of construction material. Portable buildings and other items not fixed on the site 
compounds have the potential to float and be carried away if affected by deep floodwaters. They 
then may become lodged and block water at bridges and culverts further downstream. This would 
cause flood level impacts for areas upstream of the blockage. In addition, stockpiles placed in 
inappropriate locations on the floodplain may obstruct flood flows and cause localised increases in 
flooding to nearby properties. 

Interim and operational phase 

The drainage design for the interim and operational phase of the proposal consists of the following 
aspects which are relevant to flooding: 
 

 The road formation (including The Northern Road and its connections to local roads) would be 
widened to provide four lanes in each direction 

 The road formation is proposed to  be raised, where necessary, to provide flood immunity for the 
100 year ARI event 

 Upgrades to drainage infrastructure, including 

 Transverse drainage culverts and associated inlet and outlet earthworks and scour protection 

 Drainage easement channel modifications 

 Pavement drainage pit and pipe network 

 Open swales and catch drains 

 On-site Detention (OSD) basins/tank. 
 
A series of open channels alongside the road, as illustrated in Figure 6-17, provide catch drains for 
the external catchment areas draining towards The Northern Road. Vegetated channels are 
provided in the southern section of the upgrade to preserve the area’s rural aesthetic. Where space 
is constrained and there is a need for greater channel capacity, concrete or rock lined channels are 
provided. At the M4 Motorway interchange where culvert maintenance access is required, the 
channel provided between the outlet of culvert C7880 (beneath the M4 Motorway, east of The 
Northern Road) and inlet of Culvert C8200 (beneath The Northern Road adjacent to Penrith 
Christian School) is designed as a channel and permits vehicular crossing. Near Castle Road and 
Aspen Street where space is constrained by an existing irrigation pond, a chamber pit has been 
designed with connecting culverts to capture and convey flows within pipes. A maintenance entry lid 
would be installed within the proposed footway to allow inspections and periodic maintenance of the 
connecting culvert system. 
 
The open channels proposed along The Northern Road in areas with driveways would be designed 
with culverts to allow vehicular crossing to maintain access to properties. 
 
The upgrades to cross-drainage culverts that are required to provide 100 year ARI flood immunity 
are detailed in Table 6-33. Further details of operational drainage design features of the proposal 
are provided in Appendix G. 
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Table 6-33: Operational culvert details 

 

Culvert 

ID 

Road crossing (refer to Appendix 

G for locations) 
Culvert 

type 
Size (mm) 

Number of 

culverts 

Contributing 

catchment (ha) 

Proposed action / upgrade 

C6380  Wentworth Road, 310 m east of The 

Northern Road  

RCP 675  1  1.5 Existing culvert to be retained 

C6730  The Northern Road 180 m south of 

Glenmore Parkway 

RCBC 3000 x 

1500 

1 45.2 Culvert extended on upstream side to allow 

driveway access road to properties 

Scour protection at the culvert outlet 

C6890  Glenmore Parkway 200 m west of 

The Northern Road 

 RCBC 2400W x 

1500H  

7  293.1  Existing culvert to be retained. 

C6960  Wentworth Road at intersection with 

The Northern Road  

RCP  750  1  2.5  Depressed inlet pit 

Scour protection at the culvert outlet 

C7115  Cross Road 150 m north of 

Wentworth Road 

RCBC 1800 x 

600  

3  5.2  Scour protection at the culvert outlet 

C7340  Cross Road 275 m north of 

Wentworth Road 

RCP  675  4 5.5  Scour protection at the culvert outlet 

C7380  The Northern Road 195 m south of 

Garswood Road  

RCP  1200  4  58.5  Depressed inlet 

Scour protection at the culvert outlet 

C7590  Cross Road 425 m north of 

Wentworth Road 

RCP  450 4  1.9  Scour protection at the culvert outlet 

C7620  Homestead Road 75 m east of The 

Northern Road 

RCP  750  2 2.2  Depressed inlet 

Scour protection at the culvert outlet 

C7860  Cross Road at Homestead Road RCBC  900 x 300 2  3.8  Scour protection at the culvert outlet 

C7880  M4 Motorway 250 m east of The 

Northern Road (bridge) 

RCP  1050  2  13.5  Extend existing culverts to new inlet. 

Scour protection at the culvert outlet 

C8040  The Northern Road, northern 

approach to M4 Motorway Bridge  

RCP  1050  2  27.7  Extend existing culverts to new inlet 

Reuse existing culvert outlet. No scour protection 

required  
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Culvert 

ID 

Road crossing (refer to Appendix 

G for locations) 
Culvert 

type 
Size (mm) 

Number of 

culverts 

Contributing 

catchment (ha) 

Proposed action / upgrade 

C8200  The Northern Road, 200 m north of 

M4 Motorway interchange 

RCP  1050  1  17.2  Extend existing culverts to new inlet 

Scour protection at the culvert outlet 

C8480  Frogmore Road adjacent to The 

Northern Road 

RCP  675  4 4.2  Channelised outlet. Scour protection at the 

culvert outlet 

C8960A The Northern Road, about 100 m 

south of Castle Road  

RCP  1350  2  22.4 Headwall inlet, chamber pit outlet which connects 

to culverts C8960B and C9035B 

C8960B The Northern Road, at Aspen Street RCP  1350  3 25.7 Chamber pit inlet. Piped connection to be 

provided for overflows from existing Flower 

Power pond outlet. 

Maintain existing overland flow route at culvert 

outlet. Localised reshaping and scour protection 

may be required at the culvert outlet. 

C9035A Castle Road adjacent to The 

Northern Road 

RCP  675  2  2.5  Depressed inlet and pit outlet to culvert C9035B 

C9035B The Northern Road south of Castle 

Road 

RCP 1350 1 2.5 Pit inlet from C9035A and chamber pit outlet to 

culverts C8960A and C8960B 

C9280 The Northern Road, near 

intersection of Maxwell Street/ 

Bringelly Road 

    This culvert will be decommissioned as part of 

the proposal 
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In summary, the concept design would mainly involve the reconstruction and in most cases 
extension of existing culverts, with the exception of the following: 
 

 Retaining (where possible) existing culverts C6380 to the east of The Northern Road along 
Wentworth Road, and culvert C6890 under Glenmore Parkway to the west of The Northern Road 

 Decommissioning culvert C9280 (The Northern Road, near the intersection of Maxwell Street / 
Bringelly Road) 

 
Culverts C8040 and C8200 under the M4 Motorway would be reused and extended rather than 
replaced. 
 
Inlet earthworks are required at a number of culverts to transition existing channels to culvert inlets 
or to accept swale discharges. The culvert inlets are generally designed as small drop inlet 
arrangements that would require scour rock protection due to increased velocities. Some culverts 
also require small outlet earthworks to connect culvert outlets to existing downstream channels.  
 
Catch drains would be provided where the external catchment falls towards the alignment of The 
Northern Road. Swales would also be provided to convey flow between local road culverts and 
mainline culverts.  

6.4.5 Potential impacts 

Construction  

Construction phase flooding impacts have not been modelled as part of the proposal’s assessment. 
However, it is expected that a number of construction activities have the potential to impact flooding 
as follows: 
 

 The inclusion of any temporary fill within the floodplain (e.g. stockpiles) would reduce floodplain 
storage, which could potentially result in increased flood elevations 

 Loose material stored within the floodplain has the potential to be mobilised during a flood, which 
can become a hazard, and may also contribute to blockage of hydraulic structures 

 Temporary crossings of the watercourses may be required during the construction and have the 
potential to impact on flooding by blocking waterways as well as erosion and sediment impacts 

 Activities at temporary compound sites including stockpiling of material and assets.  
 
If stockpiles are to be located within the floodplain, the obstruction of flow paths and loss of 
floodplain storage has the potential to cause flooding impacts. Loose material stored within the 
floodplain has the potential to be mobilised during a flood, which can become a hazard during a 
flood, and may also contribute to blockage of hydraulic structures. 
 
Temporary watercourse crossings may be required for some of the watercourses traversed by the 
project to facilitate construction activities. Temporary watercourse crossings may result in the 
following potential impacts: 
 

 Disturbance of the watercourse bed and banks, resulting in erosion and sedimentation 

 Partial obstruction of low flows, resulting in minor modification of downstream flow 

 Scour of the bed near the culvert inlets and outlets. 
 
The proposed compound sites (refer to Section 3.4 for further information) are shown on Figure 3-
4. The compound site boundaries have been compared to modelling results discussed in Section 
6.4.2 and flood maps, the findings of which indicate that the majority of the compound sites are not 
at risk of flooding for the 100 year ARI event. There is a risk of flooding affecting two compound 
sites: 
 

 The southeast corner of the compound site at the intersection of The Northern Road and 
Wentworth Road 
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 A drainage line runs through the proposed compound adjacent to culvert C6730 which poses a 
flood risk. Ponding of flood water upstream of culvert C6730 also results in flooding at the site.   

 
To avoid flooding impact, compound sites at these locations would be laid out to avoid placement of 
material in flood affected areas. With respect to ancillary facilities, site compounds, material 
stockpiling sites and laydown and storage areas, ‘flood affected’ generally refers to any land below 
the 20 year ARI flood level. Additionally, mitigation measures for the interim and operational phase 
are recommended to be implemented during early stages of construction to help mitigate for this 
phase as well as during operation.  
 
To ensure the benefits of the flood mitigation measures included in the design are realised early in 
the development of the proposal, it is recommended that these measures are implemented during 
early stages of the construction phase. 
 
Interim and operational phase 

Flood impacts  

During the interim phase and the proposal’s operational phase there is potential for impacts on 
existing flood behaviour, primarily due to: 
 

 Increased impervious areas causing an increase in surface runoff volumes and peak flows 

 Drainage and culvert upgrades altering existing flow distributions 

 The widened road embankment encroaching into the floodplain and causing a reduction in 
channel conveyance and floodplain storage. 

 
The hydrologic and hydraulic models developed to assess the existing flood conditions were used to 
identify the potential flood impacts to the proposal and impacts of the proposal on flood behaviour 
for the interim scenario and operational phase. The modelling results show that minor increases in 
flows for the 100 year ARI event as a result of the proposal are likely at some locations. These 
increases in flows, illustrated in Figure 6-18, are deemed to be minor and acceptable. 
 
The modelled afflux on the upstream inlet of each cross-drainage culvert for the 100 year ARI event 
indicates the locations where there would be increased afflux which would have adverse flood 
impacts at the following locations as a result of the proposal: 
 

 There would be a 0.24 metre increase in flood levels upstream of culvert C6730 (south of 
Glenmore Parkway) for the 100 year ARI event in the interim scenario. This increased flood level 
would not impact any dwellings and would only be temporary (during interim condition) until the 
adjoining planned upgrades of The Northern Road to the south are completed 

 There would be a 0.02 metre increase in flood levels upstream of culvert C6890 (Glenmore 
Parkway 200 metres west of The Northern Road) for the 100 year ARI event in the interim 
scenario and operational phase. There is a potential impact to properties upstream of the culvert 
through this minor increase in afflux. This impact would be mitigated during detailed design. 

 The proposed upgrade of Cross Road would result in raised road levels which would reduce the 
frequency of the road flooding, but would also result in water ponding at the upstream side of the 
road. The modelling indicates that the afflux upstream of culverts C7340 and C7860 on Cross 
Road would increase, by 0.19 metres and 0.14 metres respectively. The increases are expected 
to be contained in the road reserve, with minimal increase in upstream flood extent. Design of 
the culverts C7340 and C7860 would be optimised during detailed design to minimise adverse 
flood impacts. 

 There would be a 0.29 metre increase in flood levels upstream of culvert C7880 (M4 Motorway 
250 metres east of The Northern Road) for the 100 year ARI event. The increase in afflux at the 
culvert inlet reflects the upstream extension to the existing culvert. The increase is at grade, and 
would be accommodated within the inlet works and the road reserve boundary of the M4 
Motorway. 



GLENMORE PARKWAY

TH
E

NO
RT

HE
RN

RO
AD

ORCHARD
HILLS

GLENMORE
PARK WENTWORTH ROAD

JA
C

O
B

S
 N

S
W

 S
PA

TI
A

L 
- G

IS
 M

AP
 fi

le
 : 

 IA
08

61
00

_T
N

R
3N

_R
EF

_F
04

0_
Fl

oo
d_

E
xt

en
ts

_r
1v

1 
  |

   
14

/0
9/

20
16

Figure 6-18   |   Existing and proposed 100 year flood extents
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The model results also indicate that there is a flood risk at Culvert C7860 (Cross Road at 
Homestead Road) for the 100 year ARI event. Cross Road would be overtopped with a flood depth 
of 0.13 metres on the road surface. However, downstream peak velocity would be reduced, which 
would result in reduced downstream afflux. 
 
In general, the existing flow regimes would be retained as far as practicable. Some localised 
increases in velocity are predicted to occur downstream of culverts. Such increases would be 
managed through scour protection measures at the culvert outlets. The predicted increases in 
downstream velocities have been assessed an downstream afflux at discharge points throughout 
the proposal would either be reduced, or remain the same as existing. 

6.4.6 Safeguards and management measures 

Safeguards and management measures for flooding and hydrology risks are presented in Table 6-
34. 
 
Table 6-34 Safeguards and management measures – flooding and hydrology risks 

Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

Hydrology 
and 
flooding  

Prior to construction commencing, final 
flood and hydrology assessments will be 
undertaken to inform detail design 
measures to minimise risks to the 
environment, properties and the project. 

Contractor Pre-
construction 

Additional 
Safeguard  

Hydrology 
and 
flooding  

The site compound and stockpile sites will 
be located in areas away from flood flow 
paths and preferably where peak flood 
depths and velocities are likely to be low. 

Contractor Construction Additional 
safeguard 

Hydrology 
and 
flooding  

The two proposed construction ancillary 
facilities south of Wentworth Road will be 
laid out to avoid placement of materials 
where there is a risk of flooding.  

Contractor Construction Additional 
safeguard 

Hydrology 
and 
flooding  

At detailed design, coupled 1D/2D hydraulic 
modelling, will be undertaken to provide a 
more accurate model to describe the 
interaction of flows between culverts and 
the impacts of the proposal on the flood 
conditions. This will help refine the design 
for flows arriving at the culverts, 
conveyance through the culverts, and 
temporary ponding at culvert inlets. 

Contractor Detailed 
design 

Additional 
safeguard 

Hydrology 
and 
flooding  

To protect all new or modified culverts 
(except C8040 under the northern approach 
to the M4 Motorway bridge and C8960 
under The Northern Road near Aspen 
Street) against scour, a concrete headwall 
with either a concrete or rock apron will be 
provided. Details are to be developed 
during detailed design. 

Contractor Detailed 
design and 
construction 

Additional 
safeguard 
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6.5 Topography, geology and soils  

This section outlines the local topography, drainage, geology and soils, the potential impacts of the 
proposal, and safeguards to mitigate them. 

6.5.1 Existing environment 

Topography and drainage 

The proposal area lies within the Lower Nepean River Management Zone of the Hawkesbury and 
Lower Nepean Rivers Water Source. The catchment is relatively flat with gently undulating hills.  
 
The proposal area crosses two tributaries of Surveyors Creek, which ultimately drain to the Nepean 
River at Penrith. The proposal would also traverse a number of other unmapped, unnamed minor 
tributaries, drainage lines and/or gullies. 

Geology 

The proposal lies within the Penrith 1:100,000 geological map region (NSW Department of Mineral 
Resources, 1991 1991). The dominant geological formation within the proposal area is the Bringelly 
Shale formation.  
 
The Bringelly Shale formation belongs to the Wianamatta Group, which is the uppermost geological 
unit of the Permo-Triassic sequence. It mainly comprises claystone and siltstone, with some areas 
of sandstone. The Hawkesbury Sandstone lies beneath the Bringelly Shale. The Hawkesbury 
Sandstone is a quartz sandstone containing detrital grains, rock fragments and clay pellets. The 
sandstone varies from fine to very coarse-grained but is mostly medium to coarse-grained. 

Soils  

The Soil Landscapes of the Penrith 1:100,000 Sheet (9030) (Soil Conservation Service of NSW, 
1990) shows that the soil landscape groups within the proposal area consist of erosional 
Luddenham (lu), residual Blacktown (bt) and fluvial South Creek (sc) soil landscape groups. Table 
6-35 describes the soil landscape groups within the proposal area. 
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Table 6-35 Soil units underlying the proposal area 

Unit Description 

Luddenham (lu) • Landscape – found on undulating to rolling hills on Wianamatta Shales, with slopes between 5–

20% and local relief between 50 and 80 m, narrow ridges, hills and valleys 

• Soils – shallow podzolic soils and massive clays on crests, moderately deep red podzolic soils 

on upper slopes and moderately deep yellow podzolic soils and prairie soils on lower slopes and 

drainage lines 

• Limitations – high soil erosion hazard, localised impermeable highly plastic subsoil, moderately 

reactive 

Blacktown (bt) • Landscape – found on gently undulating rises on Wianamatta Group shales with local reliefs of 

up to 30 metres and slopes of less than 5 per cent 

• Soils – shallow to moderately deep hardsetting mottled texture contrast soils, red and brown 

podzolic soils on crests grading to yellow podzolic soils on lower slopes and in drainage lines 

• Limitations – moderately reactive, highly plastic subsoil, with low fertility and poor drainage 

South Creek (sc) • Landscape – found on floodplains, valley flats and drainage depressions of the channels on the 

Cumberland Plain 

• Soils – deep layered sediments over bedrock or relic soils. Structured plastic slays and loams in 

and adjacent to drainage lines, red and yellow podzolic soils on terraces 

• Limitations – erosion hazard, frequent flooding 

Acid sulfate soils 

The likelihood of acid sulfate soils (ASS) being encountered within the proposal area was assessed 
using the Australian Soil Resource Information System (ASRIS, 2015); this shows there is an 
‘extremely low probability’ of occurrence of ASS in the proposal area. Therefore, the presence of 
ASS is not considered to be a risk for the proposal. 

Soil salinity 

An assessment of the salinity potential within the proposal area was undertaken using the map of 
Salinity Potential in Western Sydney (Department of Infrastructure, Planning and Natural Resources, 
2002). The majority of the proposal occurs in areas of moderate salinity potential with isolated areas 
of high salinity potential.  

6.5.2 Potential impacts 

Construction 

During construction of the proposal, erosion of soil could occur from disturbed areas and material 
stockpiles. This would mainly occur due to surface water runoff and movement of vehicles across 
disturbed areas. The main impact of this erosion is the potential loss of downstream water quality, 
as discussed in Section 6.7. 
 
As discussed in Section 6.5.1, the majority of the proposal area occurs in areas of moderate salinity 
potential with isolated areas of high salinity potential. Saline soils can impact on subsurface 
structures, on vegetation growth and make reuse of soil excavated for the proposal unsuitable.  

Operation 

During operation of the proposal, the surfaces disturbed during construction would have been re-
surfaced or revegetated and, therefore, erosion and salinity risks would be minimal.  

6.5.3 Safeguards and management measures 

Safeguards and management measures relating to soils are included with the proposed safeguards 
for surface and groundwater quality, in Section 6.7.  
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6.6 Contaminated land 

6.6.1 Methodology 

A Stage 1 contamination assessment was undertaken and comprised a review of publicly available 
information and project specific historical aerial photography, a site inspection and identification of 
potential Areas of Environmental Interest (AEIs). Based on the assessment, recommendations are 
made regarding the need for further contamination investigations and may include recommendations 
for sampling and testing of soils at certain locations. 
 
Public information sources in relation to land contamination include the NSW EPA Contaminated 
Sites Register, the Protection of the Environment Operations Act 1997 public register, and the NSW 
Department of Primary Industries groundwater database.  
 
The objective of the Stage 1 contamination assessment is to identify potential AEIs, which helps to 
identify construction limitations/constraints within the project area with respect to contamination. 
 
The AEIs were considered to be those potential risks associated with soil, groundwater and vapour 
contamination that may be present as a result of historic and/or current activities undertaken on 
and/or adjacent to the project area. 
 
A site inspection was conducted on 19 November 2015. The site inspection focused on the proposal 
area, particularly those areas likely to be affected by construction activities. Adjacent land uses and 
potential AEIs were also considered. 
 
The Stage 1 assessment was undertaken in accordance with NSW EPA guidelines and did not 
include any ground investigations, sampling or testing of soils.  

6.6.2 Existing environment 

The proposal area consists mostly of agricultural and rural residential land uses, with low-density 
residential land use in the suburbs of Kingswood, South Penrith and Glenmore Park. 
 
A search of the NSW EPA Contaminated Sites Register and Record of Notices (under Section 58 of 
the Contaminated Land Management Act 1997) was undertaken to ascertain the presence of 
registered sites that were either regulated or had been notified within the suburbs in the project area. 
One notified/regulated site was identified within one kilometre of the project area (see Table 6-36). 
 
Table 6-36 Notified sites within one kilometre of the project area 

Suburb Notified site address 
Notified site 
activity 

Contamination 
status 

South Penrith 7-Eleven service station, 45 Aspen 
Street 

Service station Regulation under 
CLM Act not 
required 

 
A number of AEIs were also identified during the site inspection as detailed in Table 6-37 and 
shown in Figure 6-19. 
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Table 6-37 Areas of environmental interest  

AEI Location Description 

Service station  Aspen Street, South 
Penrith  

 Within proposal area 

Operational service station site, storage 
of dangerous goods in underground 
systems 

Fill Material  Entry and exit ramps at the 
M4 Motorway/The Northern 
Road interchange 

 Within proposal area 

Fill of unknown quality used for the on 
and off ramps 

Storage of 
miscellaneous 
materials  

 Private property, 
Homestead Road, Orchard 
Hills 

 Within proposal area 

Storage of miscellaneous building and 
construction materials, and shipping 
containers of unknown content 

Aboveground 
storage tanks 

 Private property, 
Homestead Road, Orchard 
Hills 

 East of the proposal area 

Possible storage of dangerous goods 
(petroleum) 

Market gardens  Private property, 
Homestead Road, Orchard 
Hills 

 East of the proposal area 

General agricultural activities, possible 
chemical storage and pesticide use  

Market gardens  Private property, 
Wentworth Road, Orchard 
Hills 

 Within proposal area 

General agricultural activities, possible 
chemical storage and pesticide use 

Stockpiles  Corner of Wentworth Road 
and The Northern Road, 
Orchard Hills 

 Within proposal area 

Fill of unknown quality. Close to The 
Northern Road 

Septic systems  Numerous tanks and 
pump-out points observed 
within the proposal area 

Human wastes 

 



")

")

")

")

")

")
")

")

")

BRADLEY STREET

CLAREMONT CREEK

W
ER

RINGTO N CREE
K

SURVEYO
R

S
CR

EEK

COPELAND STREET

BRIN
GELL

Y
RO

AD

HOMESTEAD ROAD

CASTLE ROAD

MAXWELL STREET
CADDENS ROAD

HIGH STREET

K
IN

G
S

W
O

O
D

R
O

AD

JAMISON ROAD

NORTH STREET

TH
E

N
O

RT
H

ER
N

R
O

AD

GREAT WESTERN HIGHWAY

M4 MOTORWAY

CAMBRIDGE
PARK

JAMISONTOWN

PENRITH

ORCHARD
HILLS

WERRINGTON

KINGSWOOD

SOUTH
PENRITH

GLENMORE
PARK

MULGOA

CADDENS

Service
Station

Service
Station

Fill
Material

Storage of
miscellaneous

materials
Above ground
storage tanks

Market
Gardens

Stockpiles

Drum
Storage

Stockpiles

JA
C

O
B

S
 N

S
W

 S
PA

TI
A

L 
- G

IS
 M

AP
 fi

le
 : 

 IA
08

61
00

_T
N

R
3N

_R
EF

_F
03

7_
C

on
ta

m
_A

E
I_

r3
v1

   
|  

 3
0/

09
/2

01
6

Figure 6-19   |  Areas of Environmental Interest (AEI) - Contamination 

!

!
!

LIVERPOOL

BLACKTOWN
PENRITH

¬«³³N
Legend

The Northern Road Upgrade
between Glenmore Parkway and
Jamison Road

The Northern Road (Existing)

Proposal area

") AEI contamination sites

0 0.5 1 km



 

The Northern Road Upgrade, Glenmore Parkway to Jamison Road 
Review of Environmental Factors 

280 

6.6.3 Potential impacts 

An assessment was undertaken of qualitative health risk to construction workers for the proposal 
associated with each of the AEIs identified in Table 6-37. This is presented in Table 6-38. 
 
Table 6-38 Qualitative contamination risk assessment of AEIs 

AEI Location Potential 
contaminants 
of concern 

Potential 
contamination 
distribution 

Exposure risk 

Service station Aspen Street, 
South Penrith 

Heavy metals, 
hydrocarbons 

Deeper soils, 
groundwater 
and soil vapour 

Moderate – Site likely to 
be near the construction 
footprint. Risk increased 
if deep excavations occur 
in the vicinity of the site.  

Fill Material Entry and exit 
ramps at the M4 
Motorway/The 
Northern Road 
interchange 

Heavy metals, 
hydrocarbons, 
pesticides, 
polychlorinated 
biphenyls, 
asbestos 

Surface and 
shallow soils 

Moderate – Fill likely to 
be exposed during 
construction activities  

Storage of 
miscellaneous 
materials  

Private property, 
Homestead 
Road, Orchard 
Hills 

Heavy metals, 
hydrocarbons, 
pesticides, 
polychlorinated 
biphenyls, 
asbestos 

Soils, 
groundwater 
and soil vapour 

Low – Contamination (if 
present) likely to be 
localised and substantial 
construction activities are 
unlikely on the site. 

Aboveground 
storage tanks 

Private property, 
Homestead 
Road, Orchard 
Hills 

Heavy metals, 
hydrocarbons 

Surface and 
shallow soils 

Low – Contamination (if 
present) likely to be 
localised and substantial 
construction activities are 
unlikely on the site. 

Market 
gardens 

Private property, 
Homestead 
Road, Orchard 
Hills 

Heavy metals, 
hydrocarbons, 
pesticides, 
nutrients 

Soils and 
groundwater 

Low – Contamination (if 
present) likely to be 
localised and substantial 
construction activities are 
unlikely on the site. 

Stockpiles Corner of 
Wentworth 
Road and The 
Northern Road, 
Orchard Hills 

Heavy metals, 
hydrocarbons, 
pesticides, 
polychlorinated 
biphenyls, 
asbestos 

Surface and 
shallow soils 

Moderate – Stockpiles 
may need to be removed 
during construction 
activities. 

Drum storage Private property, 
The Chase, 
Orchard Hills 

Heavy metals, 
hydrocarbons 

Surface and 
shallow soils 

Low – Contamination (if 
present) likely to be 
localised and substantial 
construction activities are 
unlikely on the site. 
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AEI Location Potential 
contaminants 
of concern 

Potential 
contamination 
distribution 

Exposure risk 

Stockpiles  Private 
Property, 
western side 
of The 
Northern 
Road 
between 
Glenmore 
Parkway and 
Bradley 
Street, 
Glenmore 
Park 

 Corner of 
Wentworth 
Road and 
The 
Northern 
Road 

Heavy metals, 
hydrocarbons, 
pesticides, 
polychlorinated 
biphenyls, 
asbestos 
 
 
 
 
 
 
 
Fill of unknown 
quality 

Surface and 
shallow soils 

Moderate – Stockpiles 
may need to be removed 
during construction 
activities. 

Septic 
systems 

Numerous tanks 
and pump out 
points observed 
within the 
proposal area 

Heavy metals, 
nutrients, 
biological 

Deeper soils 
and 
groundwater 

Low – Contamination 
source likely to be highly 
degraded. 

 
As presented in Table 6-38, the majority of AEIs identified are likely to pose a low risk of exposure 
to contamination to site users and environmental receptors during construction of the proposal. 
 
The following information summarises the AEIs assessed as moderate risk in Table 6-38: 
 

 The service station located at Aspen Street, South Penrith represents a potential source of 
contamination associated with leaks and spills from fuel storage infrastructure (that is, 
hydrocarbons and heavy metals). The location of the service station near the construction poses 
an increased risk of exposure to contamination (if present) especially associated with deeper 
excavations 

 The abutments of the on- and off-ramps from the M4 Motorway to The Northern Road appear to 
have been filled to facilitate construction of the existing interchange. The quality of the fill 
material used in the abutments is unknown and it is likely that some of this fill material would be 
exposed during the construction of the upgrade 

 The stockpiles located at the corner of Wentworth Road and The Northern Road, Orchard Hills 
are located close to the current road verge and could be disturbed during construction. The 
quality of the material within the stockpiles is unknown 
 

If contaminants are present within these AEIs, they could present a health risk to construction 
workers if the areas are disturbed during construction.  
 
No high risk AEIs have been identified and the moderate risks are not considered to present a 
material constraint to the proposal. Further investigation and assessment will be required prior to 
construction in these areas to implement appropriate risk management measures. 
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Construction 

During construction, the storage and use of fuel and other chemicals presents a risk of land 
contamination due to leaks or spills. Additionally, there is potential for known or unknown 
contaminated materials to be impacted and dispersed during construction works if not managed 
appropriately, including cross-contamination of stockpiled materials and inappropriate reuse or 
disposal offsite. This includes the potential for asbestos contamination.  
 
Section 6.6.4 outlines the safeguards and management measures that would be implemented to 
manage potential contamination impacts during construction of the proposal, including measures for 
the identification and management of contaminated materials. Cross reference is also provided to 
Section 6.14 Waste and resource use regarding other relevant safeguards for appropriate 
management and disposal of potentially contaminated waste (including asbestos waste), as well as 
Section 6.7 Surface and groundwater for managing potential surface and groundwater 
contamination impacts.    

Operation 

During operation, risks to site users (maintenance workers and road users) from existing 
contamination would be lower than during construction. Contamination could occur through vehicle 
accidents that result in spills of fuel or chemicals to the roadway and surrounding land. Fire-fighting 
activities following accidents may also result in contamination impacts. The design of the proposal 
aims to minimise accidents and no further safeguards are considered necessary. 

6.6.4 Safeguards and management measures 

Based on the results of the Stage 1 Contamination Assessment, further contamination investigation 
is recommended at areas of moderate risk within the project area. The proposed safeguards and 
management measures are presented in Table 6-39.  
 
Table 6-39 Safeguards and management measures – contaminated land 

Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

Contam-
inated 
land 

A Contaminated Land 
Management Plan will be 
prepared in accordance with 
the Guideline for the 
Management of 
Contamination (Roads and 
Maritime, 2013) and 
implemented as part of the 
CEMP. The plan will include, 
but not be limited to: 

 capture and management 
of any surface runoff 
contaminated by 
exposure to the 
contaminated land 

 further investigations 
required to determine the 
extent, concentration and 
type of contamination, as 
identified in the detailed 
site investigation (Phase 
2) 

 management of the 

Contractor Detailed 
design / Pre-
construction 

Core standard 
safeguard C1 
 
Section 4.2 of 
QA G36 
Environment 
Protection 
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Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

remediation and 
subsequent validation of 
the contaminated land, 
including any certification 
required 

measures to ensure the 
safety of site personnel and 
local communities during 
construction. 

Contam-
inated 
land 

If contaminated areas are 
encountered during 
construction, appropriate 
control measures will be 
implemented to manage the 
immediate risks of 
contamination. All other 
works that may impact on the 
contaminated area will cease 
until the nature and extent of 
the contamination has been 
confirmed and any necessary 
site-specific controls or 
further actions identified in 
consultation with the Roads 
and Maritime Environment 
Manager and/or EPA. 

Contractor Detailed 
design / Pre-
construction 

Core standard 
safeguard C2 
 
Section 4.2 of 
QA G36 
Environment 
Protection 

Accidental 
spill 

A site specific emergency 
spill plan will be developed, 
and include spill 
management measures in 
accordance with the Roads 
and Maritime Code of 
Practice for Water 
Management (RTA, 1999) 
and relevant EPA guidelines. 
The plan will address 
measures to be implemented 
in the event of a spill, 
including initial response and 
containment, notification of 
emergency services and 
relevant authorities (including 
Roads and Maritime and EPA 
officers). 

Contractor Detailed 
design / Pre-
construction 

Core standard 
safeguard C3 
 
Section 4.3 of 
QA G36 
Environment 
Protection 

Contam-
inated 
land 

Soil within proposed 
construction footprints 
adjacent to sites identified as 
moderate Areas of 
Environmental Interest (AEIs) 

Contractor Pre-
construction 

Additional 
safeguard 
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Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

during the Phase 1 
contamination assessment 
will be sampled and tested to 
the maximum depth of 
excavation planned within 
these areas. Results of 
investigations will be 
incorporated into the 
Contaminated Land 
Management Plan. 

Asbestos 
  

An Asbestos Management 
Plan will be developed and 
implemented. The plan will 
include: 
- identification of potential 
asbestos on site 
- procedures to manage and 
handle any asbestos 
- mitigation measures if 
asbestos is encountered 
during construction 
- procedures for disposal of 
asbestos in accordance with 
NSW EPA guidelines, 
Australian Standards and 
relevant industry codes of 
practice. 

Contractor Detailed 
design / Pre-
construction 

Additional 
safeguard 

Contam-
inated 
land 

If potentially contaminated 
materials are suspected 
and/or encountered during 
construction, these will be 
managed by an unexpected 
finds protocol incorporated in 
the CEMP. 

Contractor Construction Additional 
safeguard 

 
Other safeguards and management measures that would address contamination impacts are 
identified in Section 6.14 Waste and resource use and Section 6.7 Surface and groundwater 
quality. 
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6.7 Surface and groundwater quality 

The potential impacts of the proposal on surface and groundwater quality are assessed in The 
Northern Road Upgrade, Glenmore Parkway, Glenmore Park to Jamison Road, South Penrith – 
Soils and Water technical report (Jacobs, 2016) provided in Appendix H. The potential impacts, and 
safeguards to mitigate them, are summarised in this section.  

6.7.1 Methodology 

The primary objective of the surface and groundwater quality study was to assess and manage the 
potential impacts on surface water and groundwater flow and quality, and identify measures to avoid 
or minimise potential impacts to waterways (including those located downstream and outside the 
study area footprint) during construction and operation. 
 
The general approach and methodology involved: 
 

 A desktop review of existing information, and relevant construction and operational water quality 
guidelines 

 An assessment of potential impacts from the construction and operation of the proposal on 
waterways including those waterways located downstream and outside the proposal area, and 
an identification of appropriate safeguards and management measures 

 An assessment of potential impacts on groundwater and groundwater dependant ecosystems 
and the identification of appropriate safeguards and management measures. 

6.7.2 Existing environment 

Catchment  

The proposal lies within the Lower Nepean River Management Zone of the Hawkesbury and Lower 
Nepean Rivers Water Source. The catchment is relatively flat with gently undulating hills.   
 
The proposal would cross an eastern tributary of Surveyors Creek, which ultimately drains to the 
Nepean River at Penrith. The proposal would also traverse a number of other unmapped, unnamed 
minor tributaries, drainage lines and/or gullies. The predominant catchment land uses are 
residential, rural residential and agricultural.  

Key fish habitat 

One waterway, a tributary of Surveyors Creek at Glenmore Parkway has been identified as Type 1 – 
Key Fish Habitat (DPI, 2013) due to a combination of native aquatic plants and/or woody snags. 
This tributary is an impacted, intermittent watercourse that is also identified as Class 2 – Moderate 
Fish Habitat (Fairfull & Witheridge, 2003) due to the presence of limited in-stream aquatic 
vegetation. Another tributary of Surveyors Creek within the proposal area is located at The Northern 
Road at Penrith Golf and Recreation Club. Several other minor, ephemeral gullies are present within 
the proposal area, but they are poorly defined, with no water and no aquatic habitat present. 

Sensitive receiving environments  

The Nepean River is the downstream receiving environment for the proposal area. The Nepean 
River is considered sensitive due to its environmental and economic importance to the region, and 
its role in providing for a range of recreational, domestic and irrigation uses.  
 
Sensitive receiving environments have been identified using aquatic habitat as an indicator. The 
tributary of Surveyors Creek at Glenmore Parkway is identified as key fish habitat and is therefore 
considered as a sensitive receiving environment for the proposal. 
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Water quality monitoring data 

There is currently no water quality data available for Surveyors Creek or its tributaries. However, 
these waterways within the proposal area drain into Peach Tree Creek for which there is some water 
quality data. The water quality within Peach Tree Creek reflects a highly degraded system and is 
identified as having poor water quality (Penrith City Council, State of Environment report, 2008–
2009), largely due to the stormwater it receives from its immediate catchment and nearby urban 
creeks, including Surveyors Creek and its tributaries. Thus, the water quality of Surveyors Creek 
and its tributaries can be inferred from that of Peach Tree Creek as being likely to have elevated 
turbidity and nutrients and elevated concentrations of indicators typically found in stormwater, such 
as polycyclic aromatic hydrocarbons (PAHs) and metals (TfNSW, 2014). This inference is based on 
Surveyors Creek having similar land uses and other influencing factors in its catchment, and the fact 
that nutrients and stormwater pollutants in Peach Tree Creek are likely to originate in upstream 
catchments. 

Groundwater 

It is expected that a shallow and a deep groundwater system exists along the proposal alignment. 
The shallow groundwater system is likely comprised of regolith (weathered Wianamatta Shale) 
through to unweathered shale. The depth of the shale layer is about 35 metres below ground level 
as indicated by work summaries obtained from DPI Water. The shallow water table, if present, is 
expected to range from two to 30 metres below ground level. 
 
The Wianamatta Shale is a low permeability formation and therefore the contribution of this to base 
flow in surface water courses is expected to be minor to negligible. 
 
The deep groundwater system comprises Hawkesbury Sandstone. Recharge to the Hawkesbury 
Sandstone is expected to occur from rainfall and surface water interaction along the Lapstone 
Monocline along the far eastern edge of the Blue Mountains (west of the proposal area) and, to a 
minor extent, vertical percolation from the overlying Wianamatta Shale. Groundwater is expected to 
flow in a north-easterly within the Hawkesbury Sandstone. There are some faults in the area that 
could indicate enhanced connectivity between the shallow and deeper groundwater systems. 
 
The Orchard Hills dyke is located east of The Northern Road alignment and is intersected by the M4 
Motorway. This is expected to be weathered in the surface zone and unlikely to influence shallow 
groundwater. The dyke may have some influence in the deeper groundwater system in terms of 
preferential pathways and/or barriers for groundwater flow. However, the geological map indicates 
that the dyke is less extensive than other dykes in the region and therefore may not have a 
significant influence on deep groundwater. 
 
There is limited groundwater use near the proposal due to the geological environment comprising 
low permeability shale, siltstone and sandstone. Six registered groundwater boreholes were 
identified within a 500 metre buffer of the proposal area during a review of the DPI Water’s 
Groundwater PINNEENA online database (accessed March 2016). These registered boreholes 
(excluding monitoring bores) were assessed as potential groundwater receptors from the proposal. 
 
One borehole (GW108906) was identified in the proposal area (see Table 6-40); it is drilled into 
unweathered shale and sandstone. Other groundwater boreholes in the study area are monitoring 
piezometers installed into the Wianamatta Shale. It is presumed these monitoring piezometers refer 
to local, site-specific investigation for geotechnical or due diligence purposes. The PINNEENA 
database indicates that the groundwater borehole (GW108906) is currently inactive. 
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Table 6-40 Groundwater boreholes 

Borehole ID Easting Northing 
Depth 

(mBGL) 

Screen 

(mBGL) 
Formation 

SWL
1 

(mBMP)
2
 

Use Lot/DP 

GW108906 287656 6259328 186 48.9 
Sandstone/ 

Shale 
30 

test 

bore 
11/831409 

* mBGL: metres below ground level 

** SWL (mBMP): Standing Water Level (metres below measuring point) 

Surrounding water access licences  

There are no active water access licences within the proposal area. 

Groundwater dependent ecosystems  

The Water Sharing Plan for the Greater Metropolitan Region Groundwater Sources 2011 indicates 
there are no listed high priority groundwater dependent ecosystems in the proposal area.  
 
Similarly, the Bureau of Meteorology Groundwater Dependent Ecosystems Atlas does not indicate 
the presence of other groundwater dependent ecosystems in the proposal area. 

6.7.3 Environmental values and water quality objectives 

Environmental values 

Environmental values are particular values or uses of the environment that are important for a 
healthy ecosystem or for public health benefit. They are values that require protection from the 
effects of pollution and waste discharges (ANZECC/ARMCANZ, 2000). The Healthy Rivers 
Commission has nominated a number of environmental values and relevant indicators and guideline 
levels which are used in protecting the environmental value (HRC, 1998). 
 
The relevant environmental value for the purposes of this assessment is aquatic ecosystems. 
Aquatic ecosystems can range from freshwater to marine and comprise the animals, plants and 
micro-organisms that live in water and the physical and chemical environment in which they interact. 
Aquatic ecosystems have been impacted upon by multiple pressures including changes in flow 
regime, modification and destruction of key habitats, development and poor water quality. There are 
a number of naturally occurring physical and chemical stressors that can cause degradation of 
aquatic ecosystems including nutrients, dissolved oxygen, pH, salinity and turbidity (suspended 
solids). 

Water quality objectives 

The water quality objective of the proposal is to minimise the potential impacts on downstream 
receiving waters so that the proposal changes the existing water regime by the smallest amount 
practicable. This objective is consistent with Roads and Maritime’s Water Policy (RTA, 1997) and 
Code of Practice for Water Management (RTA, 1999). 
 
To meet this objective, water quality controls are needed upstream of receiving waterways that have 
been identified as environmentally sensitive using aquatic habitat as an indicator, as assessed by an 
aquatic ecologist. The results of this assessment indicated that one creek in the study area, a 
tributary of Surveyors Creek at Glenmore Parkway, is considered to be environmentally sensitive 
(refer to Appendix F). This tributary of Surveyors Creek traverses the Penrith Golf and Recreation 
Club and would be potentially impacted by the proposal where it and its tributaries flow beneath 
Glenmore Parkway and The Northern Road at Penrith Golf and Recreation Club.  
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6.7.4 Assessment of potential impacts 

Surface water 

Construction  

The construction phase of the proposal presents a risk to downstream water quality if management 
measures are not implemented, monitored and maintained throughout the construction phase. If 
unmitigated, the highest risk to water quality would occur through the following construction 
activities: 
 

 Construction upstream of waterways such as the tributaries of Surveyors Creek and other 
unnamed tributaries near the proposal area 

 Construction of in-stream structures in watercourses, such as extensions to culverts and other 
drainage infrastructure 

 General earthworks, including stripping of topsoil, excavation or filling, particularly larger cuts and 
fills 

 Removal of vegetation 

 Stockpiling of topsoil and vegetation 

 Transportation of cut and/or fill materials 

 Movement of heavy vehicles across exposed earth. 
 
The potential impact of unmitigated construction activities on receiving surface waters include: 
 

 Increased sedimentation and elevated turbidity levels of nearby creeks from exposed soil during 
site disturbance and movement of construction vehicles, particularly following rainfall  

 Increased sedimentation of downstream watercourses, smothering aquatic life and affecting the 
ecosystems of downstream sensitive waterways, wetlands and floodplains 

 Increased levels of nutrients, metals and other pollutants, transported via sediment to 
downstream waterways 

 Spills of chemicals, heavy metals, oil and grease, and petroleum hydrocarbons from construction 
machinery directly contaminating downstream waterways 

 Increased levels of litter polluting downstream watercourses 

 Tannin leachate from clearing and mulching. 
 

Sediment is generated when rain or runoff comes into contact with exposed areas and stockpiles, 
becomes suspended and is transported to receiving waters located downstream. Once sediment 
enters waterways, it can directly and indirectly impact on the aquatic environment. Direct impacts 
include reduced light penetration (limiting the growth of macrophytes), the clogging of fish gills, 
changes to stream geomorphology, the smothering of benthic organisms and reduced visibility for 
fish. Indirect impacts of increased sediments occur over the longer term and include the 
accumulation and release of attached pollutants such as nutrients and heavy metals. 
 
Erosion and sediment controls would be implemented throughout the proposal area during 
construction, including the installation of temporary sediment basins to manage sediment loss from 
disturbed areas greater than one hectare as detailed in the Soil and Water Report (Appendix H). 
Based on the outcomes of this preliminary assessment, a total of 12 basins are proposed during 
construction as shown in Figure 6-20. 
 
It is noted that this assessment did not assess the need for sediment basins at temporary compound 
sites since the layout and details of disturbed areas was not known. Details on the final number, 
location and sizing of sediment basins required during construction would be confirmed during 
detailed design. 
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Operation 

The proposal has the potential to affect local water quality due to the generation of additional 
pollutants directly attributable to the widened road and the associated increase in traffic. The most 
important pollutants of concern relating to road runoff are:  
 

 Sediments from the paved surface from pavement wear and atmospheric deposition 

 Heavy metals attached to particles washed off the paved surface 

 Oil and grease and other hydrocarbon products. 
 

The emphasis in managing stormwater quality in road runoff is to control the export of suspended 
solids and associated contaminants, namely heavy metals, nutrients and organic compounds 
(Austroads, 2001). Pollutants such as nutrients, heavy metals and hydrocarbons are usually 
attached to fine sediments (RTA, 2003). Therefore, trapping suspended solids is the primary focus 
of the water quality management strategy for the operational phase of the proposal, in particular in 
relation to sensitive waterways such as the tributary of Surveyors Creek at Glenmore Parkway. It is 
proposed to provide a biofiltration basin at the location. This basin would treat road pavement runoff 
before it enters the waterway and discharges through the golf course. Additionally, two Gross 
Pollutant Traps (GPTs) would be required upstream of the proposed detention basins for the 
proposal.   
 
The proposed surface water quality controls during construction and operation of the proposal are 
shown in Figure 6-20. 
 
Though unlikely, the risk of accidental spills of hazardous materials would always be present. 
Without satisfactory means of containment, contaminants could pass rapidly into the drainage 
system and impact downstream ecosystems. Accidental spills of chemicals or petrol in accidents 
can cause severe damage to the ecology of waterways and therefore environmental protection 
would be required. The improved horizontal and vertical geometry and improved layout of the road 
would reduce the risk of accidental spills; therefore chemical spill basins would not be required. 
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Groundwater 

Construction  

Construction projects can have an impact on groundwater systems where excavations or structures 
intersect these systems or dewatering is carried out or caused. Construction projects can also have 
an impact on groundwater quality where contamination from construction activities enters the 
subsurface and reaches groundwater. 
 
No significant groundwater impacts are expected during the construction of the proposal as the 
cuttings would be relatively shallow and located above the regional shallow groundwater table. 
There would be 15 cuttings within the study area. These would be less than two metres below 
ground level along the proposal alignment with the exception of the (existing) cutting located at the 
cross-section of The Northern Road and M4 Motorway, which would have a maximum depth of 
9.604 meters below ground level. The closest groundwater bore to the proposal area is GW108906, 
located about 170 metres east of the existing cutting at the intersection of The Northern Road and 
the M4 Motorway. The historic standing water level in this groundwater bore is 30 metres below 
ground level. Therefore, impacts on the regional shallow groundwater system are not expected. 
 
A perched shallow water table may be encountered, if present. However, as the proposed 
excavations would not be more than two metres below ground level, the spatial extent of drawdown 
would be minor to negligible. Similarly, the magnitude of groundwater inflow at the road cuttings is 
expected to be negligible, and is expected to be much less than 0.1 litres per second per kilometre. 
Other potential impacts on groundwater may include: 
 

 Oil and grease contamination to the shallow aquifer. Any petroleum hydrocarbon spill from 
construction machinery has the potential to seep into the shallow groundwater system  

 Soil salinity. This is not expected to be a major issue as Roads and Maritime has developed 
specific procedures for managing potentially saline and sodic soils. The potential for salinity to 
damage infrastructure and the suitability of excavated material for reuse as fill would be 
considered during detailed design. 
 

It is noted that piling would likely be required for the replacement of the M4 Motorway bridge. This is 
considered unlikely to have a significant impact on groundwater as the piles are unlikely to create a 
barrier to groundwater flow or extend deep enough to create pathways between the shallow and 
deep aquifers. 

Operation 

No significant impacts on groundwater flow conditions or groundwater quality are expected as a 
result of the operation of the proposal, primarily as the road alignment would be located well above 
the main groundwater systems. Minor seepage from local perched groundwater into the cuttings 
may occur, but this seepage water would be managed with surface water runoff. Contaminants from 
the road are unlikely to enter the subsurface and leach to groundwater due to the low permeability of 
the soils. 
 
It is not expected that specific controls for groundwater would be required. This is primarily due to 
the low to very low permeability of Wianamatta Shale, and expected low or negligible groundwater 
drawdown and seepage rates through identified road cuttings. 

6.7.5 Safeguards and management measures 

Safeguards and management measures for groundwater are presented in Table 6-41. 
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Table 6-41 Safeguards and management measures – groundwater 

Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

Soil and 
water 

A Soil and Water Management 
Plan (SWMP) will be prepared 
and implemented as part of the 
CEMP. The SWMP will identify 
all reasonably foreseeable risks 
relating to soil erosion and water 
pollution and describe how these 
risks will be addressed during 
construction.    

Contractor 
 

Detailed 
design / pre-
construction 
 
 

Core standard 
safeguard SW1 
 
Section 2.1 of 
QA G38 Soil 
and Water 
Management 

Soil and 
water 

A site specific Erosion and 
Sediment Control Plan/s will be 
prepared and implemented as 
part of the Soil and Water 
Management Plan. 
 
The Plan will include 
arrangements for managing wet 
weather events, including 
monitoring of potential high risk 
events (such as storms) and 
specific controls and follow-up 
measures to be applied in the 
event of wet weather.   

Contractor Detailed 
design / Pre-
construction 

Core standard 
safeguard 
SW2 
 
Section 2.2 of 
QA G38 Soil 
and Water 
Management 

Soil and 
water 

Soil salinity testing will be carried 
out prior to construction to further 
assess these risks and 
implement appropriate controls. 

Contractor Pre-
construction 

Additional 
safeguard 

Soil and 
water 

A comprehensive field aquatic 
assessment will be carried out to 
confirm the findings of the 
preliminary assessment. 

Contractor Pre-
construction  

Additional 
safeguard 

Soil and 
water 

Control measures to manage 
erosion and sedimentation risks 
will be implemented including: 

 Erosion and sediment 
controls will be implemented 
before any construction starts 

 Sediment basins will be 
regularly serviced and 
maintained to comply with 
water quality and capacity 
requirements 

 Vegetation clearing and site 
stabilisation of disturbed 
areas will be undertaken 
progressively to limit the time 

Contractor Pre-
construction 
and 
construction 
 

Additional 
safeguard 
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Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

that disturbed areas are 
exposed to erosive forces 

 High risk soil and erosion 
activities such as earthworks 
will not be undertaken 
immediately before or during 
high rainfall or wind events 

 Topsoil will be stockpiled 
separately for potential reuse 
in landscaping and 
rehabilitation works 

 Permanent catch drains will 
be installed behind cut faces 
to act as diversion drains 
during construction  

 Erosion and sediment control 
measures will be maintained 
until the proposal is 
completely constructed and 
areas are stabilised by 
revegetation. 

Soil and 
water 

Control measures to minimise the 
risk of water pollution will be 
implemented including: 

 All fuels, chemicals, and 
liquids will be stored at least 
50 metres away from the 
existing stormwater drainage 
system and stored in an 
impervious bunded area 
within the compound site 

 Plant and maintenance 
machinery will be refuelled in 
impervious bunded areas in 
the designated compound 
area 

 Vehicle washdowns and/or 
concrete truck washouts 
would be undertaken within a 
designated bunded area of an 
impervious surface or 
undertaken off-site. 

Contractor  Pre-
construction 
and 
construction 
 

Additional 
safeguard 
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6.8 Air quality 

The potential impacts of the proposal on air quality are assessed in the Air Quality Technical Study, 
provided in Appendix I. The potential impacts, and safeguards to mitigate them, are summarised in 
this section. 

6.8.1 Methodology 

The methods used to assess potential air quality impacts during construction and operation of the 
proposal are detailed in the Air Quality Technical Study (Appendix I). These methods included: 
 

 A desktop review of the existing environment surrounding the proposal area, including prevailing 
meteorological and ambient air quality conditions 

 An identification of nearby sensitive receivers 

 An identification of relevant assessment criteria 

 An assessment of the potential air quality impacts during the construction and operation of the 
proposal against relevant assessment criteria 

 An identification of recommended mitigation measures to effectively manage these potential 
impacts. 

Construction impacts 

A qualitative risk-based approach, based on Roads and Maritime’s Environmental Risk Management 
Procedure ILC-ES-TP0-416 (NSW Roads and Traffic Authority, 2006) was used to assess potential 
air quality impacts during construction of the proposal.  
 
Mitigation measures were recommended based on the estimated initial unmitigated risk level, with 
residual risk levels calculated for each phase of construction.  

Operational impacts 

To assess potential air quality impacts during operation of the proposal, a quantitative assessment 
approach was applied using the Roads and Maritime Tool for Roadside Air Quality (TRAQ) CALINE-
based prediction model. Models were developed for four different assessment scenarios – with and 
without the proposal at year of opening (2021) and 10 years after opening (2031).   
 
Modelling considered the distance from the kerb for each of the scenarios, measured and forecast 
traffic data, worst case meteorological conditions, and relevant vehicle fleet exhaust emissions from 
the NSW Environment Protection Authority (EPA). Predicted roadside concentrations were 
compared in relative terms and against relevant assessment criteria.  
 
Mitigation measures were recommended to identify any operational impacts.  

6.8.2 Existing environment 

Meteorology  

The nearest weather station with long-term historical records operated by the BOM is the Penrith 
Lakes Automatic Weather Station (AWS) (station number 67113). Data from this station were 
assessed to characterise prevailing weather conditions within the proposal area.  
 
Long-term temperature and rainfall averages recorded at this station indicate that the area around 
the proposal experiences warm and wet summers with mean daily maximum temperature of about 
29 degrees Celsius. Winter and the beginning of spring are the coldest and driest months with 
average monthly rainfall from July to September of about 30 millimetres. 
 
To determine prevailing wind conditions around the proposal area, annual and seasonal wind roses 
were generated from data collected in the years 2013, 2014 and 2015. Annual and seasonal wind 
roses are generally consistent from each of the three years, with winds most commonly blowing 
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from the south-west. Calm conditions (that is, wind speeds less than 0.5 metres per second) were 
most common in autumn and spring, and occur about 20 per cent of the time during these seasons. 

Ambient air quality  

Air quality index 

OEH developed a metric known as the ‘air quality index’ (AQI). The purpose of the AQI is to provide 
an indication of the overall air quality by considering pollutant data measurements for ozone (O3), 
nitrogen dioxide (NO2), carbon monoxide (CO), sulphur dioxide (SO2) and particulate matter (PM10) 
as well as visibility against criteria presented in the Variation to the National Environment Protection 
(Ambient Air Quality) Measure and OEH standard for visibility.  
 
Data from daily AQI values calculated at the nearest OEH air quality monitoring station, about six 
kilometres east of the proposal at St Marys, indicate that daily AQI values are generally ‘good’ (AQI 
value of 34 to 66) with occasional days of ‘poor’ (AQI value of 100 to 149) air quality or worse.  

Background concentrations  

The OEH operates a state-wide air quality monitoring network which provides information on current 
and historical air quality. As identified above, the nearest monitoring station to the proposal is at St 
Marys (about six kilometres to the east). However, not all primary pollutants of concern (NO2, CO 
and particulate matter) are measured at this station. Therefore, data were also sourced from stations 
at Bringelly (about 17 kilometres to the south), Prospect (about 20 kilometres to the east), and 
Liverpool (about 26 kilometres to the south-east). 
 
Based on the ambient concentrations of pollutants as measured at St Marys, Bringelly, Prospect and 
Liverpool from 2013–2015, background concentrations have been adopted for the purpose of this 
assessment as listed in Table 6-426. It is noted that volatile organic compounds (VOCs) are not 
measured at any OEH air quality monitoring stations; therefore, the background concentrations of 
VOCs have been adopted based on two studies previously completed by the NSW EPA and 
associated benzene levels measured during those studies at St Marys and Turrella stations. 
 
Table 6-42 Adopted pollutant background concentrations 

Pollutant Averaging time 
Adopted background 
concentration (100th 
percentile)* 

Particulate matter (PM10) 24 hour 29.4 µg/m
3
 

Annual 15.9 µg/ m
3
 

Particulate matter (PM2.5) 24 hour 16.8 µg/ m
3
 

Annual 8.7 µg/ m
3
 

Nitrogen dioxide (NO2) 1 hour 68.4 µg/ m
3
 

Annual 9.0 µg/ m
3
 

Carbon monoxide (CO) 1 hour 2.5 mg/ m
3
 

8 hour 1.7 mg/ m
3
 

Volatile organic compounds (VOCs) 

as benzene 

1 hour 2.6 µg/m
3
 

* µg/m
3
 represents micrograms per cubic meter of air 

Nearby receivers 

Sensitive receivers within and surrounding the proposal area mostly comprise low-density 
residences on The Northern Road, schools (Kingswood South Public School, Kingswood High 
School and Penrith Christian School) and some commercial premises.  
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Residences in the northern half of the proposal area between the intersections with Jamison Road 
and Maxwell Street / Bringelly Road, as well as further south along the western side of the proposal 
area between the intersection with Aspen Street and around Powys Close are located closest to the 
proposal, with distances as close as 10 metres to The Northern Road. Distances of 20 metres or 
more are typical along the remainder of the proposal.  
 
The closest residences along The Northern Road would be most at risk in terms of air quality 
impacts from the proposal due to offset distances from façade to kerb which are expected to 
decrease by a distance of about four to eight metres due to the widening of the road to add two 
lanes of traffic. 

6.8.3 Criteria 

Relevant assessment criteria from both the Approved Methods for Modelling and Assessment of Air 
Pollutants in NSW (Department of Environment and Conservation, 2005) and the recent Variation to 
the National Environment Protection (Ambient Air Quality) Measure have been adopted for the 
primary pollutants of concern during construction and operation of the proposal as presented in 
Table 6-437. 
 
Table 6-43 Air quality impact assessment criteria (DEC, 2005) 

Pollutant Averaging time Criteria* Source 

Particulate matter (PM10) 24 hours 50 µg/m
3
 DEC, 2005 

Annual 30 µg/m
3
 DEC, 2005 

Particulate matter (PM2.5) 24 hours 25 µg/m
3
 NEPM 

Annual 8 µg/m
3
 NEPM 

Total suspended solids 

(TSP) 
Annual 90 µg/m

3
 DEC, 2005 

Deposited dust Annual (maximum increase) 2 g/m
2
/month DEC, 2005 

Annual (maximum total) 4 g/m
2
/month DEC, 2005 

Carbon monoxide (CO) 15 minutes 100 mg/m
3
 DEC, 2005 

1 hour 30 mg/m
3
 DEC, 2005 

8 hours 10 mg/m
3
 DEC, 2005 

Nitrogen dioxide (NO2) 1 hour 246 µg/m
3
 DEC, 2005 

Annual 62 µg/m
3
 DEC, 2005 

Volatile organic compounds 

(VOCs) as benzene 
1 hour 29 µg /m

3
 DEC, 2005 

* µg/m
3
 represents micrograms per cubic meter of air 

6.8.4 Potential impacts 

Construction  

During construction, the primary risk to local air quality is the generation of dust. That is, particulate 
matter in the form of total suspended solids (TSP) or particulate matter with a smaller aerodynamic 
diameter (PM10 and PM2.5). Airborne particulate matter has the potential to cause adverse health or 
nuisance impacts if not properly managed.  
 
During construction, activities involving the handling, disturbance and management of materials 
would present the highest potential impact to air quality around the proposal area. These activities 
would include: 
 

 Establishing and operating construction compound and ancillary sites 

 Vegetation clearing, grubbing and removal 
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 Stripping and stockpiling topsoil and materials 

 Bulk earthworks including the placement and compaction of sub-base course and base course 

 Demolition of existing pavement and the existing M4 Motorway bridge. 
 
Receivers in the direction of prevailing winds and set close to the site and associated construction 
compounds would be most susceptible to dust-related impacts.  
 
Proposed safeguards and management measures required to minimise these impacts are presented 
in Section 6.8.5. 

Operation 

Potential impacts on air quality during the operation of the proposal would be generally associated 
with changes in motor vehicle traffic emissions. Key pollutants associated with exhaust fumes 
include carbon monoxide (CO), nitrogen dioxide (NO2) and particulate matter (as PM10 and PM2.5), 
as well as volatile organic compounds (VOCs). 
 
The assessment of potential air quality impacts during operation of the proposal indicates that: 
 

 Criteria for PM10, NO2, CO and VOCs would not be exceeded at nearby receivers for all four 
assessment scenarios 

 The PM2.5 24 hour averaged criterion would be met at the nearest receivers for each of the four 
assessment scenarios 

 PM2.5 annual criterion would be exceeded along the proposal area for all assessment scenarios. 
This is a result of the adopted annual PM2.5 background concentration (8.7 µg/m3) already 
exceeding the 8 µg/m3 criterion. However, relative concentrations predicted for the four 
assessment scenarios were generally the same, indicating that the proposal would not change 
annually averaged roadside PM2.5 concentrations from their current concentrations 

 The predicted roadside pollutant concentrations for the existing road and upgrade scenarios for 
the same point in time (2021 and 2031) would very similar 

 The road – for both the existing road and upgrade scenarios – would contribute about 11 to 26 
per cent to overall cumulative concentrations, with overall concentrations dominated by 
background concentrations. 

 
Any changes in local air quality at surrounding receivers as a result of the proposal would be 
minimal and within the existing range of air quality variations within the area. This finding is based 
on the modelled scenario, in which the final design would not result in traffic lanes less than five 
metres from the facade of the nearest receiver.    
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6.8.5 Safeguards and management measures 

Safeguards and management measures for air quality are presented in Table 6-44. 
 
Table 6-44 Safeguards and management measures – air quality 

Impact Environmental 
safeguards 

Responsibility Timing Standard / 
additional 
safeguard 

Air quality An Air Quality 
Management Plan 
(AQMP) will be 
prepared and 
implemented as part of 
the CEMP. The AQMP 
will include, but not be 
limited to: 

 Identifying potential 
sources of air 
pollution  

 Air quality 
management 
objectives consistent 
with any relevant 
published EPA 
and/or OEH 
guidelines 

 Mitigation and 
suppression 
measures to be 
implemented  

 Methods to manage 
work during strong 
winds or other 
adverse weather 
conditions 

 A progressive 
rehabilitation 
strategy for exposed 
surfaces. 

Contractor Detailed 
design / pre-
construction 

Core standard 
safeguard AQ1 
 
Section 4.4 of QA 
G36 Environment 
Protection 

Air quality If the alignment in the 
final design of the 
proposal results in lanes 
less than 5 metres from 
surrounding receivers, 
further assessment and 
mitigation of operational 
air quality impacts will 
be required. 

Contractor Design / pre-
construction 

Additional 
safeguard 

Air quality All personnel working on 
site will receive training 
to ensure awareness of 
requirements of the Air 

Contractor Construction Additional 
safeguard  
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Impact Environmental 
safeguards 

Responsibility Timing Standard / 
additional 
safeguard 

Quality Management 
Plan. Site-specific 
training will be given to 
personnel when working 
near sensitive receivers. 

Air quality Install depositional dust 
gauges to quantify dust 
levels and implement 
additional mitigation 
measures as required. 
Gauges will be installed 
at representative 
locations along the 
project alignment to 
assess potential dust 
impacts. 

Contractor Construction Additional 
safeguard 

Air quality Construction work will 
be assessed during 
strong winds or in 
weather conditions 
where high levels of 
dust or airborne 
particulates are likely 
and amended as 
required to mitigate 
against adverse dust 
impacts. 

Contractor Construction Additional 
safeguard 

Air quality Vehicles transporting 
waste or other materials 
that may produce 
odours or dust are to be 
covered during 
transportation. 

Contractor Construction Additional 
safeguard 

Air quality Vehicles and plant used 
on site are to be kept in 
efficient working order. 
Section 124 of the 
Protection of the 
Environment Operations 
Act 1997 must be 
complied with in relation 
to proper and efficient 
operation and 
maintenance of plant 
and machinery.  

Contractor Construction Additional 
safeguard 

Air quality Truck movements will 
be restricted to 

Contractor Construction Additional 
safeguard 
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Impact Environmental 
safeguards 

Responsibility Timing Standard / 
additional 
safeguard 

designated access 
areas. 

Air quality Work vehicles and 
machinery will not be 
left running or idling 
when not in use. 

Contractor Construction Additional 
safeguard 

Air quality Any material or exposed 
areas will be secured 
during project shutdown 
periods to prevent any 
dust emanating. 

Contractor Construction Additional 
safeguard 

Air quality Post-construction traffic 
will be measured to 
verify that traffic 
volumes and 
characteristics are not 
materially different from 
the forecast numbers 
considered in the Air 
Quality Assessment 
undertaken for the REF. 

Contractor Post-
construction / 
operation 

Additional 
safeguard  
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6.9 Aboriginal Heritage 

The potential impacts of the proposal on Aboriginal heritage are assessed in the Aboriginal 
Archaeological Survey Report (Stage 2 PACHCI) (Kelleher Nightingale Consulting Pty Ltd, 2016a) 
and Cultural Heritage Assessment Report (CHAR) (Kelleher Nightingale Consulting Pty Ltd, 2016b) 
provided in Appendix J. The potential impacts, and safeguards to mitigate them, are summarised in 
this section.  

6.9.1 Methodology 

The CHAR was prepared in accordance with the requirements of the National Parks and Wildlife 
Regulation 2009 and the Guide to Investigating, Assessing and Reporting on Aboriginal Cultural 
Heritage in NSW (OEH, 2011), as well as Stage 3 requirements of the Procedure for Aboriginal 
Cultural Heritage Consultation and Investigation (PACHCI) (Roads and Maritime, 2011).  
 
The CHAR is informed by the outcomes of consultation with Aboriginal people undertaken for the 
proposal in accordance with the Aboriginal Cultural Heritage Consultation Requirements for 
Proponents 2010 (OEH, 2010) and the requirements of clause 80C of the National Parks and 
Wildlife Regulation 2009 (refer to Appendix J and Section 5.3 of the REF).  
 
The Stage 2 PACHCI was prepared in accordance with the Stage 2 requirements of the Roads and 
Maritime PACHCI and the Code of Practice for Archaeological Investigation of Aboriginal Objects in 
New South Wales (OEH, 2010).  
 
The ‘project area’ assessed as part of the Aboriginal CHAR is the same as the proposal area as 
defined in this REF. Therefore from here on, the project area in Appendix J is referred to as the 
proposal area.  
 
The M4 Motorway intersects the proposal area about 280 metres north of Homestead Road. The 
previously approved Roads and Maritime M4 Managed Motorway (M4MM) project is occurring 
concurrent with the proposal. Kelleher Nightingale Consulting carried out an Aboriginal 
archaeological survey and CHAR for the M4MM project in 2016. The study identified three 
Aboriginal sites within the intersection of the proposal area and the M4SM project. Roads and 
Maritime has already received an Aboriginal Heritage Impact Permit (AHIP) for the entire M4MM 
project and, therefore, the M4MM AHIP application area is excluded from the proposal area 
assessed in the CHAR and the Stage 2 PACHCI reports (refer to Appendix J). 
 
Figure 6.21 presents the proposal area and the M4MM AHIP area. 
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Figure 6-21   |  Location of identified Aboriginal archaeological sites within the proposal area
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6.9.2 Existing environment 

Landscape context 

The proposal is located on the Cumberland Plain, a low-lying and gently undulating subregion of the 
Sydney Basin, and is located on a north–south ridge. The ridge forms a watershed separating the 
catchment areas of South Creek and the Nepean River.  
 
The underlying geology of the proposal area is mostly Bringelly Shale, which underlies the crests, 
slopes and drainage lines within the proposal area. Cranebrook Formation geology is also present 
along the low-lying areas adjacent to tributaries of Surveyors Creek in the south of the proposal area 
and contains raw material types that were utilised by past Aboriginal people.   
 
The basal geology is overlain by South Creek soils within the immediate vicinity of major creeks. 
The South Creek soil landscape may retain archaeological deposit but, due to its location on active 
floodplains, the integrity of deposit may be compromised due to repeated episodes of erosion and 
deposition caused by fluvial activity. 
 
The portion of the proposal north of the M4 Motorway is characterised by erosional Luddenham Soil. 
This soil type is generally limited in its ability to maintain intact archaeological deposit due to its high 
erosional susceptibility and moderate surface movement potential. South of the M4 Motorway, the 
Blacktown Soils are more conducive to artefact conservation with low erosional susceptibility. 
However, archaeological objects, if present, can be accumulated from multiple time periods within a 
singular cultural layer. This is due to the acid chemistry and deflationary tendency of this soil type.  
 
The proposal area lies within a landscape that was important to, and intensively used by, past 
Aboriginal peoples (Attenbrow, 2002). Although historical records identify a relatively amiable 
relationship between the Mulgoa Aboriginals and European settlers, their arrival ultimately began a 
cataclysmic series of events that radically changed the lifestyle of Aboriginal people on the 
Cumberland Plain (refer to Appendix J). 
 
The proposal area has been exposed to a high level of previous landscape disturbance, with only 
small areas of native vegetation remaining following clearance by early European settlers, and 
disturbance of subsurface deposits due to construction, which has also altered the area’s hydrology 
and drainage patterns, decreasing the likelihood of the proposal area to contain any previously 
undiscovered Aboriginal archaeological records. 

Search of heritage registers and databases 

An Aboriginal Heritage Information Management System (AHIMS) search identified 33 Aboriginal 
sites recorded within the search area, five of which are located within the proposal area. This search 
area included the area to the south of the proposal which is now subject to a separate environmental 
assessment.  
 
The AHIMS search results demonstrate that the local area retains archaeological evidence of past 
Aboriginal landscape use as open camp sites (artefact scatters and isolated artefacts). The majority 
of previously recorded artefact scatters were identified on gently sloping landforms near 
watercourses.  
 
Other sources of information, including heritage registers and lists, such as the Penrith LEP and 
other online heritage registers, were also searched for known Aboriginal heritage in the vicinity of 
the proposal area. However, no items of Aboriginal heritage were listed or registered on these 
databases within the proposal area. 

Previous archaeological investigations  

The proposal area and adjacent lands have been the subject of several archaeological 
investigations including:  
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 An archaeological survey of the South Penrith Development Site (the future suburb of Glenmore 
Park) by Dallas in 1981 

 An investigation of an area bounded by the Nepean River in the west, the M4 Motorway in the 
north, Wallacia in the south and a ridge running parallel to The Northern Road in the east by 
Kohen in 1982 

 An Aboriginal archaeological survey and assessment of a portion of Lot 6800 DP 1013970, 
Glenmore Park by Dallas and Steele in 2001, followed by a subsurface testing program of an 
area of potential archaeological sensitivity identified during the assessment 

 An assessment of the Glenmore Park Southern Release Area, encompassing about 225 
hectares west of The Northern Road, south of Ridgetop Drive and Mulgoa Nature Reserve, by 
Navin Officer in 2003 

 An archaeological survey for Aboriginal sites within the M4 Motorway corridor between 
Parramatta and Emu Plains, by Brayshaw and Haglund in 1996 

 An Aboriginal archaeological survey and cultural heritage assessment of the M4 Motorway 
corridor, by Kelleher Nightingale Consulting as part of M4MM project in 2013 and as part of the 
assessment of this proposal in 2016. 

 
These studies identified five Aboriginal sites within the proposal area. All five sites are listed on the 
AHIMS database. The five sites are: 
 

 M4 – 17A Northern Road East (45-5-4573) (artefact scatter) 

 M4 – 17B Northern Road East (45-5-4574) (isolated artefact) 

 M4 – 17C Northern Road East (45-5- 4571) (isolated artefact) 

 Mulgoa Mulgoa 1 (45-5-0408) (artefact scatter) 

 Northern Road (45-5-2484) (artefact scatter). 
 
Three of the five sites identified are within the existing M4MM AHIP area. 

Field survey 

An Aboriginal archaeological survey assessment of the proposal area was undertaken as part of the 
Stage 2 PACHCI assessment for the proposal in 2016, following the full coverage assessment 
carried out in 2015 by a team comprising representatives from the Deerubbin Local Aboriginal Land 
Council and archaeologists from Kelleher Nightingale Consulting. 
 
The five Aboriginal sites previously recorded within The Northern Road corridor were revisited as 
part of the field surveys. All five sites were confirmed to be present. All five sites exhibit low levels of 
heritage significance due to the presence of substantial ground disturbance.  
 
Areas located outside the existing recorded sites were also closely inspected for additional 
Aboriginal objects. One new Aboriginal archaeological site, artefact scatter TNR AFT 32, was 
identified during the survey and assessed as having a moderate level of significance. Following an 
adjustment to the proposal area boundary, the site is no longer within the proposal area.  
 
Old growth trees were also inspected for evidence of Aboriginal modification but none were 
identified. 

Summary of results 

Based on information from previous archaeological investigations, landscape context and regional 
character, the following site predictions are made for the proposal area as part of the Stage 2 
PACHCI Report: 
 

 Archaeological sites are likely to consist of open artefact scatters and/or isolated artefacts on the 
undulating hills associated with the Bringelly shale landscape 

 It can be expected that silcrete will be the most commonly encountered artefact raw material, 
with occasional occurrences of quartz, chert and siliceous tuff/mudstone 
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 Clearance of the majority of original vegetation lessens the likelihood of identifying culturally 
modified trees, but old growth trees may be present in the study area and have the potential to 
display scars of Aboriginal origin 

 The identification of archaeological sites is likely to be affected by differential visibility of the 
ground surface, but successful assessment of areas of potential archaeological deposit can be 
made based on landform and other environmental factors such as aspect and distance to water. 

 
The five registered Aboriginal sites within the proposal area exhibit low levels of heritage 
significance due to the presence of substantial ground disturbance. Three of the sites are located 
within the boundary of the M4MM AHIP area, which overlaps the proposal area. 
  
The field surveys undertaken for the proposal area found no areas that may contain undiscovered 
archaeological items, outside of the previously identified site locations, most likely due to urban and 
infrastructure development around the proposal area which has caused substantial ground 
disturbance. 

6.9.3 Potential impacts 

Construction  

The early identification of archaeological sites and adjustment of the concept design has enabled 
the avoidance of impact to the only site of moderate significance identified during the assessment 
(TNR AFT 32), thus reducing overall impacts of the proposal on archaeological heritage. 
 
Construction of the proposal would directly impact five recorded Aboriginal sites of low 
archaeological significance. It is not feasible to avoid impact on these sites as they are located 
directly within the proposal area.  
 
An AHIP would be required for all sites prior to work affecting the Aboriginal sites. The proposal has 
been divided into two separate AHIP application areas due to the overlap with the existing M4MM 
AHIP (Figure 6-21).  
 
The existing AHIP for the M4MM project includes the three M4 Motorway sites: 
 

 M4 – 17A Northern Road East (45-5-4573) 

 M4 – 17B Northern Road East (45-5-4574) 

 M4 – 17C Northern Road East (45-5- 4571). 
 
These sites were not further assessed for this REF as they are subject to a separate assessment 
and AHIP. 
 
The AHIP for the proposal area (Figure 6-21) would therefore include the remaining two identified 
Aboriginal heritage sites:  
 

 Mulgoa Mulgoa 1 (45-5-0408) 

 Northern Road (45-5-2484). 
 
The CHAR and associated consultation undertaken for the proposal has identified the proposal area 
as having cultural value for the local Aboriginal community, which becomes tangible when tied to the 
identified Aboriginal objects and potential impacts to them. 
 
An assessment of significance of these two sites assessed them as being of low archaeological 
significance based on a consideration of the research value, connectivity (association with other 
sites), representativeness, intactness and rarity of the sites in a local and regional context. The 
CHAR and associated assessment of significance will support the AHIP application for these sites. 
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These sites do not warrant archaeological mitigation as they have been assessed as being of low 
archaeological significance due to being highly disturbed and are unlikely to yield any further 
information on Aboriginal use of the area.  

Operation 

Aboriginal sites identified within the proposal area could still exist within the corridor during operation 
as none of the sites will be collected or otherwise salvaged. However, impact on these sites would 
be covered by an AHIP. 

6.9.4 Safeguards and management measures 

Safeguards and management measures for Aboriginal heritage are presented in Table 6-45. 

Table 6-45 Safeguards and management measures – Aboriginal heritage 

Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

Aboriginal 
heritage 

An Aboriginal Heritage Management 
Plan (AHMP) will be prepared in 
accordance with the Procedure for 
Aboriginal Cultural Heritage 
Consultation and Investigation 
(Roads and Maritime, 2012) and 
Standard Management Procedure – 
Unexpected Heritage Items (Roads 
and Maritime, 2015) and 
implemented as part of the CEMP. It 
will provide specific guidance on 
measures and controls to be 
implemented for managing impacts 
on Aboriginal heritage. The AHMP 
will be prepared in consultation with 
all relevant Aboriginal groups.  

Contractor Detailed 
design / pre-
construction 

Core standard 
safeguard 
AH1 
 
Section 4.9 of 
QA G36 
Environment 
Protection 

Aboriginal 
heritage 

 The Standard Management 
Procedure – Unexpected 
Heritage Items (Roads and 
Maritime, 2015) will be followed 
in the event that an unknown or 
potential Aboriginal object/s, 
including skeletal remains, is 
found during construction. This 
applies where Roads and 
Maritime does not have approval 
to disturb the object/s or where a 
specific safeguard for managing 
the disturbance (apart from the 
Procedure) is not in place 

 Work will only re-commence 
once the requirements of that 
Procedure have been satisfied. 

Contractor Detailed 
design / pre-
construction 

Core standard 
safeguard 
AH2 
 
Section 4.9 of 
QA G36 
Environment 
Protection 
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Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

Aboriginal 
heritage 

All personnel working on site will 
receive training to ensure 
awareness of requirements of the 
Aboriginal Heritage Management 
Plan and relevant statutory 
responsibilities. Site-specific training 
will be given to personnel when 
working in the vicinity of identified 
Aboriginal heritage items. 

Contractor  Pre-
construction  

Additional 
safeguard  
 

Aboriginal 
heritage 

Roads and Maritime will apply for an 
AHIP for the proposal area under 
Part 6 of the NPW Act, for all 
Aboriginal sites that will be directly 
or indirectly impacted, prior to any 
construction activities. Construction 
activities will not commence until the 
AHIP for the proposal area and the 
M4MM AHIP are in place. 

Roads and 
Maritime  

Pre-
construction  

Additional 
safeguard 

 

6.10 Non-Aboriginal heritage 

The potential impacts of the proposal on non-Aboriginal heritage items are assessed in the Non-
Aboriginal Heritage Impact Assessment provided in Appendix K. The potential impacts, and 
safeguards to mitigate them, are summarised in this section. 

6.10.1 Methodology 

The Non-Aboriginal Heritage impact Assessment was undertaken in accordance with relevant 
guidelines, including: 

 NSW Heritage Manual (Heritage Office and Department of Urban Affairs & Planning, 1996) 

 Assessing Heritage Significance (NSW Heritage Office, 2001)  

 Australia International Council on Monuments and Sites (ICOMOS) Burra Charter for Places of 
Cultural Significance (Burra Charter). 

 
The study area, as further defined in the assessment in Appendix K, is the same as the proposal 
area identified throughout this REF. Areas surveyed as part of the field investigations are outlined in 
Appendix K. Figure 6-22 shows the study area (from here referred to as the proposal area) and 
associated survey locations. 
 
The assessment comprised: 
 

 Background historical research, including a review of previous heritage assessments to identify 
the potential for archaeological and heritage items to be present within the proposal area, to 
further define the scope of the field investigation 

 A search of all available heritage registers based on a 500-metre buffer on 18 January and 7 
July 2016. This included the State Heritage Register (SHR), State Heritage Inventory (SHI), 
NSW Roads and Maritime Services Section 170 Heritage and Conservation Register, relevant 
LEPs, National Trust of Australia (NSW) list (NTAR), Register of the National Estate (RNE), 
Commonwealth Heritage List (CHL), National Heritage List (NHL) and World Heritage List (WHL) 
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to identify previously recorded non-Aboriginal heritage items in the proposal area, and the 
legislative obligations related to these 

 A review of current aerial imagery to identify areas of heritage potential prior to the field survey 

 A field survey of the proposal area carried out on 22 and 23 February 2016 and 5 April 2016 to 
identify any areas/items of potential heritage significance (see Appendix K for further details) 

 Further desktop assessment of new areas added to the proposal area following design changes 

 Identification and assessment of potential impacts of the proposal on non-Aboriginal heritage 
items, conservation areas and archaeology 

 The development of measures to manage the proposal’s potential impact on non-Aboriginal 
heritage items, conservation areas and archaeology through the application of the ‘avoid, 
minimise and mitigate’ hierarchy. 
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6.10.2 Desktop assessment 

Historical context 

There are several towns associated with the proposal area: Penrith (and South Penrith) in the north 
of the proposal area, Orchard Hills in the centre and Glenmore Park to the south. 
 
The Nepean River, located to the west of the proposal area, was discovered by Governor Phillip in 
1789 and the Penrith Ford crossed later in that year. Penrith was founded in 1817 and from the 
1820s large estates began to be established along both sides of the Nepean River. During this time 
a ferry and punt service began across the river.  
 
The dominant agricultural practice in the area changed from wheat growing to cattle grazing around 
1815 due to government incentives. Penrith then developed from an agricultural town to one 
focused on railway with the largest railway yards outside of Sydney. Construction of railway lines 
began in the region around the 1850s and in 1863 the section of railway line between Blacktown and 
Penrith was completed. These phases of transport construction resulted in the timber industry 
developing in the region. Other industries were present during this period such as tanning, wagon 
building, gravel quarrying, brickworks and ice works. This industrial growth resulted in the population 
of the town tripling between 1861 and 1881. 
 
Europeans first arrived in the Orchard Hills area around 1804 when large land grants were made 
available. The Reverend Samuel Marsden received a grant of 1,030 acres for the development of a 
wool industry in the colony. Large and small land grants were also made available in 1809, the 
largest being 2,000 acres, which went to Gregory Blaxland. The land in the northern half of Orchard 
Hills, except for Marsden and Blaxland’s land, became part of the Regentville estate.  
 
In 1904 a Methodist Church was built at Orchard Hills and in 1910 a public school was opened to 
service the community that had grown through subdivisions in the area in 1888–89. Residents 
comprised farmers, railway employees, a dairyman and an orchardist. Today this rural area is 
utilised for market gardening and orchards. 

Registered heritage items  

No registered heritage items are located within the proposal area. There are two registered heritage 
items within 500 metres of the proposal area as listed in Table 6-46. 
 
Table 6-46 Registered heritage items within 500 metres of the proposal area 

Heritage item 
name 

Register Number Significance Location 

Orchard Hills 
Uniting Church 

Penrith LEP 156 Local 3 Frogmore Road, 
Orchard Hills 

Lot 101, DP 
128254 

Orchard Hills 
Reservoir 

Penrith LEP 

s.170 

657 Local 197–207 Castle 
Road, Orchard 
Hills 

Lot 1, DP 430473 

Previous heritage assessments 

There have been limited heritage assessments previously undertaken that relate to the proposal 
area. Two Penrith heritage studies as well as a heritage study relating to the Cumberland Plain and 
Camden area were reviewed (refer to Appendix K for details).  
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One of the heritage studies undertaken on behalf of Penrith City Council (Paul Davies Pty Ltd, 2007) 
identified two items within the proposal area in South Penrith that were previously nominated for 
listing on the Penrith LEP: 
 

 The Northern Road (PC-03) 

 The Western Freeway (PC-06). 
 
These items were not subsequently listed in the LEP. 
 
Based on an assessment of significance of these items, as presented in Appendix K, the two roads 
are not considered to have heritage significance as they have been substantially upgraded and 
modified. 
 
The same study also identified two heritage items in the Orchard Hills area that were previously 
nominated for listing on the Penrith LEP:  
 

 Rural landscape (area) (OH-01) 

 Rural landscape (roadside), Northern Road (OH-04). 
 
These items were also not subsequently listed in the LEP. 
 
Further information relating to these two landscape items was unable to be obtained for this 
assessment as their location was either not specified or listed only as ‘to the western side of 
Orchard Hills locality’. It is therefore not known if these items are potentially located in the proposal 
area. However, based on the outcome of the assessment of significance (refer Appendix K), given 
the disturbed nature of the surrounds of the proposal area and the proposed extent of works, it is 
unlikely that these two landscape items are of relevance to the proposal area.  
 
Therefore, none of these four potential heritage items are further considered in this section. 

Areas of archaeological potential 

Recent aerial imagery was reviewed from 2002–16 to identify areas of heritage potential prior to the 
field survey. The number of areas with potential to contain historical heritage places was limited due 
to development. Areas that had obviously been subject to development, such as housing and golf 
courses, were not considered to have potential due to the level of ground disturbance generally 
associated with such development. Areas of heritage potential identified within the southern section 
of the proposal area included properties where the nature of features or buildings was unable to be 
identified, but which may have some heritage potential. Areas of heritage potential in the northern 
section of the proposal area, which is more urban in nature, comprised mostly parks or vacant 
blocks. These identified areas formed the basis of the field survey. 

Further desktop assessment 

After the field surveys in February and April 2016, the proposal area was revised, with new areas 
added for assessment. A desktop review of these new areas, including aerial imagery, photographs, 
background information and consideration of field results from other areas already assessed in the 
vicinity, resulted in three additional areas being identified as having the potential for heritage items: 
 

 A house located at 251–255 Castle Road, Orchard Hills 

 A shed/outbuilding located behind a modern house at 2013–2017 The Northern Road, Glenmore 
Park 

 A building located to the rear of a property at 341–347 Wentworth Road, Orchard Hills. 
 
These three areas were not surveyed separately but were assessed for significance as detailed in 
Appendix K, with all three potential heritage items identified as not having any heritage significance, 
and are therefore not further considered within this section. 
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Summary of desktop findings 

No registered heritage items are located within the study area. A previous heritage assessment 
identified two previously nominated but unlisted heritage items (The Northern Road and the Western 
Freeway) and two previously nominated heritage items relating to rural landscape in the west of the 
Orchard Hills locality and along The Northern Road. There is the potential for previously unidentified 
historical heritage items to be situated in the study area, based on the review of modern aerial 
imagery (2002–16), and the relatively limited nature of the previous heritage assessments.  
 
Based on the results of the desktop assessment, including a search of the above registers, and 
review of the previous literature, historical background and aerial imagery, there is potential for the 
following types of historical heritage items to be located within or immediately adjacent to the 
proposal area: 
 

 Remnants of houses, homesteads and other buildings associated with the settlement of the 
region 

 Past rural uses and relics related to agriculture and orcharding, including stockyards, fences, 
sheds and outbuildings, orchard trees, and wells. 

6.10.3 Field survey 

The field survey was undertaken on 22-23 February 2016 and 5 April 2016. Based on the results of 
the desktop assessment, eleven target areas were surveyed (survey areas no 2 to no 12) as shown 
in on Figure 6-22. Survey areas comprised open parks within an urban setting and other properties 
of a more rural nature within the proposal area.   
 
The results of the survey are detailed in Appendix K. Of the areas surveyed, no potential heritage 
items were identified. While ceramic and glass items were identified in survey areas 3 and 9, these 
items appeared to be relatively modern in age and, as such, not considered to be of heritage 
significance.  

6.10.4 Potential impacts 

Impacts to non-Aboriginal heritage as a result of construction and operation of the proposal are not 
expected as no heritage items were identified within the proposal area to date.  
 
There is also a residual risk that unexpected finds may be discovered during construction activities, 
in which case the relevant mitigation measures would be implemented. 

6.10.5 Safeguards and management measures 

Safeguards and management measures for non-Aboriginal heritage are presented in Table 6-47. 
Table 6-47 Safeguards and management measures – Non-Aboriginal heritage 

Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

Non-
Aboriginal 
heritage 

A Non-Aboriginal Heritage 
Management Plan (NAHMP) will 
be prepared and implemented as 
part of the CEMP. It will provide 
specific guidance on measures 
and controls to be implemented to 
avoid and mitigate impacts on non-
Aboriginal heritage.  

Contractor Detailed 
design / pre-
construction 

Core 
standard 
safeguard 
H1 
 
Section 4.10 
of QA G36 
Environment 
Protection 
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Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

Non-
Aboriginal 
heritage 

 The Standard Management 
Procedure – Unexpected 
Heritage Items (Roads and 
Maritime, 2015) will be followed 
in the event that any 
unexpected heritage items, 
archaeological remains or 
potential relics of non-
Aboriginal origin are 
encountered 

 Work will only re-commence 
once the requirements of that 
Procedure have been satisfied. 

Contractor Detailed 
design / pre-
construction 

Core 
standard 
safeguard 
H2 
 
Section 4.10 
of QA G36 
Environment 
Protection 

Non-
Aboriginal 
heritage 

Non-Aboriginal heritage awareness 
training must be provided for all 
contractors and personnel prior to 
commencement of construction to 
outline the identification of potential 
heritage items and associated 
procedures to be implemented in 
the event of the discovery of non-
Aboriginal heritage materials, 
features or deposits (that is, 
unexpected finds), or the discovery 
of human remains.  

Contractor Pre-
construction 

Additional 
safeguard  
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6.11 Landscape character and visual impacts 

The extent and magnitude of the proposal on landscape character and visual amenity are assessed 
in the Landscape Character and Visual Impact Assessment – The Northern Road Upgrade between 
Glenmore Parkway and Jamison Road (Spackman, Mossop and Michaels, 2016), which is provided 
in Appendix L. A summary of the assessment is presented in this section, together with safeguards 
and management measures to mitigate any negative impacts. 

6.11.1 Methodology 

The method used to undertake this study follows RMS Guideline for Landscape Character and 
Visual Impact Assessment EIA-N04 (Roads and Maritime, 2013). It involved the following: 
 

 Undertaking site visits and field investigations, reviewing relevant literature, analysing aerial 
photographs and topographic maps to understand the proposal area 

 Reviewing the proposed concept design and supporting material  

 Defining landscape character through a contextual analysis 

 Identifying and describing landscape character zones and evaluating the likely impact on them 

 Identifying the visual catchment of the proposed works 

 Selecting viewpoints within the visual catchment representing a range of different land uses 

 Evaluating the visual impact of the proposed upgrade by comparing the sensitivity of viewpoints 
and the magnitude of the proposal’s impact on them 

 Identifying urban design and landscape opportunities and methods of mitigating adverse visual 
impacts for consideration in the detail design phase of the proposal. 

Landscape character impact assessment 

Contextual analysis involved identification of a number of Landscape Character Zones (LCZ) (see 
Section 6.11.2), based generally on the proposal area’s surrounding land use, vegetation and 
topography. By dividing the proposal area into character zones, the assessment process is easier to 
undertake and to understand.  
 
Within each LCZ the proposed upgrade is assessed as follows: 
 

 The impact of the proposal on each LCZ based on the sensitivity of the zone, and the magnitude 
of the proposal’s impact in that zone 

 Sensitivity refers to how sensitive the existing character of the setting is to the proposed change, 
or its inherent capacity to absorb change. For example, a pristine natural environment will be 
more sensitive to change than an industrial area 

 Magnitude refers to the physical size and scale of the project. For example, a large interchange 
will have a greater magnitude than a localised road widening, and therefore have a greater 
impact on the landscape character 

 The combination of sensitivity and magnitude provides the rating of the landscape character 
impact for each LCZ (refer to Figure 6-23). 
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Figure 6-23 Impact assessment grading matrix 

Visual impact assessment 

The extent of area from where the proposed works would be able to be seen is referred to as the 
visual catchment. It is largely defined by topography and landform, but is also influenced by a 
viewer’s direction of travel and how this affects the visibility of the proposal. Factors such as built 
structures or vegetation need to be considered where they limit or obscure views. However 
vegetation, while often blocking potential views, is not considered as a permanent obstruction as it 
can be removed or destroyed.  
 
Within the LCZs, a number of viewpoints have been identified for key locations and directions of 
view. The impact of the proposal has been assessed by considering both the sensitivity of the view 
and the magnitude of the proposed works within that view. Sensitivity refers to the quality of the view 
and how it would be affected by the proposal. Magnitude refers to the physical character, size and 
scale of the change and its proximity relative to the viewer. The combination of sensitivity and 
magnitude provides the rating of the visual impact (refer to Figure 6-23). 

Qualitative assessment 

For the purposes of this environmental assessment, existing landscape character and the likely 
magnitude and sensitivity of viewers have been described in a qualitative manner.  
 
This has been based on the authors’ experience in the field of landscape character and visual 
assessment. While these methods aim to provide a consistent and unbiased approach to the 
landscape character and visual impact assessment, the highly individualistic perception of 
landscape character and scale of proposed works still often leads to differing opinions with regards 
to the likely impact of a proposal. 

6.11.2 Existing environment 

The Northern Road is an important arterial link between Camden and Windsor. It is a historic route 
that dates back to the early settlement of the Hawkesbury and Macarthur areas. It forms the western 
boundary of the South West Growth Centre which, together with the North West Growth Centre, is 
earmarked to accommodate the majority of Sydney’s residential growth over the next 25 years. 

Public Open Space Network 

There are a number of public open space areas in the proposal area, including open space directly 
fronting The Northern Road. 
 
They include Rotary Park and Kingswood Lions Park and a reserve separating Aspen Street from 
The Northern Road. These three parks are prominently located at the intersection with Maxwell 
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Street and Bringelly Road. They connect with an extensive interlinked open space system along a 
tributary of Peach Tree Creek, linking Penrith Showground, the Nepean River and Penrith Lakes. 
The system is important as it provides a continuous open space and landscape link between 
Orchard Hills and Penrith Lakes Regional Park. 
 
A second point of entry to the catchment open space network is at Bickley Road. An open space 
corridor extends from The Northern Road parallel to Bickley Road and meets Surveyor’s Creek at 
the western end of Maxwell Street. 
 
Finally, there are two smaller open space areas adjoining The Northern Road about half way 
between Maxwell Street and Smith Street. 

Landscape character zones 

The landscape of the proposal area is typical of the Cumberland Plain and defined by its situation 
between the South Creek catchment with its predominantly north-south aligned ridge lines and 
valleys, and the Nepean River floodplain. 
 
The landform and vegetation, views and vistas, settlement pattern and built structures within and 
adjoining the proposal area combine to define its landscape character. Shaping the motorists’ 
experience of the drive along The Northern Road, the landscape character defines a set of visual 
values associated with the proposal area. 
 
Based on the contextual analysis, the proposal area has been divided into four LCZs, (see Figure 
6.24), based on the interplay of natural and built features, as follows: 

LCZ 1 Rural South (south of the M4 Motorway) 

The visual character of this zone is characterised by a mix of rural, rural residential, open space and 
institutional uses that retain a generally open landscape character interspersed with remnant 
vegetation. Buildings are generally well set back from the road corridor. As a result they are of low 
visual prominence and the landscape itself is the visually most important element. In this zone, The 
Northern Road comprises a curving horizontal and gently rolling vertical alignment that creates a 
‘country road’ character. North of Glenmore Parkway, the road begins to transition to a more urban 
arterial road character. 

LCZ 2 M4 Motorway interchange 

The M4 Motorway interchange is unique in character and constitutes a separate character zone. 
The bridge over the motorway is a major structure and a defining element. The widened road, 
closely-spaced traffic lights and associated road lighting create a distinctly urban character that 
contrasts with the rural landscape to the south. With the approach to the bridge, vegetation recedes 
and the largely transparent safety screens allow for open views west toward the Blue Mountains. 
This is an important landmark providing a connection to the wider landscape setting. Together with 
tree planting in the median strip, the extensive native vegetation around the interchange is an 
important character element, mediating the scale of the bridge, visually separating the motorway 
from the entry and exit ramps, and reducing the extent of visible infrastructure from any one view 
point. 

LCZ 3 Peri-urban area (M4 Motorway to Bringelly Road / Maxwell Street) 

This zone represents the transitional area between the rural landscape zone and established urban 
areas. Its defining feature is the two distinct landscape character types to the east and west of the 
road corridor. The eastern side of the road corridor retains its rural character of small rural holdings 
and rural residential living, with buildings generally well set back from the road corridor. The Flower 
Power Garden Centre is a commercial use that complements the rural character. This contrasts with 
the western side of the road corridor, which is characterised by established suburban development 
comprising single storey detached dwellings. There is also a small commercial strip along Aspen 
Street. 
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LCZ 4 Established urban area (north of Bringelly Road / Maxwell Street) 

Rotary Park and Kingswood Lions Park form a gateway into the established suburban areas of 
Penrith and Kingswood. Similar to Penrith, they are characterised by predominantly single storey 
detached dwellings. A key difference in this LCZ is the prominence of evenly spaced driveways 
accessing individual properties along The Northern Road.  
 
From Bringelly Road / Maxwell Street to Smith Street, The Northern Road is mostly a single 
carriageway with two lanes in each direction. South of Smith Street, the road splits to becomes a 
dual carriageway divided by a wide landscaped median. This feature, combined with borrowed 
views east and west, gives this section a less intensive, more expansive character than for the 
remainder of this LCZ. 
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Figure 6-24 Landscape Character Zones 
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6.11.3 Urban design objectives and principles 

Based on the contextual analysis including the existing landscape character, the following urban 
design objectives and corresponding principles for the proposal were identified to inform the 
development of an integrated engineering and urban design: 
 
1. Protect and enhance existing views, character and cultural values of the corridor. 

 Maintain and enhance the landscape experience of the drive 

 Retain and reinforce the diverse character of the route, in particular the distinction between 
urban and rural areas 

 Maximise opportunities to enhance the driver experience through the borrowed landscape 
outside of the road corridor, to foster a sense of place for the journey along The Northern Road 

 Draw on existing vistas and views to create a sequence of opening and enclosed views for the 
motorists including intermittent views to the Blue Mountains 

 Design structures such as noise walls and throw screens to maintain existing views and solar 
access 

 Realise the objective of the SWSUDS for the road network to shape and define the character of 
the area through the retention and integration of Cumberland Plain Woodland remnants as a key 
character element of Western Sydney 

 Minimise tree clearing. Wherever possible retain and protect existing trees as important features 
defining the future character of the road 

 Control the placement of utilities in the corridor. Where possible underground utilities to enhance 
the visual amenity of the road corridor. Locate utilities in a way that maximises planting 
opportunities, particularly at the interface with the Orchard Hills Scenic Landscape Area. 

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

 Protect the scenic and landscape values of Orchard Hills by minimising median widths where 
possible in order to reduce the footprint of the road and associated earthwork 

 Minimise median widths as much as possible in order to maximise 

 Pedestrian/ cyclist amenity through greater setbacks of paths from the carriageways 

 Revegetation opportunities on the outsides of the corridor 

 Maximise opportunities to complement the scenic and landscape character of Orchard Hills with 
intermittent tree planting in the verges 

 As much as possible, use the median to mitigate level changes in order to limit cut and fill 
embankments on the outsides of the carriageways 

 Devise a planting/ revegetation strategy that is consistent with the landscape character adjoining 
the road corridor, including existing uses and settlement patterns 

 Protect creeks and creek banks by maximising tree retention and planting at creek crossings 

 Enhance creeks as ecological corridors through native vegetation restoration and by maximising 
light access to the creeks. 

 Within the M4 corridor maximise tree planting to visually separate carriageways and reduce the 
extent of continuous hard pavements 

 Where safety barriers are required such as on bridge approaches or around piers, extend 
barriers to maximise the potential for tree planting to reduce the perceived scale of the 
infrastructure 

 Minimise the size of sedimentation basins. Locate permanent basins so that they do not impact 
on the quality, amenity and usability of open space. Design stormwater management and 
sedimentation basins to contribute to a positive landscape and visual outcome 

 Limit temporary sedimentation basins during construction. Where possible provide temporary 
basins in locations where they will remain as permanent basins post construction. 

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

 Ensure the provision of safe, convenient/direct and enjoyable pedestrian and cycle connections 
within and across the road corridor, to enhance connectivity, encourage active transport of 
walking and cycling and promote public transport use through ease of access to public transport 
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 Ensure bus stops are well located, easily accessed and safe spaces with high levels of amenity 

 Ensure good passive surveillance of shared paths 

 Integrate the principles of Crime Prevention Through Environmental Design (CPTED) and 
ensure good passive surveillance of all publicly accessible areas 

 Enhance public open space adjoining the corridor to provide a positive landscape experience 
along the journey, and to deliver amenity benefits for the local community to compensate for the 
partial loss of open space and other potential amenity impacts associated with the proposal  

 Take advantage of available land at intersections to create a series of landscape features and 
landmark plantings that provide rhythm and interest along the journey, act as a reminder of the 
natural landscape and provide relief from the infrastructure environment 

 Minimise noise walls to enhance the sense of well-connected, visually transparent and safe 
neighbourhood. 

 
4. Develop a simple and unified palette of road design elements and details that are attractive 
and easily maintained. 

6.11.4 Proposed urban and landscape concept design 

A proposed urban and landscape concept design has been prepared, that responds to the 
landscape character assessment outlined in Section 6.11.2, and the urban design objectives and 
principles in Section 6.11.3. The proposed concept plan is shown in full in Appendix L, but features 
of the proposed design are outlined below. 

M4 Motorway bridge 

The guiding principles in the development of the design for the proposed new M4 Motorway 
interchange were to: 
 

 Ensure the bridge addresses safety issues 

 Ensure the bridge contributes to the desired character of the project and complements the 
design language of existing M4 Motorway bridges 

 Implement the principles of linear identity and lateral integration in the design of components 

 Maintain consistency in design and detailing of these components. 
 

 
Proposed concept design – M4 Motorway bridge (as viewed from westbound lanes of motorway) 
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Retaining walls 

The guiding principles in the development of the designs for retaining walls were to: 
 

 Limit the physical and visual intrusion of earthworks and retaining structures upon the existing 
situation 

 Limit the disturbance of existing flora, particularly significant trees 

 Enhance the project environment by the sensitive design of earthworks and retaining structures 

 Implement the principle of linear identity to maintain continuity and consistency along the length 
of the route. 

 

 
Proposed concept design – Blockwork retaining wall (cross-section) 

Earthworks, planting and landscaping 

The guiding principles in the development of the designs for these elements have been to: 
 

 Limit the extent of disturbance to existing road corridor landscape areas 

 Limit the extent of disturbance to adjacent residents  

 Integrate earthworks into the existing road corridor character 

 Integrate the proposed landscape seamlessly into the existing environment 

 Provide a self-reliant and minimal maintenance landscape outcome 

 Reinstate endemic vegetation 

 Maximise the extent of retained vegetation where possible 

 Provide vegetative screening of residences, structures and other elements within the corridor. 
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Proposed concept design – Typical noise mound and landscape  

 

 
Proposed concept design – Typical cutting/embankment and landscape treatment 

 

Noise barriers 

The guiding principles in the development of the designs for noise barriers for the proposal have 
been to: 
 

 Moderate the visual impact of noise walls as much as possible 

 Design noise walls to provide a subtle and consistent background for planting or as elements to 
frame or maintain views. 
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Proposed concept design – Typical noise wall   

6.11.5 Potential impacts 

Landscape character 

From the assessment of landscape character impacts in the existing landscape context, the key 
implications for the proposal, and for the development of the urban and landscape design are: 
 

 The landscape setting is considered to be regionally significant 

 Further conversion of rural land to residential land use is unlikely in the foreseeable future 

 There is a need to protect existing landscape and scenic values 

 There is a need to carefully consider and manage the visual impact of the proposal 

 There is a need for the proposed works to enhance the entry values and importance of the site 
as a gateway to Penrith’s residential areas. 

 
Further, translation of scenic and landscape values into statutory and planning instruments indicates 
that these values are both significant and widely held. It further indicates a high level of visual 
sensitivity to changes in the landscape. 
 
While The Northern Road is an existing arterial road, it generally retains a rural quality, with the 
exception of the M4 Motorway interchange and the northern section that are more urban in 
character. The proposed upgrade and widening of the road corridor and the extensive removal of 
vegetation are therefore likely to result in considerable overall impact on the existing landscape 
character, except in LCZ 2 where the existing infrastructure and visual environment are better able 
to absorb the proposed changes.  
 
An assessment of proposal’s impact on each LCZ is provided in Table 6-48 below. 
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Table 6-48: LCZ impact assessment 

Landscape 
Character 
Zone (LCZ) 

Impact type Impact Assessment  

LCZ 1 – 
landscape 
character 
impact 
 

Magnitude  The proposal would increase both the scale and the amount of 
infrastructure in this zone. The creation of additional travel, bus 
and turning lanes, as well as a new golf course access road 
would require extensive removal of existing vegetation. Due to 
location of vegetation primarily along property boundaries, this 
would open up the landscape and notably change the landscape 
character 

 The area required for major work activities would temporarily alter 
the open paddocks and would be highly visible to the general 
public 

 Overall ranking: Moderate. This impact may diminish over time as 
revegetation becomes established, giving the landscape a similar 
visual character as its present condition 

Sensitivity  Large number of potential viewers including motorists, residents, 
Penrith Anglican College community 

 High scenic and landscape values 

 Tourist road status of The Northern Road in a rural setting  

 Overall sensitivity ranking: High 

Summary 
impact rating 

High to moderate 

LCZ 2 – 
landscape 
character 
impact 
 

Magnitude  The proposed new bridge would be substantially larger, and 
slightly higher than the existing bridge 

 Proposed reinforced soil retaining walls would replace the existing 
landscaped embankments and spill-through abutments 

 The new road and bridge alignment and increased scale would 
alter existing relationship between LCZ 2 and adjoining areas 

 Magnitude of changes would be greatest during construction 

 Overall magnitude: Moderate 

Sensitivity  LCZ 2 character is currently defined by road infrastructure, and 
the proposal would be consistent with the existing use and 
character 

 Overall sensitivity: Low 

Summary 
impact rating 

Moderate to low 

LCZ 3 – 
landscape 
character 
impact 
 

Magnitude  The proposal would substantially increase the scale of road 
infrastructure in this LCZ 

 Noise walls would comprise a major new built form altering spatial 
character, closing views and reducing pedestrian connectivity 

 Earthworks, retaining walls and vegetation removal would change 
the road’s interface with scenic rural land on eastern side 

 Overall magnitude: Moderate 
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Landscape 
Character 
Zone (LCZ) 

Impact type Impact Assessment  

Sensitivity  Large numbers of residential viewers that would be sensitive to 
changes resulting from noise walls 

 Recognised scenic values of the area  

 Overall sensitivity: High 

Summary 
impact rating 

High to moderate 

LCZ 4 – 
landscape 
character 
impact 
 

Magnitude  Increased road width and new retaining structures would alter the 
interface between The Northern Road and adjoining residential 
properties 

 Road realignment and intersection modifications would result in 
substantial land take including from public open space 

 Reductions in front gardens for individual properties would further 
reduce existing planted corridor edge 

 Overall magnitude: High. New landscaping may offset or reduce 
the magnitude of change over time as it matures 

Sensitivity  Large number of residential viewers that would be sensitive to 
visual changes  

 Overall sensitivity: Moderate 

Summary 
impact rating 

High to moderate 

 

6.11.6 Visual impact assessment 

A number of viewpoints within the visual envelope of the proposal area were selected for the visual 
impact assessment. Locations and directions of chosen viewpoints are representative of the range 
of viewpoints both within and beyond the road corridor, and are indicated on Figure 6-25. 
 
For each viewpoint, the assessment investigates: 
 

 Permanent elements of the proposal that would be visible  

 Temporary elements of the proposal visible during construction  

 The visual sensitivity of the view to change 

 The magnitude of the proposed works or their impact on the view 

 An overall rating of the visual impact. 
 
The gradings for visual sensitivity and magnitude are measured on their impact relative to each 
other within the scope of the proposal rather than to an absolute scale covering all potential forms of 
impact.  
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Figure 6.25 Visual envelope and viewpoint locations for visual impact assessment 
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Viewpoint 1: Glenmore Parkway looking east 

  
 

 

Viewpoint 1: Before 

 

Magnitude  Scale and character of Glenmore Parkway would change substantially as a 
result of realignment, widening and tree removal 

 The width of the carriageways would increase from 16 metres (including the 
tree lined median) to 30 metres at the view location, to over 45 metres wide 
at the intersection, including a 1.5 metre wide concrete median  

 Proposed new golf course access road would further add to this increase, 
and would also change the interface with the golf course  

 Overall magnitude: High 
Sensitivity  This viewpoint offers limited potential to absorb the proposed changes 

 Overall sensitivity: High 
(see ‘before’ and ‘after’ images below) 

Summary 
impact rating 

High 
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Viewpoint 1: After 

 
 

Viewpoint 2: The Northern Road looking south from Garswood Road 

 
 

 

Magnitude  The width of the road would almost double form about 27 metres to about 51 
metres, including shared paths 

 Extensive tree removal would impact this view 

 Overall magnitude: High 
Sensitivity  Trees on the eastern side form a substantial element in this view 

 The road corridor itself comprises a dominant portion of the view 

 Overall sensitivity: Moderate 
(see ‘before’ and ‘after’ images below) 

Summary 
impact rating 

High to Moderate 
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Viewpoint 2: Before 

 

Viewpoint 2: After 
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Viewpoint 3: Penrith Golf and Recreation Club, looking east 

 
 
 

Viewpoint 3: Before 

 
 

Magnitude  The Northern Road is set lower than the level of the golf course land and is 
not readily visible; the widened road would not be perceptible in this view 

 The major change would be the removal of vegetation in the background, 
making the view more open 

 Overall magnitude: Low 
Sensitivity  A large portion of this view is taken up by golf course infrastructure including 

car parking, internal roads, fences and a mobile phone tower and associated 
sheds 

 Overall sensitivity: Low 
(see ‘before’ and ‘after’ images below) 

Summary 
impact rating 

Low 
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Viewpoint 3: After 

 
 

Viewpoint 4: Cross Road, looking south 

  

 
 
 

 

Magnitude  The proposed upgrade would introduce a road in the currently unmade road 
reserve, substantially altering the existing view 

 Overall magnitude: High 
Sensitivity  The view is park-like with a mix of open grassed areas and trees, and would 

have a low capacity to absorb the proposed changes 

 Overall sensitivity: High 
(see ‘before’ and ‘after’ images below) 

Summary 
impact rating 

High 
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Viewpoint 4: Before 

 
 

Viewpoint 4: After 
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Viewpoint 5: The Northern Road, looking north toward the M4 Motorway 

 
 

 

Viewpoint 5: Before 

 

Magnitude  This view would undergo major change with areas of existing carriageway 
removed and re-landscaped, and existing vegetated areas would be cleared 
for the new road alignment 

 New road alignment would be substantially wider than existing, and up to two 
metres higher 

 Overall prominence of infrastructure in the landscape would be increased 

 Overall magnitude: Moderate 
Sensitivity  The existing road carriageway is a major compositional element in this view 

 Overall sensitivity: Low 
(see ‘before’ and ‘after’ images below) 

Summary 
impact rating 

Moderate to Low 
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Viewpoint 5: After 

 
 

Viewpoint 6: Looking west from M4 Motorway toward The Northern Road bridge 

 

 
 

Magnitude  The footprint of the interchange would increase, resulting in a larger portion 
of the view being comprised of road infrastructure 

 The new bridge would be closer to the viewer and with additional height of 
about two metres would become more visually dominant  

 Reinforced soil retaining walls would be highly exposed and prominent new 
items in the view 

 Overall magnitude: High 
Sensitivity  The existing motorway and exit ramp are major compositional elements in 

the view, together with roadside and interchange vegetation 

 Overall sensitivity: Low 
(see ‘before’ and ‘after’ images below) 
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Summary 
impact rating 

Moderate 

Viewpoint 6: Before 

 

Viewpoint 6: After 
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Viewpoint 7: The Northern Road, north of the M4 Motorway interchange looking north  

 
 

 

Viewpoint 7: Before 

 

Magnitude  Installation of a four metre high opaque noise wall would introduce a large 
built form in a view that is currently open 

 The noise wall would remove the views to the Blue Mountains that are a key 
aspect of motorists’ experience in this section of the route 

 Overall magnitude: High 
Sensitivity  The infrastructure environment is visually subservient to the wider landscape 

with its elevated view over Penrith and to the Blue Mountains beyond 

 Overall sensitivity: High 
(see ‘before’ and ‘after’ images below) 

Summary 
impact rating 

High 
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Viewpoint 7: After 

 
 

Viewpoint 8: Penrith Christian School, looking south west 

 
 

Magnitude  Main changes to the view include extensive removal of vegetation, making 
The Northern Road and interchange ramps more prominent in the view 

 Retaining walls would introduce new large built structures into the view which 
is currently dominated by soft landscape 

 The distance of the works from the viewpoint would reduce the magnitude of 
the visual effect 

 Overall magnitude: Moderate 
Sensitivity  The parklike setting and outlook makes this view highly sensitive to the 

proposed changes 

 Overall sensitivity: High 
(see ‘before’ and ‘after’ images below) 
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Summary 
impact rating 

High to Moderate 

Viewpoint 8: Before 

 

Viewpoint 8: After 
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Viewpoint 9: Powys Close and Bickley Road, looking east 

 
 

 

Viewpoint 9: Before 

 

Magnitude  Noise walls would introduce a major change to this view, replacing existing 
shrub plantings and terminating the view 

 Background trees currently providing a landscape backdrop would be 
removed 

 Overall magnitude: High  
Sensitivity  Direction of view perpendicular to the road corridor means that it would have 

a relatively high capacity to absorb changes such as widening 

 However, the view has a high landscape component with a low capacity to 
absorb change 

 Overall sensitivity: Moderate 
(see ‘before’ and ‘after’ images below) 

Summary 
impact rating 

High to Moderate 
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Viewpoint 9: After 

 

Viewpoint 10: Looking south along Flavel Street 

 
 
 

 

Magnitude  Removal of existing trees and installation of noise walls would substantially 
alter the outlook along the street 

 Overall magnitude: High 
Sensitivity  This view is parallel to The Northern Road and changes such as widening 

would be relatively easily absorbed 

 The view has a substantial landscape component with a low capacity to 
absorb change 

 Overall sensitivity: Moderate 
(see ‘before’ and ‘after’ images below) 

Summary 
impact rating 

High to Moderate 
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Viewpoint 10: Before 

 

Viewpoint 10: After 
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Viewpoint 11: Bringelly Road looking south west toward Maxwell Street 

 
 

 

Magnitude  Realignment and widening of Bringelly Road would replace the existing 
parkland landscape with new hard surfaces that would dominate the view 
foreground 

 The view background would noticeably change as a result of tree removal on 
both sides of Maxwell Street 

 Tree removal would open up views to the Blue Mountains but would remove 
a visual buffer to commercial zone in Aspen Street 

 Overall magnitude: High 
Sensitivity  While much of this view is of the existing infrastructure environment, existing 

parklands and tree cover are important elements framing and terminating the 
view. They would have low capacity to absorb the proposed changes 

 Overall sensitivity: Moderate 
(see ‘before’ and ‘after’ images below) 

Summary 
impact rating 

High to Moderate 
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Viewpoint 11: Before 

 

Viewpoint 11: After 
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Viewpoint 12: The Northern Road, south of Smith Street, looking south  

 
 

Magnitude  The proposal would increase the extent of hard surfaces in the view 

 Clearing of vegetation would remove the landscape frame along both sides 
of the view, as well as at its terminus, resulting in major changes to the view 

 Overall magnitude: High 
Sensitivity  The view illustrates The Northern Road as an existing infrastructure corridor 

with a residential interface providing an important landscape frame, and with 
tree cover terminating the view 

 Existing road surfaces have a high capacity to absorb the proposed changes 

 Existing verges and private front gardens would not easily absorb proposed 
changes 

 Overall sensitivity: Moderate 
(see ‘before’ and ‘after’ images below) 

Summary 
impact rating 

High to Moderate 
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Viewpoint 12: Before 

 

Viewpoint 12: After 
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Viewpoint 13: The Northern Road, south of Smith Street, looking north 

 
 
 

 

Magnitude  Road widening including removal of vertical separation between 
carriageways, and the replacement of the heavily vegetated embankment 
with a concrete retaining wall, would alter this view from a parkway to an 
urban arterial 

 Instead of landscape, road infrastructure would become the dominant visual 
element 

 Overall magnitude: High 
Sensitivity  Although the view is located along an arterial road, it has an essential 

landscape character, resulting from the wide park-like median and the 
heavily planted embankment on the eastern side 

 Due to the level change within the median, the southbound carriageway is 
hardly perceptible from the northbound lanes 

 Overall sensitivity: High 
(see ‘before’ and ‘after’ images below) 

Summary 
impact rating 

High 
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Viewpoint 13: Before 

 

Viewpoint 13: After 

 
 

Lighting 

All lighting for the proposal would be designed in accordance with Australian Standard 1158: 
Lighting for roads and public spaces. This includes lighting for the M4 Motorway interchange, the 
main roadway of The Northern Road through the built-up areas of South Penrith, intersections, 
roundabouts and for shared pedestrian and cyclist paths.  
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During construction, temporary lighting would be required at ancillary sites and for night works, 
where these are required. Particular attention would be given to design and siting of temporary 
lighting, to avoid light spill into residential areas and any other identified sensitive receivers. 

Visual impact assessment summary 

Thirteen viewpoints formed the basis of the visual impact assessment. The viewpoints are generally 
focused on locations that would be commonly viewed by the local community. It also included views 
in destination areas that would be sought out by local residents and visitors, such as the Penrith Golf 
and Recreation Club and the Penrith Christian School and Imagine Nations Church. It is generally 
anticipated that the viewpoints selected would provide for an even range of magnitude and 
sensitivity impact ratings. 
 
Out of the 13 selected viewpoints, the range of visual impact ratings were determined to be the 
following: 
 

 Four viewpoints would have high visual impact 

 Five viewpoints would have high to moderate visual impact 

 Two viewpoints would have moderate visual impact 

 One viewpoint would have moderate to low visual impact 

 One viewpoint would have low visual impact. 
 
Ratings of high and high to moderate impacts would occur in areas where the landscape is the 
dominant or major element in the existing view, resulting in a high level of sensitivity to change, and 
where the magnitude of the works would be readily noticed.  
 
The moderate and low ratings occur in areas of lower sensitivity, for example in settings where 
infrastructure is already the predominant visual element. 
 
The visual and landscape character impacts are generally high due to the scale of the proposed 
upgrade within a highly constrained corridor. Safeguards and management measures would be 
implemented to minimise or avoid these impacts where possible and maximise positive outcomes. 
The mitigation measures are designed to maximise the fit of the proposed upgrade within its natural, 
built and community context. The incorporation of these mitigation measures would assist with 
integrating the proposal into the existing landscape character areas. Revegetation as a mitigation 
measure is designed to restore and enhance vegetation, lessen the perceived scale of road 
infrastructure and provide ecological and community amenity where possible. This mitigating effect 
would be gradual and the overall impact on landscape character and visual quality would possibly 
be reduced over time as revegetated areas establish and mature. 

6.11.7 Safeguards and management measures 

Based on the assessments of the proposal’s landscape character impact and visual impact, a series 
of visual impact mitigation measures have been identified as presented in Table 6-49. 
 

Table 6-49 Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

Landscape 
character 
and visual 
impact 

An Urban Design Plan will be 
prepared to support the final 
detailed project design and 
implemented as part of the 
CEMP.   
 

Contactor Detailed 
design / 
construction 

Core standard 
safeguard UD1 
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Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

The Urban Design Plan will 
present an integrated urban 
design for the project, providing 
practical detail on the 
application of design principles 
and objectives identified in the 
environmental assessment. The 
Plan will include design 
treatments for: 

 location and identification of 
existing vegetation and 
proposed landscaped areas, 
including species to be used  

 built elements including 
retaining walls, bridges and 
noise walls 

 pedestrian and cyclist 
elements including footpath 
location, paving types and 
pedestrian crossings 

 fixtures such as seating, 
lighting, fencing and signs 

 details of the staging of 
landscape works taking 
account of related 
environmental controls such 
as erosion and 
sedimentation controls and 
drainage 

 procedures for monitoring 
and maintaining landscaped 
or rehabilitated areas. 

 
The Urban Design Plan will be 
prepared in accordance with 
relevant guidelines, including: 

 Beyond the Pavement urban 
design policy, process and 
principles (Roads and 
Maritime, 2014)  

 Landscape Guideline (RTA, 
2008) 

 Bridge Aesthetics (Roads 
and Maritime 2012)  

 Noise Wall Design 
Guidelines (RTA, 2006)  

 Shotcrete Design Guideline 
(RTA, 2005). 

Landscape 
design 

The Urban Design Plan is to 
provide details on tree planting 

Contractor Detailed 
design 

Additional 
safeguard 
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Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

with an emphasis on reinstating 
Cumberland Plain Woodland 
vegetation character, framing 
views and providing amenity in 
public open space. The tree 
planting/landscape design is to 
include: 

 Reinstating visual buffer 
planting between the M4 
Motorway and residents on 
the southern side, including 
in Homestead Road and 
South Street 

 Reinstating visual buffer 
planting between the M4 
Motorway and the Penrith 
Christian School 

 Reviewing tree planting 
between The Northern Road 
and the Penrith Christian 
School, to maintain the 
existing character of 
intermittent tree planting with 
filtered and open views into 
the landscape east of the 
corridor 

 Maximising tree planting in 
the verges around 
intersections to maintain or 
reinstate the character of a 
road corridor punctuated by 
landscape nodes 

 Reinstating Cumberland 
Plain Woodland cover in all 
compound sites and 
temporary work zones 

 maximise median planting of 
frangible low shrubs (under 
0.5 metres in height) along 
The Northern Road to 
provide headlight glare 
screening and to visually 
separate carriageways to 
create the sense of a 
landscape corridor 

Bridge 
design 

Bridge design is to include throw 
screens and fences that are 
transparent, and safety barriers, 
and: 

 maximise opportunities for 

Contractor Detailed 
design 

Additional 
safeguard 
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Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

views from the bridge along 
the M4 Motorway and 
toward the Blue Mountains 

 review the bridge deck 
height and lower where 
possible. This has the 
potential to reduce the visual 
impact of the bridge itself 
and of associated batters. It 
would lessen the impacts on 
a number of views and 
LCZs, as well as reduce 
property impacts. 

Visual 
impact of 
noise walls 

Detailed design solutions to 
minimise the visual impacts of 
noise walls will be developed in 
consultation with Penrith City 
Council, and implemented 
during construction. The design 
will be prepared in accordance 
with the RTA Noise wall design 
guideline. 

Contractor Detailed 
design 

Additional 
safeguard 

Visual 
impact of 
retaining 
walls 

A consistent design for retaining 
walls, including surface 
treatment, colour and detailing 
will be developed in consultation 
Penrith City Council, and 
implemented during 
construction. 

Contractor Detailed 
design 

Additional 
safeguard 

Visual 
impact of 
work sites 

Project work sites, including 
construction areas and 
supporting faciltities (such as 
storage compounds and offices) 
will be managed to minimise 
visual impacts, including 
appropriate fencing or screening 
(eg use of shade cloth), storage 
of equipment, parking, stockpile 
screening and arrangements for 
the storage and removal of 
rubbish and waste materials.   

Contractor Construction Additional 
safeguard  

Visual 
impact of 
work sites 

Compound and ancillary 
facilities will be decommissioned 
and the sites rehabilitated to 
their existing condition or as 
otherwise agreed with the 
landowner on completion of 
works. 

Contractor Construction Additional 
safeguard  
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Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

Light spill 
from work 
sites 

Temporary lighting would be 
sited and designed to avoid light 
spill into residential properties 
and identified sensitive 
receptors. 

Contractor Construction Additional 
safeguard 

Light spill – 
operation 

Lighting would be designed to 
minimise light spill into 
residential properties and 
sensitive receptors. 

Contractor Detailed 
design 

Additional 
safeguard 
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6.12 Socio-economic 

The potential socio-economic impacts of the proposal are assessed in the Socio-economic 
assessment provided in Appendix M. The potential impacts, and safeguards to mitigate them, are 
summarised in this section.  

6.12.1 Methodology 

The socio-economic assessment was prepared in accordance with Roads and Maritime’s 
Environmental Impact Assessment Practice Note N05 – Socio-economic assessment (Roads and 
Maritime, July 2013).  
 
The methodology for the preparation of the socio-economic assessment involved a four-stage 
process, as follows: 
 

 Identifying the scope of assessment and defining the study area based on the likely range of 
potential socio-economic impacts and the communities most likely to be affected by the proposal 

 Assessing the existing socio-economic characteristics, values and conditions in the study area 
(through qualitative and quantitative analysis), to provide a baseline from which potential benefits 
and impacts of the proposal can be assessed 

 Identifying and evaluating the proposal’s potential impacts on the socio-economic conditions and 
values of the study area as a result of construction and operation of the proposal 

 Identifying measures to avoid, minimise or mitigate potential socio-economic impacts. 
 
The assessment of existing socio-economic conditions of the proposal area principally draws on 
information from the Australian Bureau of Statistics (ABS) Census of Population and Housing 2011, 
supplemented with information and data from: 
 

 Government agencies such as the NSW Department of Planning and Environment 

 State Government and Penrith City Council publications, reports, guidelines and websites 

 A visual survey of businesses located near the proposal 

 Community and stakeholder consultation carried out for the proposal.  
 
Community and stakeholder consultation is documented in Chapter 5 of the REF, the outcome of 
which has informed this assessment. 

Study area  

For the purposes of the socio-economic assessment, the study area has been defined as including 
the ABS Statistical Areas Level 2 (SA2) geographies of: 
 

 Mulgoa-Luddenham-Orchard Hills SA2 

 Glenmore Park-Regentville SA2 

 Kingswood-Werrington SA2 

 Jamison-South Penrith SA2 

 Penrith SA2. 
 
Figure 6-26 provides an outline of the study area for the purpose of the socio-economic 
assessment, within the context of the Penrith Local Government Area (LGA). 
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6.12.2 Existing environment 

Regional context 

The study area is located within the Penrith LGA which is located about 50 kilometres west of 
central Sydney and covers an area of about 400 square kilometres at the foot of the Blue Mountains 
(http://profile.id.com.au/penrith/about). 
 
In 2015 the LGA had an estimated population of almost 200,000 people. ABS data indicates the 
region’s population has grown at a rate faster than the NSW average over the past decade, and this 
growth is predicted to continue over the next 15 years (NSW Department of Planning and 
Environment, 2014).  
 
About 80 per cent of Penrith’s land area is characterised by rural or rural residential land use. Urban 
land uses in the LGA comprise mainly residential, with some commercial and industrial areas. Major 
commercial centres in the LGA are located at Penrith, west of the proposal area, and St Marys, east 
of the proposal area (http://profile.id.com.au/penrith/about).  
 
The LGA has a number of major education facilities including the University of Western Sydney 
(Kingswood campus), the Western Sydney Institute, and TAFE NSW Western Sydney Institute 
Penrith Campus. The Nepean Public Hospital and Nepean Private Hospital are located within the 
LGA, both situated to the north of the proposal area. 
 
Major regional recreational facilities in the Penrith LGA include the Sydney International Regatta 
Centre, Penrith Whitewater Stadium and Nepean Aquatic Centre. Penrith Stadium and the Penrith 
Panthers Leagues Club also provide sporting, recreation and leisure facilities on a regional scale. 
Extensive open space areas are located throughout the LGA, with key facilities comprising the 
Castlereagh Nature Reserve, Wianamatta Regional Park and Nature Reserve, Penrith Lakes 
Regional Park, and Mulgoa Nature Reserve, as well as extensive areas of public open space along 
the banks of the Nepean River.  
 
Penrith LGA is served by a number of major roads including the M4 Motorway, the Great Western 
Highway and The Northern Road. Other key transport routes serving the LGA include the Western 
railway line, which connects central Sydney to Emu Plains and beyond to the Blue Mountains and 
western NSW. 

Population and demographics 

Demographic data to support the socio-economic assessment of the proposal are presented in 
Appendix M for each of the SA2 areas within the study area, along with data for Penrith LGA and 
NSW for comparison purposes. Data are primarily sourced from the 2011 census (ABS), 
supplemented by other sources including NSW government agencies and Penrith City Council. 
 
The key findings of the socio-economic assessment in terms of the demographics of the community 
within the study area can be summarised as follows: 
 

 In the 10 years from 2005 to 2015, the population of the study area grew by about 1.6 per cent 
per annum to 82,288 as of June 2015, which was higher than the overall rate of population 
growth for Penrith LGA and NSW 

 The study area has lower levels of population mobility compared to Penrith LGA and NSW 

 The more established suburbs within the study area such as Mulgoa-Luddenham-Orchard Hills 
have more stable populations in comparison to more recently developed urban areas such as 
Glenmore Park-Regentville and high household rental areas such as Penrith SA2 area  

 The study area has a younger population compared to the NSW average  

 The study area has higher proportions of family households and relatively low proportions of lone 
person and group households compared to NSW and Penrith LGA 

http://profile.id.com.au/penrith/about
http://profile.id.com.au/penrith/about
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 The study area has higher proportions of older families (i.e. families with no children aged under 
15 years) and lower proportions of couple only families than the NSW average 

 Home ownership levels throughout the study area are lower than the NSW and Penrith LGA 
averages, with a correspondingly higher proportion of rented dwellings in comparison 

 The majority of dwellings within the study area are free-standing separate houses, with medium-
density housing in the study area increasing with proximity to the Penrith CBD 

 Housing costs in the study area (both rental and mortgage repayments) are marginally below the 
NSW and Penrith LGA averages 

 The study area has a lower proportion of people with one motor vehicle only when compared to 
the NSW average; it has above average levels of households owning two or more vehicles, and 
a lower proportion of households without access to a vehicle 

 Communities in the study area generally display lower levels of cultural diversity compared to 
Penrith LGA and NSW data as a whole 

 The proportion of the population in the study area recorded as needing assistance in accordance 
with the ABS Socio-economic Indexes for Areas (SEIFA) was generally below the NSW average, 
with the exception of the Penrith SA2 area most likely reflecting the older population in this area 

 Median personal and household incomes in the study area are above the NSW average, with 
wide variances between suburbs within the study area including high incomes in Glenmore Park-
Regentville, while incomes in Penrith and Kingswood-Werrington are below the NSW median 

 Labour force participation within the study area for eligible people aged 15 years or over is above 
the NSW average, with the overall unemployment rate slightly lower than the NSW average 

 Car travel is the predominant mode of travel to work for residents living in the study area, which 
is above the NSW average, with less percentage of people who walk or cycle to work most likely 
due to the limited access to public transport in parts of the study area. The exception to this is 
the Penrith SA2 area, most likely due to proximity of this area to local employment within the 
Penrith CBD. 

Social infrastructure 

The study area accommodates a wide range of community services and facilities to meet both local 
and regional needs. These include education facilities; health, medical and emergency services; 
sport, recreation and leisure facilities; and community and cultural facilities. 
 
Social infrastructure within and surrounding the proposal area is described in Table 6-50 and shown 
in Figure 6-27. 
 
Table 6-50 Social infrastructure near the proposal  

Facility type Facility Location Description 

Education 
facilities 

 Kingswood 
South Public 
School 

Smith Street, 
Kingswood 

The school offers primary education for 
students in preschool to Year 6. In 2015, 
the school had an enrolment of 
302 students (My School, 2016a). 

 Montgrove 
College 

Bringelly Road, 
Kingswood 

The school offers secondary education for 
students in Year 7 to Year 12. In 2015, the 
school had an enrolment of 719 students 
(My School, 2016b).  

 Penrith 
Christian 
School 

Simeon Road, 
Orchard Hills 

The school offers primary and secondary 
education for students in preschool to Year 
12. In 2015, the school had an enrolment of 
710 students (My School, 2016c).  

 Penrith 
Anglican 

Wentworth 
Road, Orchard 

The school offers primary and secondary 
education for students in Kindergarten to 
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Facility type Facility Location Description 

College Hills Year 12. In 2015, the school had an 
enrolment of 1,236 students (My School, 
2016d). 

Health, 
medical and 
emergency 
services 

 The Medical 
Clinic 

Jamison Road, 
South Penrith 

Provides general practice services and 
some allied health services.  

 Medical centre 
(various 
facilities) 

Bringelly Road, 
Kingswood 

A range of separate facilities are located at 
the property, including 

 Kingswood Medical Imaging 

 Kingswood Medical Centre 

 Kingswood Family Dental Centre 

 Andrew Mizzi Optometrist. 

Sport, 
recreation 
and leisure 
facilities 

 Mazepa 
Avenue and 
Hilliger Road 
Reserve  

Mazepa 
Avenue, South 
Penrith 

Park provides informal recreation uses, 
including playground facilities and open 
space area.  

 Open space Oag Crescent Park provides informal recreation uses, 
including playground facilities and open 
space area. The playground facilities are 
generally in poor condition and appear to 
be underused.  

 Rotary Park Corner Maxwell 
Street and The 
Northern Road, 
South Penrith. 

The park comprises 1.2 hectares of open 
space, with a number of scattered 
established trees. The park provides 
informal recreation uses (for example, 
walking) and landscape amenity values. 
The park does not include any 
infrastructure such as seating or playground 
equipment.   

 Kingswood 
Lions Park 

Corner Bringelly 
Road and 
Maxwell Street, 
South Penrith 

The park comprises about 0.5 hectares of 
open space, with a circular formation of 
trees around the perimeter of the park. The 
park provides informal recreation uses (for 
example, walking) and landscape amenity 
values. The park does not include any 
infrastructure such as seating or playground 
equipment.  

 Penrith Golf 
and Recreation 
Club 

The Northern 
Road, South 
Penrith 

An 18-hole private golf course. The 
clubhouse is located near to The Northern 
Road boundary. Access to the clubhouse is 
via left-in access only and left and right out 
access.   

Cultural 
facilities 

 Nepean 
Baptist Church 

Bringelly Road, 
Penrith 

The church provides church services on 
Sunday mornings and evenings, Sunday 
school, youth group on Friday evenings, 
and Bible study and prayer meetings on 
Wednesday evenings. 
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Facility type Facility Location Description 

 Imagine 
Nations 
Church 

Corner of M4 
Motorway and 
The Northern 
Road 

The church provides services on Sunday 
mornings and evenings. The church also 
offers a range of other services, such as 
connect groups, young adults groups, 
young families groups, and deaf ministry.  

 Jehovah’s 
Witnesses 
Kingdom Hall – 
Cambridge 
Park 

Homestead 
Road, Orchard 
Hills 

The Kingdom Hall is located at the corner of 
The Northern Road and Homestead Road. 
Access to the property is provided from 
Homestead Road, with car parking located 
immediately west of the building. Meetings 
are conducted weekly on Wednesday 
evenings and Sunday mornings. 

Business and industry  

The business profile of the study area can be summarised as follows: 
 

 Construction, real estate, professional/technical services and transport/logistics services 
comprise over 50 per cent of businesses within the study area. Retail, financial and 
manufacturing services account for the remaining business sectors 

 The majority of businesses employ less than 20 people, with over 50 per cent of registered 
businesses in the study area being sole proprietorships or partnerships with no employees, with 
no businesses in the study area employing more than 200 people. 

 
A list of local businesses within and surrounding the proposal area is provided in Table 6-51 and 
shown in Figure 6-27. These include a mix of business types including professional services, take 
away food outlets and retail uses. The customer base includes a mix of customers who have 
deliberately planned to use a particular business as well as customers associated with ‘passing 
trade’, that is customers who access a business because they see it while they are driving past.  
 
Table 6-51 Local businesses near the proposal 

Locality  Business Industry category Comment 

Bringelly Road, 
Kingswood 

 Kingswood 
Medical 
Imaging 

 Kingswood 
Medical 
Centre 

 Kingswood 
Family 
Dental 
Centre 

 Andrew Mizzi 
Optometrist 

Medical and other health 
care services (medical 
services; pathology and 
diagnostic imaging services; 
allied health services) 

 These businesses are 
located within the one 
complex near the 
intersection of Bringelly 
Road and The Northern 
Road  

 The complex includes off-
street parking for up to 
about 50 cars, with access 
from Bringelly Road.  

 In 2 Health 
Pharmacy 

Other store-based retailing 
(pharmaceutical) 

Aspen Street, 
South Penrith 

 Pioneer 
Tavern 

 Dan 

Food and beverage 
services (pubs, taverns and 
bars) 

 These businesses are 
located on adjacent 
properties along Aspen 
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Locality  Business Industry category Comment 

Murphy’s Food retailing (liquor 
retailing) 

Street 

 Each provides for off-street 
parking, including for up to 
about 30 cars at John 
Cootes Furniture 
Warehouse and KFC; and 
up to about 100 cars at the 
Pioneer Tavern/ Dan 
Murphy’s 

 Aspen Street is a two way 
street, connecting The 
Northern Road at the 
southern end with Maxwell 
Street at the northern end 

 Access to Aspen Street 
from The Northern Road is 
left-in/ left-out only. Access 
at Maxwell Street is via a 
roundabout, which provides 
for all movements. 

 7-Eleven Fuel retailing 

 John Cootes 
Furniture 
Warehouse 

Other store-based retailing 
(furniture, floor coverings, 
houseware and textile 
goods retailing) 

 Kentucky 
Fried 
Chicken 
(KFC) 

Food and beverage 
services (takeway food 
services) 

Corner The 
Northern Road 
and Castle 
Road, Orchard 
Hills 

 Flower 
Power 
Garden 
Centre  

Other store based retailing 
(garden supplies retailing) 

 The Flower Power Garden 
Centre Penrith was 
established in 2010 on the 
site of the former Garden 
Barn Penrith. The centre is 
one of 10 Flower Power 
Centres across the greater 
Sydney area 

 The centre provides off-
street parking for up to 
about 50 cars, with access 
from Castle Road  

 The Castle Road/ The 
Northern Road intersection 
currently allows all 
movements.  

The Northern 
Road, Orchard 
Hills 

 Orchard Hills 
Farm Fresh 

Food retailing (fruit and 
vegetable retailing) 

 The business is located on 
eastern side of The 
Northern Road, north of 
Frogmore Road  

 The business provides off-
street parking for up to 
about 10 cars, with direct 
left-in/ left-out access from 
The Northern Road.  

The Northern 
Road, Orchard 
Hills 

 Vic’s 
Produce and 
Pet Centre 

Other store based retailing  The business has been 
operating for over 10 years 
and provides a range of pet, 
gardening and rural supplies 

 The business provides off-
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Locality  Business Industry category Comment 

street parking for up to 
about 20 cars, with direct 
left-in/ left-out access from 
The Northern Road.  

The Northern 
Road, South 
Penrith 

 Penrith Golf 
and 
Recreation 
Club 

Sport and recreation 
activities (sports and 
physical recreation 
activities) 

 An 18-hole private golf 
course. The clubhouse and 
off-street car park is located 
near to The Northern Road 
boundary  

 The car park provides 
parking for more than 
50 vehicles. Access to the 
clubhouse and car park is 
via left-in access only and 
left and right out access.   

Wentworth 
Road, Orchard 
Hills 

 Orchard Hills 
Veterinary 
Hospital 

Professional, scientific and 
technical services (except 
computer system design 
and related services 
(veterinary services) 

 Provides pet care to animals 
across the Penrith district, 
including health, surgical, 
and boarding services. 
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Community values 
The study area’s rural uses and landscapes are important to the character and identity of the area, 
while the rural amenity and lifestyles are valued by the local communities. 
 
Protection and conservation of the environment, biodiversity and natural assets such as rivers, 
creeks, and bushland areas are also important to communities in the study area, as is protection 
and respect of the area’s heritage values. 
 
Maintaining high levels of access and connectivity is valued by communities, with support for 
improved road and public transport access reflected in consultation undertaken for the proposal 
(refer to Chapter 5), along with the need for improved cycling and pedestrian access.  
 
Consultation for the proposal also identified access for people with disability as being of importance 
to the local community within the study area. This was also raised as a key issue during consultation 
on the Penrith Community Plan (Penrith City Council, 2013).  
 
The importance of a balanced local economy, local employment and creating jobs were identified 
through previous consultation by Penrith City Council as being a key issue in planning for the future. 
Securing infrastructure that improves economic opportunities for existing and new businesses and 
the efficient movement of freight are important to building a strong economy (Penrith City Council, 
2013). 

6.12.3 Potential impacts 

There would be a range of potential socio-economic impacts as a result of the construction and 
operation of the proposal, particularly for owners, occupants and operators of properties located 
within and adjacent to the proposal area.  
 
Some impacts related to the socio-economic aspects of the proposal are discussed in more detail in 
other sections of the REF such as traffic and access (Section 6.1), noise & vibration (Section 6.2), 
air quality (Section 6.8), landscape character and visual (Section 6.11), and land use and property 
(Section 6.13).  

Construction 

Property acquisition 

Some temporary leases of land would be required during construction to accommodate ancillary 
construction facilities such as worksites and laydown areas.  
 
Properties identified for temporary lease mainly comprise vacant land, open space areas, land used 
for community purposes and rural land. Following construction, any surplus land would be sold or 
reinstated to its pre-construction use. The location and type of proposed ancillary facilities is further 
outlined in Appendix M and Chapter 3 of the REF.  
 
Temporary and permanent adjustments would be required to some private properties during 
construction, in the form of driveway and fencing adjustments, and new retaining walls. Any 
adjustments to properties required to accommodate the proposal would be undertaken in 
consultation with the property owner and reinstated on completion of the works as required.  

Access and connectivity  

During construction, potential impacts on access and connectivity in the study area would generally 
relate to: 
 

 Traffic delays and disruptions for some motorists  

 Increased construction traffic on local roads, including heavy vehicles  

 Changes to road conditions, potentially impacting on road safety 
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 Potential disruption or changes to bus services, including the temporary relocation of some bus 
stops near construction zones 

 Changes to pedestrian and cycle access near construction zones, including temporary closure or 
changes to footpaths, resulting in possible disruptions or impacts on safety for users.  

 
Access to private properties near work zones is expected to be maintained during construction. 
Where temporary changes are required, suitable access arrangements would be implemented in 
consultation with affected property owners.  
 
A detailed assessment of potential construction traffic impacts on local access and connectivity is 
provided in Section 6.1 (Traffic and transport).  

Social infrastructure 

During construction, potential impacts on social infrastructure within and surrounding the proposal 
area would include: 
 

 Increased noise, dust and construction traffic, impacting on amenity for users and workers of 
community services and facilities 

 Changes in local access and traffic disruptions and delays due to construction activities.  
 
Directly impacted community uses during construction would include: 
 

 Rotary Park 

 Oag Crescent Reserve 

 Mazepa Avenue and Hilliger Road Reserve.  
 
These sites would be used as construction compounds and ancillary facilities. Impacts during 
construction would be temporary and land not permanently acquired for the proposal would be 
reinstated on completion of the construction works.  
 
Impacts on amenity may also be experienced by users of community services and facilities located 
close to construction work and compounds due to increased noise and dust from construction 
activities and increased traffic, including heavy vehicles.  
 
The amenity at schools within and immediately adjacent to the proposal area, including Penrith 
Christian School as well as users of the Imagine Nations Church, may be impacted as a result of 
increased noise and dust from construction activities if not managed appropriately. Additionally 
increased construction traffic including heavy vehicles near schools may present potential safety 
risks for students and impact on community perceptions about the safety of children, particularly 
during school drop-off and pick-up times if not managed appropriately.  
 
Similarly, health care facilities near the proposal and cultural facilities such as the Jehovah’s 
Witnesses Kingdom Hall at Orchard Hills and the Nepean Baptist Church at Bringelly Road would 
potentially experience impacts on local amenity through increased noise, dust and construction 
traffic if not managed appropriately. 
 
Relevant safeguards would be implemented as detailed in the relevant sections of this REF 
including Section 6.1 (Traffic and transport), Section 6.2 (Noise and vibration), and Section 6.8 (Air 
quality). Additionally, ongoing consultation would be undertaken with the schools and school 
communities throughout the detailed design and construction phases of the proposal to assist in 
managing potential impacts. 

Business impacts 

During construction, potential impacts on local businesses would arise from: 
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 Increased expenditure by construction workers on local goods and services, resulting in 
beneficial impacts for local businesses  

 Changes in local access to businesses, and traffic disruptions and delays due to construction 
activities  

 Demand for construction worker parking near construction compounds and other work areas  

 Increased noise, dust and construction traffic, impacting on amenity at businesses near the 
proposal.  

 
Compensation for businesses to cover loss of trade during construction was raised as a concern 
during consultation for the proposal (refer to Chapter 5). Roads and Maritime would continue to 
consult with business owners throughout the construction stage regarding specific impacts to local 
businesses and potential management measures.  
 
Access to businesses within and surrounding the proposal would be maintained at all times during 
construction. Where temporary changes are required, these would be determined in consultation 
with individual businesses to ensure that potential impacts are appropriately managed.  
 
A detailed assessment of potential impacts to businesses during construction associated with 
construction traffic, demand for worker parking and impacts on business amenity in terms of noise 
and dust impacts are provided in the relevant sections of the REF including Section 6.1 (Traffic and 
transport), Section 6.2 (Noise and vibration), and Section 6.8 (Air quality). Ongoing consultation 
with businesses during construction would be undertaken to ensure potential impacts are 
appropriately mitigated and managed. 

Community values 

Changes to amenity during construction may temporarily impact on the potential use and enjoyment 
of some properties close to the construction works, particularly outdoor areas in terms of noise, dust 
and lighting impacts during construction. However, relevant management measures would be 
implemented to minimise these impacts as outlined in the relevant sections of this REF.  
 
Additionally, proposed vegetation removal during construction would result in impacts to visual 
amenity which would potentially impact on community values of some people impacted by the 
proposal. However mitigation measures implemented during construction (and operation) of the 
proposal would mitigate this impact as further outlined in Section 6.11 (Landscape character and 
visual impacts) of the REF. 
 
Construction of the proposal would also have potential positive impacts on local employment 
through the creation of direct construction related employment, and indirect employment in support 
businesses and industries.  

Operation 

Property acquisition 

The proposal would require permanent acquisition by Roads and Maritime of some land located 
within the proposal area. This would generally involve acquisition of narrow strips of land on the 
frontages of properties adjoining the affected roads within the proposal area.  
 
The majority of land affected by acquisition or lease comprises residential uses, including rural 
residential uses. Other directly affected properties include: 
 

 Commercial and business uses, being mainly retail uses 

 Undeveloped open space areas adjoining the road reserve (vacant land) 

 Community uses, including open space, recreation, education and churches 

 Site of the Telstra Orchard Hills telephone exchange 
 
In total, about 44 properties would be directly impacted by property acquisitions. 
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Properties directly impacted by the proposal would be acquired by Roads and Maritime in 
accordance with the provisions of the Land Acquisition (Just Terms Compensation) Act 1991.  
 
Where partial acquisition of properties occurs, impacted infrastructure such as fencing and 
driveways would be rebuilt and relocated as part of the proposal.  
 
Uncertainty about property impacts would potentially cause stress and anxiety for property owners, 
residents and businesses located near to the proposal, which could impact on health and well-being. 
This was reflected in the result of consultation carried out by Roads and Maritime to date in which 
local residents and businesses raised concerns about property owners being adequately 
compensated; businesses becoming unviable due to the property impacts, and general requests for 
further information regarding the property acquisition process (refer to Chapter 5 Stakeholder and 
community consultation).  
 
Partial acquisition of residential properties for the proposal would not require the relocation of 
residents. Consequently, the proposal is not anticipated to change, either directly or indirectly, 
population and demography within the study area or disrupt social networks and community 
relationships as a result of property acquisition.   
 
Roads and Maritime will continue to consult with property owners and other affected stakeholders 
regarding specific property impacts and the acquisition process. 
 
Further details of properties to be partially acquired for the proposal are outlined Appendix M and 
Chapter 3 of the REF.  

Property values 

Concerns were raised during consultation (refer to Chapter 5) about the proposal’s potential impacts 
on property values, including direct impacts from road widening, and perceived impacts on amenity 
in terms of visual effects, air and noise pollution. Property values in general are influenced by a 
range of factors. Impacts on property values from factors resulting from the proposal would be 
unlikely.   
 
Potential perceived impacts of the project associated with changes in visual amenity (Section 6.11), 
air (Section 6.8) and noise (Section 6.2) are discussed in the respective sections of the REF, along 
with measures to avoid, minimise or manage potential impacts. In terms of land values, generally 
financial compensation is only available for direct acquisition, or in demonstrated cases of hardship. 

Social infrastructure  

Partial property acquisition of land for the proposal would impact some properties that currently 
accommodate community uses including: 
 

 Jehovah’s Witness Kingdom Hall 

 Penrith Golf and Recreation Club 

 Penrith Christian School and Imagine Nations Church 

 Rotary Park 

 Kingswood Lions Park 

 Nepean Baptist Church 

 Oag Crescent Reserve. 
 
Table 6-52 summarises potential impacts on community uses as a result of operation of the 
proposal. 
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Table 6-52 Impacts on community uses 

Community use Location Summary of impact 

Jehovah’s 
Witness Kingdom 
Hall 

Homestead 
Road, Orchard 
Hills 

 The proposal would require the strip acquisition of some 
land accommodating the Jehovah’s Witness Kingdom 
Hall at Homestead Road. The affected land is located 
along The Northern Road and Homestead Road 
frontage and includes grassed areas and trees that 
provide a landscaped screen between The Northern 
Road and the Hall. The acquisition would not impact on 
the car park or building 

 Access to the Hall would be maintained from Homestead 
Road, although changes to the Homestead Road / The 
Northern Road intersection would restrict users of the 
hall from making right-turn movements at Homestead 
Road. Access would be provided via the intersection at 
Wentworth Road and new extension to Cross Road. 
This would result in increases in travel distances of up to 
2.5 kilometres (one way) for some motorists. Overall, it 
is considered that the impacts associated with the longer 
travel distances to some facilities (for example, the 
Jehovah’s Witness Kingdom Hall) would be outweighed 
by the improved safety outcomes for motorists and users 
of these community facilities.  

Penrith Golf and 
Recreation Club 

The Northern 
Road, Glenmore 
Park 

 The proposal would require the strip acquisition of land 
within the Penrith Golf and Recreation Club for the 
upgrade of the intersection with Glenmore Parkway and 
Wentworth Road, the widening of The Northern Road, 
and to accommodate the new proposed service road. 
The proposal is not expected to directly impact on any 
holes within the golf course. Roads and Maritime would 
continue to consult with the golf club during detailed 
design to inform the detailed design 

 The new access to the golf club from Glenmore Parkway 
would remove the existing right out movements from the 
golf course to The Northern Road. This would improve 
safety for members and visitors accessing the golf 
course, as well as for motorists on The Northern Road, 
however it would increase the distance visitors would be 
required to travel by up to about 0.6 kilometres (about 
one minute additional travel time).  

Penrith Christian 
School and 
Imagine Nations 
Church 

Frogmore Road, 
Orchard Hills 

 Strip acquisition of some land along the M4 Motorway, 
The Northern Road and Frogmore Road includes 
grassed areas and trees next to the school playing fields 

 Impacts to the playing fields would be subject to a 
separate environmental and approval process by Roads 
and Maritime, and if approved would be undertaken 
during the school holiday period to minimise disruption 
to the school. Consultation would be undertaken with the 
school throughout this process. 

Rotary Park The Northern 
Road and 

 Acquisition for the proposal would impact on most of 
Rotary Park (about 1 hectare out of about 1.2 hectares). 
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Community use Location Summary of impact 

Maxwell Street, 
Penrith 

However it is noted that part of the area to be acquired 
would be for a grassed stormwater detention basin in the 
northern portion of the park which would remain 
accessible for use as open space and informal 
recreation during operation of the proposal and is not 
expected to impact on the overall use of the park during 
operation. 

 The loss of trees may be a concern for some community 
members and may temporarily impact on the amenity of 
the park until new trees or landscaping becomes 
established.   

Kingswood Lions 
Park 

The Northern 
Road and 
Bringelly Road, 
Kingswood 

 Acquisition for the proposal would result in the 
permanent loss of about 2,560 m2 out of about 5,000 m2 
of land within the park. The affected land is mainly 
grassed area along The Northern Road and Bringelly 
Road 

 The loss of trees may be a concern for some community 
members and may temporarily impact on the amenity of 
the park until new trees or landscaping becomes 
established.  

Nepean Baptist 
Church 

Bringelly Road, 
Penrith 

 Acquisition for the proposal would include a small area 
of land (about 55 m2) within this property. The affected 
land is the western end of a pedestrian path, which 
generally runs at a right angle to The Northern Road. 
Any impacts on pedestrian access would be temporary 
and acquisition of this land would not affect the ongoing 
use or amenity of this community facility. Pedestrian 
access is also available from Bringelly Road. Informal 
access is also available through the adjoining 
Kingswood Lions Park. 

Oag Crescent 
Reserve 

Oag Crescent, 
Kingswood 

 Open space at Oag Crescent would be used as a 
stormwater detention basin for the operation of the 
proposal. About 350 m3 of on-site detention storage is 
proposed at this location as an above ground basin 
within the reserve. 

 
Potential impacts on directly affected community uses would generally be associated with: 
 

 Partial loss of land including areas used for recreation and landscaping 

 Changes in access for users of community facilities due to turn restrictions, increasing travel 
distances for some customers 

 Changes in amenity at some properties due to movement of the road boundary closer to the 
facility and removal of established trees and landscaping.  

 
Overall, impacts on directly affected community uses are not expected to impact on the ongoing 
operation of individual facilities. 
 
Some facilities located near the proposal may be impacted by changes in traffic noise and visual 
amenity during operation of the proposal, including removal of existing vegetation in the road 
corridor. These impacts and possible management measures are discussed in the respective 
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sections of this REF including Section 6.1 (Traffic and transport), Section 6.2 (Noise and vibration) 
and Section 6.11 (Landscape character and visual). 

Business impacts  

At a regional level, the proposal would have beneficial impacts on business and industry through 
improved access and connectivity to growth areas in western Sydney. In particular, the proposal 
would improve travel times and reliability for freight and commercial vehicles, reducing transport 
costs.  

Locally, the proposal would improve road safety and accessibility, supporting general improvements 
to local business and industry in or near the study area.  

 
Partial property acquisition for the proposal would directly impact on four properties that currently 
contain local businesses including: 
 

 Orchard Hills Veterinary Hospital 

 Vic’s Produce and Pet Centre 

 Orchard Hills Farm Fresh 

 KFC. 
 
Table 6-53 summarises potential impacts on these businesses as a result of property acquisition. In 
summary, the overall operation of these businesses is not expected to be impacted. Access to some 
businesses would be altered as a result of the proposal.  
 
Table 6-53 Impacts on local business 

Business Location Summary of impact 

Orchard Hills 
Veterinary 
Hospital 

Wentworth 
Road, 
Orchard Hills 

 Realignment of Wentworth Road for the upgrade of the 
Glenmore Parkway intersection would directly impact a 
property that accommodates the veterinary hospital. The 
veterinary hospital is located in the south east corner of a 
much larger property that also includes a dwelling. The area of 
the property accommodating the veterinary hospital is located 
outside of the proposal area 

 Access to the hospital would be maintained from Wentworth 
Road. Improvements to the intersection of Wentworth Road 
with The Northern Road would support improved access for 
customers of the veterinary hospital 

 The proposal would not impact on the ongoing operation of the 
business.  

Vic’s Produce 
Direct and Pet 
Centre 

The Northern 
Road, 
Orchard Hills 

 Widening of The Northern Road would require the partial 
acquisition of a strip of land along The Northern Road. The 
land affected by the proposal area is currently used for the 
storage and display of rainwater tanks and other products. 
Access to, and use of this land by the business would no 
longer be available. Partial acquisition for the proposal would 
not impact on any buildings on the property 

 Acquisition for the proposal may require minor reconfiguration 
of on-site car parking, although this is not expected to impact 
on overall parking on the site 

 Existing access arrangements to/ from The Northern Road 
would be maintained. 

Orchard Hills The Northern  Widening of The Northern Road would require the partial 
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Business Location Summary of impact 

Farm Fresh Road, 
Orchard Hills 

acquisition of land within this property which would impact on a 
shed that is currently used as retail shop, which would need to 
be demolished and where practicable, relocated within the 
property prior to construction 

 The proposal would also involve the strip acquisition of a 
portion of land along The Northern Road which includes 
landscaping (grass and trees) and is used for freestanding 
signage advertising produce sold at the business. This land 
would no longer be available for use by the business 

 Existing access arrangements to/ from The Northern Road 
would be maintained. 

Flower Power 
Garden 
Centre Penrith 

The Northern 
Road, 
Orchard Hills 

 No acquisition would be required at this property, however 
proposed changes to The Northern Road / Castle Road 
intersection would restrict right-turns to/from The Northern 
Road. This would change current access arrangements for 
some customers. For example, customers currently turning 
right into Castle Road from The Northern Road would be 
required to turn left into Maxwell Street and make a U-turn (at 
the Aspen Street roundabout), or turn right further south at 
Frogmore Road and travel north via Kingswood Road. 
Customers currently turning right out of Castle Road would be 
required to turn left and travel to Frogmore Road and make a 
U-turn at the proposed roundabout on Frogmore Road. These 
changes would result in increases in travel distances of up to 
about 1.5 kilometres (or 3 minutes extra journey time) for some 
customers. 

KFC Aspen Street, 
South Penrith 

 Widening of The Northern Road would require the partial 
acquisition of a small area of land at the corner of Aspen Street 
and The Northern Road 

 This area is currently used for advertising signage for the 
business which would need to be relocated. It is expected that 
this could be relocated close to its existing location 

 Existing access arrangements to the property from Aspen 
Street would be maintained. 

 
Some business near to the proposal may experience changes in amenity relating to traffic noise and 
visual impacts, including removal of existing vegetation in the road corridor. These impacts and 
possible management measures are discussed in the relevant sections of this REF including 
Section 6.1 (Traffic and transport), Section 6.2 (Noise and vibration) and Section 6.11 (Landscape 
character and visual).  
 
Roads and Maritime would continue to consult with business owners near the proposal about 
potential impacts and proposed management measures. 

Access and connectivity 

Direct impacts to property access during operation of the proposal was raised as a concern during 
consultation in terms of grade changes, loss of right-turns and introduction of kerb side bus lanes 
(refer to Chapter 5).  
 
Roads and Maritime would continue to consult with impacted property owners during detailed design 
to ensure access is maintained for all properties, ensuring that access conforms to all relevant 
functional and safety standards in design. 
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The removal of right-turns into properties along The Northern Road would improve safety and help 
to improve the flow of traffic along The Northern Road.  
 
The proposal would generally improve access and connectivity to community services and facilities 
within or near the study area through improved travel time and reliability. This would have beneficial 
impacts for local communities as well as communities across the broader western Sydney region.  
 
The proposal would also improve opportunities for active transport through the provision of new 
pedestrian and cycle facilities. These include a shared path along the western side of The Northern 
Road, the eastern side between Wentworth Road and Bringelly Road, and a footpath on the eastern 
side between Bringelly Road and Jamison Road. Pedestrian crossings would also be provided at 
upgraded intersections, which would support improved pedestrian access and safety outcomes for 
pedestrians and cyclists.  
 
The provision of a dedicated kerbside bus lane in each direction and additional bus stops within the 
proposal area would also support improved public transport access for local and regional 
communities through improved travel times and reliability for bus users. 

Community values 

Overall, the proposal would support improved travel and accessibility to work, business and leisure 
activities in the study area and broader western Sydney region.  
 
The proposal once operational would support better access for public transport users, pedestrians 
and cyclists which would have positive benefits around access to local employment, community 
services and facilities, and recreation.  
 
The proposal may also present a perceived barrier to local access and connectivity for some 
community members in relation to changes to local access and increased width of pedestrian 
crossings which would potentially discourage people from making some local trips. However it is 
considered that the proposed changes would provide safer access for pedestrians and cyclists 
across The Northern Road, creating better access between residential areas and community 
services and facilities. Therefore the benefits are expected to outweigh the perceived negative 
impacts in terms of connectivity. 
 
Relevant mitigation measures would be implemented during operation of the proposal to mitigate 
potential impacts to community values associated with traffic and access (Section 6.1), noise 
(Section 6.2), air quality (Section 6.8), and visual amenity (Section 6.11) as further detailed in the 
various sections of the REF.  
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6.12.4 Safeguards and management measures 

Safeguards and management measures for socio-economic impacts are presented in Table 6-54. 
 
Table 6-54 Safeguards and management measures: socio-economic 

Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

Socio-
economic 

A Community and Stakeholder 
Involvement Plan (CSIP) will be 
prepared and implemented as part of 
the CEMP to help provide timely and 
accurate information to the community 
during construction. The CSIP will 
include (as a minimum):  

 mechanisms to provide details and 
timing of proposed activities to 
affected residents, including 
changed traffic and access 
conditions 

 contact name and number for 
complaints. 

 
The CP will be prepared in accordance 
with the Community Involvement and 
Communications Resource Manual 
(RTA, 2008). 

Contactor Pre-
construction 

Core 
standard 
safeguard 
SE1 
 

Socio-
economic 

A complaints handling procedure and 
register will be included in the CEMP.   

Contactor Construction Additional 
safeguard 

Socio-
economic 

On-going consultation will be carried 
out during construction with managers 
and users of potentially impacted 
businesses and community facilities 
regarding the timing, duration and 
likely impact of construction activities 
on the use of the facility or business. 

Contactor Construction Additional 
safeguard 

Socio-
economic 

On-going consultation will be carried 
out with staff of Penrith Christian 
School and other schools near the 
construction works about timing of 
construction activities, to manage 
potential impacts on exam periods and 
any temporary access changes 

Roads and 
Maritime 

During 
construction 

Additional 
safeguard  

 
Other safeguards and management measures that would address socio-economic impacts are 
identified in Section 6.1 (Traffic and transport), Section 6.2 (Noise and vibration), Section 6.8 (Air 
quality), Section 6.11 (Landscape character and visual amenity), and Section 6.13 (Property and 
land use). 
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6.13 Property and land use 

The potential impacts of the proposal on property and land use are assessed in this section, 
together with safeguards to mitigate them. 

6.13.1 Methodology 

The project area for the assessment includes those communities that are likely to be affected by the 
proposal’s construction and operation. This includes communities within the Penrith local 
government area (LGA) – particularly those in Kingswood, Orchard Hills, South Penrith and 
Glenmore Park.   
 
The land use and property study included: 
 

 The preparation of a profile of existing land uses, community facilities and businesses that may 
be influenced by the proposal 

 A review of broad plans and strategies relevant to the proposal  

 An assessment of the potential pre-construction, construction and operational impacts of the 
proposal 

 The identification of safeguards and management measures to mitigate the impacts identified in 
the assessment. 

6.13.2 Existing environment 

The proposal area is generally divided into distinct geographies characterised by land use. The 
proposal area north of Bringelly Road is mostly low-density residential, while the area north of 
Jamison Road is medium density. These areas comprise the southern suburbs of the City of Penrith, 
such as Kingswood and South Penrith. This area includes educational and public recreation land 
uses such as Kingswood South Public School and Rotary Park.   
 
Bringelly Road at Kingswood defines the boundary between low-density residential land uses in the 
north of the proposal area and semi-rural / rural residential land uses south of Bringelly Road. Semi-
rural / rural residential land uses extend south on the eastern side of the proposal area along the full 
length of the proposal area. These areas include residential, educational and commercial land uses 
such as Penrith Christian School, Flower Power Garden Centre, Produce Direct and Pet Centre.  
 
The western side of the proposal area south of Maxwell Street comprises a mix of mainly residential 
and commercial land uses, and small areas of public open space. Commercial land uses are located 
parallel to The Northern Road on Aspen Street and include businesses servicing passing local and 
regional traffic such as KFC, 7-Eleven and John Cootes Furniture. In addition, Dan Murphy’s Penrith 
occupies a site adjoining the Pioneer Tavern.  
 
South of Aspen Street to the M4 Motorway, low-density residential development is the dominant 
land use. Residences are generally set back from The Northern Road and are accessed from 
parallel roads including Flavel Street, Powys Close, and Bickley Road. South of the M4 Motorway, 
the land uses include low-density residential and private recreation (Penrith Golf and Recreation 
Club). The character of this land use is similar to the rural residential character on the eastern side 
of the proposal area.  
 
Land use around the proposal area is generally static compared to urban release areas in other 
parts of the Penrith LGA. The low-density residential suburbs of South Penrith and Kingswood in the 
north of the proposal area are well established but there is some evidence of urban infill with 
townhouse rows replacing older single-story dwellings on large lots. The south of the proposal area 
retains a semi-rural character that has historically been the dominant land use in this area.  
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Existing land use zones around the proposal area under the Penrith Local Environmental Plan 2010 
are shown in Figure 6-28. Educational, commercial, community and recreational land uses next to 
the proposal area are shown in Figure 6-27.  
 
Educational land uses near the proposal (and their distance from the proposal boundary) are: 
 

 Kingswood South Public School, Kingswood (10 metres) 

 Kingswood High School, Kingswood (200 metres) 

 Montgrove College, Orchard Hills (125 metres) 

 Penrith Christian School, Orchard Hills (10 metres). 
 
Commercial land uses near the proposal (and their distance from the proposal boundary) are: 
 

 Vic’s Produce Direct and Pet Centre, Orchard Hills (25 metres) 

 Flower Power Garden Centre, Penrith and Orchard Hills (25 metres) 

 KFC, Penrith (45 metres) 

 John Cootes Furniture Penrith and South Penrith (55 metres) 

 7-Eleven, Penrith South (50 metres) 

 Dan Murphy’s Penrith and Kingswood (60 metres) 

 Pioneer Tavern, Penrith (60 metres). 
 
Community land uses near the proposal (and their distance from the proposal boundary) are: 
 

 Nepean Baptist Church, Penrith (50 metres) 

 Medical and Fitness Centre, Kingswood (85 metres) 

 Imagine Nations Church, Orchard Hills (290 metres) 

 Jehovah’s Witnesses, Orchard Hills (65 metres). 
 
Recreational land uses near the proposal (and their distance from the proposal boundary) are: 
 

 Rotary Park, South Penrith (20 metres) 

 Penrith Golf and Recreation Club, Glenmore Park (80 metres). 
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6.13.3 Policy setting 

In addition to the policies and strategies of the Australian and State and governments (see Section 
2.1), the following local and regional land use plans and policies apply to the proposal area. 

Penrith Local Environmental Plan 2010 

The Penrith Local Environmental Plan 2010 (Penrith LEP) is Penrith City Council’s primary statutory 
document guiding planning decisions and managing the use of land within the Penrith LGA. Through 
zoning and planning controls, the LEP guides and controls development to protect the environment 
and cultural heritage, and reserves land for open space, schools, transport or other public purposes. 
Subordinate to the Penrith LEP is the Penrith Development Control Plan 2014, which is a non-
statutory planning document that supplements the provisions of the LEP, with more detailed 
planning and design guidelines that are tailored to individual precincts or specific types of 
development. 

Western Sydney and Blue Mountains Regional Action Plan 

The study area is covered by the Western Sydney and the Blue Mountains Regional Action Plan 
(NSW Department of Premier and Cabinet, 2012). The action plan focuses on maintaining the 
region’s position as the industrial heart of Sydney’s growing economy, while offering better transport 
and health services for communities and protecting the region’s unique natural environment. 
 
The proposal meets a number of priority actions identified in the action plan including: 
 

 Delivering road and bridge upgrades to improve traffic flow and enhance motorway capacity 

 Improving road safety 

 Improving traffic flow in metropolitan Sydney 

 Improving the movement of freight. 

6.13.4 Potential impacts 

Pre-construction 

As noted in Section 6.12.3, the proposal would require the partial acquisition of a number of 
properties located along The Northern Road. In addition to the proposal’s land requirements, a 
number of property boundary adjustments would also be necessary to reinstate front fences and 
driveways, and to make any other adjustments that are required to ensure that residents and 
landowners are not subjected to excessive disturbance during construction activities. Property 
adjustment plans would be developed in consultation with the affected property owners.  
 
All land acquisitions would be conducted in accordance with the Roads and Maritime Land 
Acquisition Policy and the requirements of the Land Acquisition (Just Terms Compensation) Act 
1991. 

Construction 

During construction, the main impacts relating to property and land use would include:  
 

 The use of open space and available vacant land for ancillary facilities, construction compounds, 
material stockpiling and laydown areas, and other construction-related facilities. This may affect 
amenity at properties located along the proposal area near these ancillary sites. Potential 
amenity impacts include construction traffic noise, impacts from night-time work (refer to Section 
3.3.2) and visual impacts from the storing of plant and materials (refer to Section 3.4). Ancillary 
sites that may affect the amenity of nearby residences include sites located near residential 
areas on The Northern Road and Rotary Park in the north of the proposal area, and near Penrith 
Christian School on Frogmore Road in the middle of the proposal area     

 The introduction of construction traffic on local roads, temporary road closures and general 
project work. These would be expected to cause temporary obstruction and property access 
issues to properties located on The Northern Road. Construction traffic impacts would also likely 
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be experienced by properties located along The Northern Road, Jamison Road, Maxwell Street, 
Homestead Road, Cross Road and Wentworth Road.   

Operation 

During operation, the main impacts relating to property and land use would include: 
 

 The widened road corridor, which may change current access arrangements to properties 
located along The Northern Road. The enlarged road footprint is more likely to impact properties 
located in the northern half of the proposal area than properties in the south, because of their 
proximity to the proposal  

 The introduction of road related infrastructure including noise walls, signage and traffic lights, 
which may impact view corridors of The Northern Road from properties next to the proposal area  

 The intensification of road infrastructure within the proposal area, which would strengthen the 
area’s character as a key transport corridor and reduce its historic character as a rural road 
through western Sydney 

 Potential intensification of development along the road corridor. The Northern Road is a strategic 
corridor between Penrith, the Western Sydney Employment Area and the planned western 
Sydney airport. In the short term, it is not anticipated that areas adjacent to The Northern Road 
would experience increased residential use as they have not been included in the Penrith Urban 
Release Areas map (Penrith City Council, 2012). Council’s Community Plan also states that “the 
balance of rural and urban areas is what makes us different and shapes our identity”, which 
suggests that this area will be retained as semi-rural. In the medium to long term, however, it 
would be anticipated that land within the RU4 – Primary Production Small zone (see Figure 
6.28) would come under increasing development pressures due to the proximity to Penrith City 
Centre and the health and education precincts at Kingswood. The increased road capacity and 
improved public transport connectivity delivered by the proposal could also increase the strategic 
value of these lands for residential or other development, and lead to an intensification of use.  

6.13.5 Safeguards and management measures 

Safeguards and management measures for property and land use are presented in Table 6-55. 
 
Table 6-55 Safeguards and management measures – property and land use 

Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

Socio-
economic 

All property acquisition will be 
carried out in accordance with 
the Land Acquisition 
Information Guide (Roads 
and Maritime, 2012) and the 
Land Acquisition (Just Terms 
Compensation) Act 1991. 

Roads and 
Maritime 

Pre 
construction / 
detailed 
design 

Core standard 
safeguard PL1 

 
Other safeguards and management measures that would address property and land use impacts 
are identified in Section 6.1 (Traffic and transport) and Section 6.12 (Socio-economic). 
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6.14 Waste and resource use 

The extent and magnitude of potential waste and resource use impacts of the proposal are 
presented in this section, together with safeguards and management measures to mitigate any 
negative impacts.  

6.14.1 Methodology 

Resource use and waste generation for the proposal has been assessed based on proposed 
activities during construction and operation, the associated materials and resources required 
during each phase, their likely sources and associated types of wastes that would be generated.  

6.14.2 Policy setting 

The Waste Avoidance and Resource Recovery Act 2001 (WARR Act) promotes waste avoidance 
and resource recovery by developing waste avoidance and resource recovery strategies and 
programs.  
 
Roads and Maritime endeavours to reduce and manage waste to conserve resources and reduce 
impacts associated with waste disposal through the implementation of the waste management 
hierarchy established under the WARR Act as follows: 
 

 Waste Avoidance – Take action to avoid the generation of waste and to be more efficient in 
its use of resources. If unable to avoid generating waste, then reduce the amount of waste 
generated and reduce the toxicity or potential harm associated with its generation and 
management  

 Resource Recovery – Maximise the reuse, reprocessing, recycling and recovery of energy 
from materials  

 Disposal – Disposal is the least desirable option and must be carefully handled to minimise 
negative environmental outcomes. 

6.14.3 Existing environment 

The existing road network within the proposal area currently generates minimal waste. Waste 
sources are currently limited to roadside litter, some waste material from clearing roadside 
drainage features and green waste from the maintenance of roadside vegetation. 
 
About half of the intersections within the proposal area currently contain traffic lights, and there are 
a number of street lights which together account for the majority of current energy use within the 
proposal area. Other resource consumption occurs as a result of general road maintenance 
activities. 

6.14.4 Potential impacts 

Construction 

Waste generating activities 

Waste generated during construction would primarily be from civil works associated with site 
preparation, relocation of utilities, demolition and construction of road infrastructure and 
landscaping.  
 
In summary, waste-generating activities would include: 
 

 Vegetation clearance, generating green waste such as logs and mulched material 

 Construction of temporary construction compounds, constructing roads, alternative property 
access would require vegetation clearance, road surface grading, temporary drainage structure 
installation and the placement of gravel road base where required, generating asphalt waste, 
pipe cuts and green waste 
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 Installation of environmental controls, fencing, silt fences, and lockable gates, generating 
material off cuts 

 Demolition of kerbs, fencing, pavements, barriers, signage, lighting, parapets 

 Project construction including earthworks, placement of pavement layers, drainage, concrete 
pour, utilities placement and protection, installation of road furniture. 

 
Waste streams would include the following: 
 

 Surplus spoil (excavated soil, sediment, rock) from bulk earthworks which is unable to be 
reused within backfilling or restoration 

 Contaminated soils that may be exposed during construction, and if exposed, would require 
offsite disposal 

 Wastewater from dewatering excavations following rainfall events or during use of vacuum 
trucks for non-destructive digging 

 Concrete, pavement, steel, and other materials from demolition of kerbs, fencing, pavements 

 Surplus material from construction and general site reinstatement, such as fencing, sediment, 
concrete, steel, formwork, and sand bags 

 Packaging materials from items delivered to site, such as pallets, crates, cartons, plastics, and 
wrapping materials 

 Weed free vegetative waste from clearing and grubbing 

 Weed waste from clearing and grubbing 

 Plant and vehicle maintenance waste, such as oil containers 

 Hazardous waste from surplus oil or other hazardous materials, or in the event of a leak or spill 

 Road furniture not suitable for reuse (e.g. traffic lights and street lighting, bus stop furniture) 

 General office waste generated by onsite personnel, such as paper, cardboard, beverage 
containers, and food wastes 

 Sewage waste generated through the use of personnel facilities. 
 
Stockpiled materials can also cause impacts when materials are mixed. For example, mixing of 
topsoils with subsoils, mixing of suitable and unsuitable material or mixing contaminated material 
can lead to materials that would have ordinarily been reused being rendered as waste. 

Energy use 

Equipment and vehicles on the construction site would consume a large quantity of fuel to 
construct the project. Electricity needs on the site would be minor, and connection of the office to 
the local power grid would be sufficient.  

Water consumption 

Construction of the proposal would require water (non-potable and potable) for the following 
activities: 
 

 Dust suppression 

 Compaction of excavated fill material 

 Gravel pavements 

 Road sweepers  

 Non-destructive digging (eg vacuum or sucker trucks) 

 Temporary water-filled traffic barriers 

 Potable use in office amenities. 
 
Non potable water sources (including the potential for groundwater extraction) would be 
investigated during detailed design to minimise reliance on potable water where feasible. Any 
groundwater extraction would occur only after consultation with the NSW Office of Water, and 
acquisition of associated permits and approvals. 
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Operation 

During operation, potential impacts in terms of waste generation would include:  
 

 Littering by road users 

 Spills of materials and waste generated during maintenance activities.  
 
Resource use impacts during operation would be as a result of increased energy usage from 
proposed additional traffic lights and street lighting. 
 
These would be no different from the impacts that currently occur.  

6.14.5 Safeguards and management measures 

Safeguards and management measures for waste and resource use are presented in Table 6-56. 
 
Table 6-56 Safeguards and management measures 

Impact Mitigation measures Responsibility  Timing  Standard / 
additional 
safeguard 

Waste 
and 
resource 
use 
 

A Waste and resource Management 
Plan (WMP) will be prepared and 
implemented as part of the CEMP. 
The WMP will include but not be 
limited to: 

 measures to avoid and minimise 
waste associated with the project 

 classification of wastes and 
management options (re-use, 
recycle, stockpile, disposal) 

 statutory approvals required for 
managing both on and off-site 
waste, or application of any 
relevant resource recovery 
exemptions 

 procedures for storage, transport 
and disposal 

 monitoring, record keeping and 
reporting. 

 A resource management 
strategy detailing beneficial 
reuse options for surplus and/or 
unsuitable material. 

 
The WMP will be prepared taking 
into account the Environmental 
Procedure - Management of Wastes 
on Roads and Maritime Services 
Land (Roads and Maritime, 2014) 
and relevant Roads and Maritime 
Waste Fact Sheets, as well as the 
adopting the Resources 
Management Hierarchy principles of 
the WARR Act. 

Contractor   Pre-
construction  

Core standard 
safeguard W1 
 
Section 4.2 of 
QA G36 
Environment 
Protection 
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Impact Mitigation measures Responsibility  Timing  Standard / 
additional 
safeguard 

Waste 
and 
resource 
use 
 

Prior to land being used for ancillary 
construction purposes (compounds, 
storage, parking, etc) a pre-
construction land assessment will be 
undertaken to identify the presence 
of any pre-existing wastes.   
 
The assessment will be prepared in 
accordance with the RMS 
Environmental Procedure - 
Management of Wastes on Roads 
and Maritime Services Land. Where 
the land is privately owned, a copy 
of the assessment will be provided 
to the landowner.   

Contractor   Pre-
construction  

Additional 
safeguard  
 

Waste 
and 
resource 
use 

A Spoil Management Strategy would 
be developed prior to the 
commencement of construction and 
implemented during construction. 
The strategy would identify spoil 
disposal site(s) and describe the 
management of spoil on-site and 
during off-site transport. 

Contractor   Pre-
construction  
 
Construction  

Additional 
safeguard  

Waste 
and 
resource 
use 

Waste materials (such as soils and 
aggregates) obtained from the 
project and to be exported for use 
on another construction site or 
project will be sampled and 
managed in accordance with 
relevant resource recovery orders 
and exemptions as issued by the 
NSW EPA. 

Contractor   Construction  Additional 
safeguard  
 

Waste 
and 
resource 
use 

Any trees to be removed will be 
reused as millable timber wherever 
practicable. Other vegetated 
material from native species will be 
mulched and re-use on-site for 
landscaping or rehabilitation 
purposes if consistent with the 
approved Flora and Fauna 
Management Plan for the project. 
Weed species, or vegetation not 
considered appropriate for re-use 
on-site, will be removed and 
disposed of to an appropriately 
licenced facility. 

Contractor   Construction  Additional 
safeguard  
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Impact Mitigation measures Responsibility  Timing  Standard / 
additional 
safeguard 

Waste 
and 
resource 
use 

Effluent produced from on-site 
amenities, including toilets, 
bathrooms and kitchens will either 
be discharged to the local sewerage 
system, or where septic or portable 
facilities are provided they will be of 
sufficient capacity, located away 
from environmentally sensitive 
areas, and material will be regulary 
collected and disposed of to an 
appropriately licenced facility. Pit 
toilets are not permitted. 

Contractor   Construction  Additional 
safeguard  
 

Waste 
and 
resource 
use 

All wastes, including contaminated 
wastes and liquid waste, will be 
identified and classified in 
accordance with Waste 
Classification Guidelines (NSW 
EPA, 2014) 

Contractor   Construction  Additional 
safeguard  

Waste 
and 
resource 
use 

Disposal of waste will be undertaken 
in accordance with the POEO Act. 

Contractor   Construction  Additional 
safeguard  

Waste 
and 
resource 
use 

Asbestos waste will be removed 
from the site and disposed of to an 
appropriately licenced facility and in 
accordance with the Asbestos 
Management Plan for the project 
and will be carried out in accordance 
with: 

 Work Health and Safety Act 
2011 

 Code of Practice for the Safe 
Removal of Asbestos 2nd edition 
(NOHSC, 2005) 

 Code of Practice for the 
Management and Control of 
Asbestos in Workplaces 
(NOHSC, 2005)  

 Protection of the Environment 
Operations (Waste) Regulation 
2005 – section 42 special 
requirements relating to 
asbestos waste. 

Contractor   Construction  Additional 
safeguard  
 

Waste 
and 
resource 
use 

Demolition work would be carried 
out in accordance with AS2601:1991 
Demolition of Structures. 

Contractor   Construction  Additional 
safeguard  



 

The Northern Road Upgrade, Glenmore Parkway to Jamison Road 
Review of Environmental Factors 

383 

Impact Mitigation measures Responsibility  Timing  Standard / 
additional 
safeguard 

Waste 
and 
resource 
use 

Any dewatering activities will be 
undertaken in accordance with the 
RTA Technical Guideline: 
Environmental management of 
construction site dewatering in a 
manner that prevents pollution of 
waters, including appropriate reuse 
or disposal in accordance with the 
management options outlined in the 
approved WMP. 

Contractor   Construction  Additional 
safeguard  

Waste 
and 
resource 
use 

A post-construction land 
assessment will be undertaken of 
land that was used for ancillary 
construction purposes (compounds, 
storage, parking, etc) to determine 
the suitability for hand-back to the 
landowner. 
 
The assessment will be prepared in 
accordance with the RMS 
Environmental Procedure - 
Management of Wastes on Roads 
and Maritime Services Land. Where 
the land is privately owned, a copy 
of the assessment will be provided 
to the landowner.   

Contractor   Post-
construction  

Additional 
safeguard  

 
Other safeguards and management measures that would address waste and resource use impacts 
are identified in Section 6.3 (Biodiversity) and Section 6.6 (Contaminated land). 
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6.15 Sustainability, climate change and greenhouse gases 

The extent and magnitude of potential impacts of the proposal on sustainability, greenhouse gas 
and climate change are presented in this section, together with safeguards and management 
measures to reduce and manage potential impacts. Potential impacts of climate change on the 
proposal are also presented in this section. 

6.15.1 Methodology 

Potential greenhouse gas (GHG) emissions associated with construction and operation of the 
proposal are presented in this assessment in accordance with the principles of the Greenhouse 
Gas Protocol (GHG Protocol), divided into three categories known as ‘Scopes’.  
 
Scope 1, 2 and 3 emissions can be summarised as follows: 
 

 Scope 1 – Direct emissions from sources that are owned or operated by a reporting 
organisation (eg combustion of diesel in company owned vehicles or used in on-site 
generators, vegetation clearing for a project) 

 Scope 2 – Indirect emissions associated with importation of energy from another source (eg 
import of electricity) 

 Scope 3 – Other indirect emissions (other than Scope 2 emissions) which are a direct result of 
the operations of the organisation but from sources not owned or operated by them (eg 
disposal of waste to landfill, product usage such as steel and concrete, contractor owned 
vehicle usage). 

 
The results of the assessment for the proposal are presented in terms of the above-listed scopes, 
considering all potential sources of GHG deemed significant to the implementation of the proposal. 
 
Emissions are aggregated to the equivalent emission of carbon dioxide of these gases, expressed 
as the carbon dioxide equivalent per tonne (or tCO2e). 

Modelling 

Carbon gauge 

The Carbon Gauge tool was used to determine potential GHG emissions associated with 
construction of the proposal, applying standard emissions factors for road construction activities to 
a unit of activity relevant to the proposal.  
 
Greenhouse gas emissions from the following activities were modelled as part of the assessment 
of potential construction impacts of the proposal: 
 

 Plant and equipment fuel (construction, earthworks) 

 Embedded emissions in materials used in pavement (road, bicycle path, footpath and median) 

 Embedded emissions in materials used in structures 

 Embedded emissions in materials used in drainage. 
 
It is noted that emissions associated with vegetation removal were not included as part of the 
assessment as they do not trigger the materiality threshold within Carbon Gauge, with the 
proposed clearance of 6.3 hectares (63,000m2) of vegetation being less than 60% of the total 
pavement area for asphalt alone (estimated at around 184,640m2).  
 
The Carbon Gauge tool was also used to assess some elements of the operation of the proposal 
including: 
 

 Power for intersections  

 Fuel and materials used in maintenance activities.  
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Emissions associated with road furniture and street lighting were not included due to unknown 
inputs for these sources during the assessment. 

Tools for Roadside Air Quality (TRAQ) 

The Tools for Roadside Air Quality (TRAQ) was used to determine emissions associated with 
future operational road use.  
 
The GHG emissions modelled using TRAQ take account of the following factors: 
 

 The expected mix of road users (vehicle types) 

 Traffic numbers 

 Length of road 

 Traffic average and peak speeds 

 Road Gradient. 
 
The TRAQ was applied to the following assessment scenarios for the proposal: 
 

 The ‘Do Nothing’ scenario at year of opening (2021)  

 The ‘Proposed Upgrade’ scenario at year of opening (2021)  

 The ‘Do Nothing’ scenario 10 years after year of opening (2031)  

 The ‘Proposed Upgrade’ scenario 10 years after year of opening (2031).  
 

6.15.2 Policy Setting 

The policy setting for the proposal in relation to GHG emissions and climate change is summarised 
as follows:  
 

 Kyoto Protocol and COP21 – provides the framework for establishing Australia’s GHG 
emissions reduction targets for 2050 based on the year 2000 levels 

 National Greenhouse and Energy Reporting (NGER) Act 2007 – the NGER Act provides the 
framework under which constitutional corporations in Australia that meet specified thresholds 
for GHG emissions or energy production or consumption are required to measure and report 
data to the Clean Energy Regulator on an annual basis 

 Commonwealth Renewable Energy Target (RET) – the RET specifies Australia’s targets for 
generation of electricity from ‘low emission’ sources by 2020  

 Emissions Reduction Fund (ERF) – the ERF, part of the Australian Government’s Direct Action 
Plan, aims to focus on sourcing low cost emission reduction 

 The Roads and Maritime Environmental Sustainability Strategy 2015-2019 – the strategy 
outlines Roads and Maritime sustainability objectives in nine key areas including an objective to 
‘minimise energy use and reduce greenhouse gas emissions without compromising the delivery 
of services to our customers’, and associated performance metrics reported against annually by 
Roads and Maritime in relation to its operations. 

 
Potential GHG reduction opportunities for the proposal would be considered during detailed design 
of the proposal and implemented accordingly to reduce impacts during construction and operation 
of the proposal in terms of GHG emissions and climate change impacts.  
 
Additionally the requirement for reporting under the NGER Act would be determined and 
implemented as required by the appointed contractor, as well as reporting by Roads and Maritime 
against its sustainability objectives as required.   
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6.15.3 Potential impacts 

Potential impacts of the proposal on climate change  

Climate change refers to the warming temperatures and altered climate conditions associated with 
the concentration of GHGs in the atmosphere. Construction and operation of the proposal has the 
potential to contribute to the impacts of climate change through the generation of GHG emissions. 

Construction  

Construction of the proposal would result in the consumption of energy and resources, and the 
generation of associated GHG emissions including: 
 

 Carbon dioxide, methane and nitrous oxide generated from liquid fuel used in plant and 
vehicles 

 Release of stored carbon dioxide from vegetation removal (ie decomposition of cleared 
vegetation) 

 Embedded emissions associated with the manufacture and delivery of construction materials 

 Methane generated from depositing carbon-based waste to landfill 

 Use of materials such as concrete that have high embodied energy content. 
 
The Carbon Gauge tool was used to determine potential GHG emissions associated with 
construction of the proposal, the results of which are presented in Table 6-57. The results are 
presented in terms of the activities and associated scope of emissions (scope 1, 2 or 3).  
 
Based on this assessment, the combustion of fuel during the operation of plant and equipment 
would be the single biggest source of emissions associated with fuel use during construction. 
However, overall material usage for the duration of construction would contribute more emissions 
than overall fuel combustion activities during construction of the proposal, in particular the use of 
bitumen, concrete and steel. In total, the results indicate that construction of the proposal would 
generate approximately 19,000 tCO2e. 
 
Table 6-57 Projected greenhouse gas emissions during construction 

Activity 
Scope 1 
(tCO2e) 

Scope 2 
(tCO2e) 

Scope 3 
(tCO2e) 

Total 
(tCO2e) 

Fuel Combustion – site vehicles 251  19 270 

Fuel Combustion – Plant & Equipment 6,718  514 7,232 

Fuel Combustion – Demolition and Earthworks 1,164  89 1,253 

Material Usage – Aggregate   1,103 1,103 

Material Usage – Concrete   2,806 2,806 

Material Usage – Cement   845 845 

Material Usage – Steel   2,085 2,085 

Material Usage – Bitumen   3,746 3,746 

Total 8,133  11,207 19,340 

 
Overall, it is considered that construction related greenhouse gas emissions would be comparable 
with similar road upgrade projects. 
 
Emissions generated during construction of the proposal would be minimised and managed 
through the implementation of safeguards detailed in Section 6.15.4.   

Operation  

Greenhouse gas emissions during operation of the proposal would primarily be associated with the 
following: 
 

 Emissions from motor vehicles using the road network  

 Energy consumption to operate the road (eg to power traffic lights)  
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 Fuel and material usage associated with road maintenance activities.  
 
The results of the TRAQ model run for the ‘Do Nothing’ and ‘Proposed Upgrade’ scenarios for 
future years 2021 and 2031 are presented in Table 6-58. The projected GHG emissions are based 
on projected traffic volumes under each scenario.  
 
The proposal if it went ahead would allow for a greater number of vehicles to use the upgraded 
road, with fewer stop / starts, less congestion and a greater average speed. Therefore, traffic 
volumes are expected to increase in the ‘Proposed Upgrade’ scenarios when compared to the ‘Do 
Nothing’ scenarios for the same timeframes.  
 
Although the proposal would help to reduce individual vehicle fuel consumption and associated 
emissions by reducing congestion and travel times through increased efficiency of the road 
network, the proposal would ultimately result in increased emissions based on the projected 
increase in users of the road once operational. This is reflected in the results in Table 6-41.  
 
Table 6-58 Projected Greenhouse Gas Emissions for each assessment scenario 

Assessment Scenario 
Total 

(tCO2e per year) 

‘Do Nothing’ scenario at year of opening (2021)  10,090 

‘Proposed Upgrade’ scenario at year of opening (2021) 9,985 

‘Do Nothing’ scenario 10 years after year of opening (2031) 12,151 

‘Proposed Upgrade’ scenario 10 years after year of opening (2031) 12,534 

 
As part of this assessment, GHG emissions associated with operation of the proposal have been 
calculated over a 50 year timeframe based on the following activities: 
 

 Electricity consumption for powering intersections 

 Fuel and material consumption for maintenance activities 

 Fuel consumption by road traffic using the proposal. 
 
A summary of the results of the assessment in terms of GHG emissions during operation of the 
proposal are presented in Table 6-59 in terms of the activities and associated scope of emissions 
(scope 1, 2 or 3). 
 
Based on this assessment, road traffic usage would by far be the greatest contributor to GHG 
emissions during operation of the proposal over the next 50 years, typical of a road upgrade 
project. A lesser amount of emissions would be generated through the consumption of electricity to 
power new traffic lights at upgraded intersections, and during maintenance activities (which would 
be frequency and intensity dependent). 
 
Based on these results, total GHG emissions over the 50 year period post year of opening would 
be about 629,500 tonnes CO2e, with road traffic emissions making up 613,900 tonnes CO2e of that 
amount. 
 
Table 6-59 Projected greenhouse gas emissions during the 50 years post opening  

Activity Scope 1 
(tCO2e) 

Scope 2 
(tCO2e) 

Scope 3 
(tCO2e) 

Total (tCO2e) 

Operation – Intersections  9,699  9,699 

Operation – Maintenance 4,404  1,485 5,889 

Operation – Road Traffic 613,948   613,948 

Total 618,342 9,699 1,485 629,536 

 
Emissions generated during operation of the proposal would be minimised and managed through 
the implementation of safeguards detailed in Section 6.15.4.   
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Potential climate change impacts on the proposal 

Changes to future climatic conditions as a result of climate change have the potential to impact 
existing and proposed road infrastructure.  
 
In 2010, the NSW Government published climate change projections for NSW. The study focused 
on projections to the year 2050 for rainfall, evaporation and maximum and minimum temperatures 
as these are the four climate variables considered to most directly affect biophysical systems 
across the state. The study results are shown in Table 6-60.  
 
The projected climatic changes by 2050 for the Sydney region of NSW show that average 
maximum and minimum temperatures would increase in all seasons by 1.5 to 3 degrees Celsius, 
rainfall (ie precipitation) would increase in all seasons except for Autumn and evaporation rates 
would increase in Spring and Summer, with no clear patterns identified for the Autumn or Winter 
seasons.  
 

Table 6-60 Projected climate change impacts in the Sydney region by 2050 

Season  Minimum 
temperatures 

Maximum 
temperatures 

Precipitation   Evaporation  

Spring 2-3oC warmer 2-3oC warmer  10-20% increase  10-20% increase 

Summer  1.5-3oC warmer 1.5-2oC warmer 20-50% increase  10-20% increase 

Autumn 1.5-3oC warmer 1.5-3oC warmer 
No substantial 
change 

No clear pattern  

Winter  1.5-3oC warmer 2-3oC warmer 10-20% decrease No clear pattern 

 
Changes in rainfall patterns and severe weather events may influence local flooding patters and 
increase the risk of erosion impacts and associated sediment loss during construction and 
operation of the proposal. Severe weather events may also influence the construction schedule by 
increasing the frequency of delays associated with wet weather.  
 
In the long-term, increases in temperature may affect the integrity of pavement and other 
construction elements, either directly or indirectly through evaporative changes and then changes 
to soil moisture content and soil instability which may eventually impact on foundations of 
structures, softening of pavements, and road rutting. However it is noted that the general advice 
from Roads and Maritime Pavements Unit is that direct impacts from temperature increases over 
next 50 years are not expected to materially impact on the design of road pavements, bridges and 
other infrastructure on the State Road Network, while indirect impacts are more uncertain. 
 
The proposal is not in a coastal location and would not be directly affected by sea level changes.  
 
Safeguards would be implemented during detailed design, construction and operation of the 
proposal as required to minimise and manage the potential impacts of climate change.  

6.15.4 Safeguards and management measures 

Safeguards and management measures for sustainability, climate change and greenhouse gas are 
presented in Table 6-61. 
 
 
 
 



 

The Northern Road Upgrade, Glenmore Parkway to Jamison Road 
Review of Environmental Factors 

389 

Table 6-61 Safeguards and mitigation measures – Sustainability, climate change and 
greenhouse gas  

Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

Sustainability, 
climate change 
and 
greenhouse 
gas 

Detailed design will take into 
consideration the potential effect 
of climate change on the 
proposal, including drainage 
requirements. 

Contractor   Design / Pre-
construction 

Additional 
safeguard 

Sustainability, 
climate change 
and 
greenhouse 
gas 

A Greenhouse Gas (GHG) 
Assessment will be carried out 
for the proposal to determine the 
likely source of GHG emissions 
and associated reduction 
strategies to be investigated. 

Contractor   Pre-
construction 

Additional 
safeguard 

Sustainability, 
climate change 
and 
greenhouse 
gas 

The use of alternative fuels and 
power sources for construction 
plant and equipment will be 
investigated and implemented, 
where appropriate. 

Contractor   Pre-
construction / 
Construction 

Additional 
safeguard 

Sustainability, 
climate change 
and 
greenhouse 
gas 

Energy efficiency and related 
carbon emissions will be 
considered in the selection of 
vehicle and plant equipment. 

Contractor   Pre-
construction / 
Construction 

Additional 
safeguard 

Sustainability, 
climate change 
and 
greenhouse 
gas 

Materials will be delivered as full 
loads and local suppliers would 
be used, where possible. 

Contractor   Construction  Additional 
safeguard 

Sustainability, 
climate change 
and 
greenhouse 
gas 

Construction equipment, plant 
and vehicles will be 
appropriately sized for the task. 

Contractor   Construction  Additional 
safeguard 

Sustainability, 
climate change 
and 
greenhouse 
gas 

Equipment will be serviced 
frequently to ensure they are 
operating efficiently. 

Contractor   Construction  Additional 
safeguard 

Sustainability, 
climate change 
and 
greenhouse 
gas 

The following measures will be 
considered during detailed 
design and construction, and 
implemented as appropriate: 

 Use of LED and low energy 
equipment for traffic lights 
and signage 

Contractor   Construction  Additional 
safeguard 
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Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

 Use of modern diesel engine 
equipment, to ensure highest 
fuel efficiency ratings 

 Review of cut and fill 
balances for earthworks to 
ensure material is 
transported the least 
possible distances 

 Review of local options for 
import and export of 
materials as needed to 
reduce excess fuel used 
during transport 

 Specification of the use of 
biofuels, or biofuel blends in 
construction plant and 
equipment 

 Specification and certification 
of steel from recycled 
sources where suitable for 
offsetting virgin steel 

 Specification of materials 
with low embodied energy / 
embodied greenhouse gas 
content, such as: 
- Replacement of Portland 

cement in concrete 
mixes with low carbon 
alternatives such as fly-
ash 

- Use of warm mix asphalt 
versus hot mix 

 Avoid excess clearance of 
vegetation where feasible by 
reducing buffer zones and 
replanting once construction 
is finished. 

 
Other safeguards and management measures related to sustainability, climate change and 
greenhouse gas impacts are identified in Section 6.8 (Air quality). 
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6.16 Cumulative impacts 

6.16.1 Study area 

The study area used for the assessment of cumulative impacts has been defined by identifying 
other developments or activities that are under way now, or are likely to commence during the 
proposal’s scheduled construction timeframe. Construction of the proposal would begin in 2017 
and may take up to 3 years to complete.  
 
Major developments that could interact with the proposal are presented below which define the 
study for the assessment of cumulative impacts. In summary, the study area has considered a 
number of suburbs within the western Sydney area including Bringelly, Glenmore Park, 
Parramatta, Badgerys Creek, Cecil Hills, Luddenham.  

6.16.2 Broader program of work: The Northern Road upgrade, Mersey Road, 
Bringelly to Glenmore Parkway, Glenmore Park 

As outlined in Section 1.2, the proposal originated as part of a wider program of work to upgrade 
all of The Northern Road from Mersey Road, Bringelly, to Jamison Road, South Penrith. The 
proposal would tie into The Northern Road Upgrade, Mersey Road to Glenmore Parkway at its 
southern end, just south of Glenmore Parkway. Construction of the proposed upgrade of The 
Northern Road between Mersey Road and Glenmore Parkway is scheduled to commence in late 
2017, and would therefore overlap with the construction timeframe of the proposal. 

6.16.3 Other projects and developments 

M4 Smart Motorway  

The M4 Motorway would be upgraded to provide a managed motorway system between the Pitt 
Street overbridge at Parramatta and the connection to the Great Western Highway at Lapstone, to 
form the M4 Smart Motorway. Construction for the M4 Smart Motorway would involve the 
installation of Intelligent Traffic System (ITS) infrastructure and minor upgrades to interchanges, 
including the interchange with The Northern Road. The proposal would tie into the M4 Smart 
Motorway infrastructure at the M4 Motorway interchange, and is likely to be constructed 
simultaneously.  

Planned western Sydney airport at Badgerys Creek 

The planned western Sydney airport at Badgerys Creek is a major strategic driver of many of the 
developments and land use changes being planned for western Sydney. The planned airport’s 
development is a long-term commitment of the NSW and Australian governments. 
 
The planned western Sydney airport is not likely to be operational until the latter half of the next 
decade, at the earliest, and no construction start date has yet been agreed. Although the airport 
has been the subject of an environmental impact statement, and has been formally endorsed by all 
levels of government, there is still much planning to do before construction can start.  

M12 Motorway proposal 

While its timing is not yet known, the proposed construction of the M12 Motorway (east–west along 
an alignment near Elizabeth Drive between Cecil Hills and Luddenham) is likely to start after 2020, 
meaning it is unlikely to coincide with the construction of sections of The Northern Road upgrade.  

Urban growth areas in western Sydney 

Section 2.1 establishes the proposal in the context of a number of government strategic plans that 
provide an overall framework to guide long-term developments in western Sydney and other parts 
of the metropolitan area. While these strategic plans do not contemplate individual projects, they 
place a heavy emphasis on the future development of western Sydney, and herald major changes 
for the western Sydney region in coming years.  
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Mulgoa Road / Castlereagh Road Corridor Upgrade 

While timing is not yet confirmed, Roads and Maritime is considering different options for a planned 
upgrade of the Mulgoa Road / Castlereagh Road corridor between Glenmore Parkway, Glenmore 
Park and Andrews Road, Penrith. This planned upgrade would be delivered in stages, and is 
subject to ongoing design development and environmental assessment. At the time of preparing 
this REF, no funding has yet been made available for these works, with the exception of planned 
infrastructure upgrades at Mulgoa Road and Jane Street (Great Western Highway) in the Penrith 
CBD, which is due to commence construction in late 2017. Apart from Mulgoa Road / Jane Street, 
it is unlikely that the planned corridor upgrade works would overlap with the proposal. 

Local developments 

A search of the development application tracking database for Penrith City Council was undertaken 
on 10 May 2016. Applications in the study area relate mainly to residential modifications. The 
Glenmore Park Stage 2 release area is located to the west of the proposal, which aims to deliver 
344 new residential lots. This development has a similar construction timeframe to the proposal.  

6.16.4 Potential impacts 

During construction, community concerns regarding impacts on amenity from construction activities 
may be intensified when considered with impacts of other projects under construction or planned to 
be concurrently constructed in the study area. There may be particular concern about these effects 
extending over a number of years.  
 
For the period during which separate stages of The Northern Road upgrade are being constructed 
concurrently, the impact would be greatest for those motorists travelling along The Northern Road 
between Penrith and Bringelly. Extended construction zones would likely result in delays from 
roadwork, reduced speed limits through work zones, and overall longer travel times. Residents and 
businesses located along The Northern Road near these work zones are likely to experience 
‘construction fatigue’ due to extended periods of disruption caused by construction activities, 
construction traffic, noise and dust, interruptions to access, and occasional night-time construction 
work.  
 
In terms of cumulative impact, this proposal would be perceived as part of a larger, staged overall 
upgrade of The Northern Road, with the effects from construction being similar for all receivers 
located near to the upgrade works. Residents and businesses located near the affected roads 
would experience extended periods of disruptions related to road construction, which would be 
magnified by other developments associated with the planned western Sydney airport at Badgerys 
Creek, and the urban growth areas that are a major focus of strategic planning around the airport 
site (see Section 6.16.3). Construction of the proposed airport itself is not likely to commence until 
the proposal is operational, therefore cumulative construction impacts have not been considered. 
Once operational, it is expected the proposal would benefit construction and operation of the 
proposed airport given increased capacity of The Northern Road. 
 
The lack of detail relating to individual projects or proposals to be conceived under these strategies 
permits only a limited assessment of their cumulative impacts with the proposal. However, it is 
considered that the extent and the scale of changes being contemplated for western Sydney, and 
the long but undetermined timeframes over which they will occur, would be a likely cause of some 
uncertainty and anxiety for residents and land owners of the affected areas.  
 
During operation, the proposal and adjoining road upgrades would have a positive cumulative 
impact on travel times and road safety, and will allow for the anticipated increase in traffic volumes 
as a result of future population growth in the area. 
 
The likely cumulative impacts of the proposal, other projects and developments during construction 
and operation are summarised in Table 6-62.  
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Table 6-62 Potential cumulative impacts 

Environmental factor Construction Operation 

Traffic and transport As a result of multiple construction 
projects being carried out near the 
proposal within a similar time 
period, there is potential for 
impacts on traffic and transport to 
be greater than those that were 
identified for the proposal in 
isolation. Impacts would primarily 
be a result of road and lane 
closures and an increase in 
construction-related traffic. The 
potential cumulative impacts would 
include:  
 

 Increased travelling time on the 
road network 

 Increased traffic volumes on 
alternative routes, resulting in 
congestion  

 Reduced traffic speeds on the 
road network. 

The proposal and adjoining road 
upgrades would have a positive 
cumulative impact on travel times 
and road safety, and would 
accommodate the anticipated 
increase in traffic volumes as a 
result of future population growth in 
the area and the planned western 
Sydney airport.  
 

Noise and vibration  There is potential for cumulative 
noise and vibration impacts during 
construction for residents and other 
sensitive receivers located in areas 
that overlap with construction of 
adjoining projects such as The 
Northern Road upgrade south of 
Glenmore Parkway and the M4 
Smart Motorway. The M12 
Motorway construction works 
would be located further away from 
the proposal and therefore would 
not result in any cumulative noise 
and vibration impacts. 

Traffic noise along The Northern 
Road corridor (and adjoining 
roads) is likely to increase over 
time as the anticipated increases in 
traffic volumes are realised. As the 
corridor becomes busier, the 
amenity at adjoining residential and 
other noise-sensitive land uses 
would diminish.  

Biodiversity Long-term plans for western 
Sydney comprise many individual 
projects that would contribute to 
gradual but widespread loss of 
endangered species and ecological 
communities such as Cumberland 
Plain Woodlands. The proposal 
would result in predicted impacts to 
remnant Cumberland Plain 
Woodland in the Sydney Basin 
Bioregion TEC of around 1.9 
hectares. When considered in the 
context of the locality (the area 
within 10 km of the proposal) the 
proportional impact is small. 

No cumulative impact is anticipated 
during operation of the projects. 
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Environmental factor Construction Operation 

However when considered in the 
context of other proposed 
developments within the study 
area, the cumulative impacts to 
remnant native vegetation from the 
Cumberland Plain would be large 
in terms of the already over-
cleared nature of the region. 

Visual amenity Multiple construction activities 
would have a large cumulative 
impact on visual amenity. 
Earthworks, construction 
compounds, stockpile sites, and 
construction machinery would be 
highly visible.  

As outlined in Section 2.1, western 
Sydney is likely to experience 
substantial changes in land use. 
The form and intensity of 
development will result in gradual 
but major long-term changes to the 
landscape. The rural and semi-
rural landscapes of western 
Sydney are likely to give way to 
urban development of varying 
density, type, form and scale. 

Social impacts Multiple construction activities over 
an extended period would likely 
result in ‘construction fatigue’ for 
local residents and businesses 
located near the construction areas 
for roads and major land use 
changes such as the planned 
western Sydney airport at 
Badgerys Creek. 
 
Other long-term 
developments/changes being 
planned would likely result in 
anxiety and uncertainty for 
residents and land owners, due to 
the current lack of definition around 
what is proposed, and when it is 
likely to occur. 

In the long term, the developments 
now being planned are expected to 
deliver social and economic 
benefits to western Sydney through 
improved transport connections, 
employment and business 
opportunities. These developments 
will likely change the nature of the 
land uses and communities in the 
area. 
 
Over time, some noise-sensitive 
land uses are likely to be replaced 
by other uses that are better suited 
to high noise environments. 
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6.16.5  Safeguards and management measures 

Safeguards and management measures for cumulative impacts are presented in Table 6-63. 
 
Table 6-63 Safeguards and management measures – cumulative impacts 

Impact Environmental safeguards Responsibility Timing Standard / 
additional 
safeguard 

Cumulative 
impacts from 
construction of 
multiple 
projects 

The CEMP will be updated as 
required to address cumulative 
impacts as other projects/activities 
begin. This will include a process 
to review and update mitigation 
measures as new work begins or if 
complaints are received. 

Contractor Pre-
construction 
 
Construction  

Additional 
safeguard 

Cumulative 
traffic and 
access 
impacts 

The Traffic Management Plan will 
be prepared in consultation with 
the Transport Management Centre 
and Penrith City Council. 

Contractor  Pre-
construction 

Additional 
safeguard 

  
Other safeguards and management measures that would address cumulative impacts are 
presented in Sections 6.1, 6.2, 6.3, and 6.11. 
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7 Environmental management 

This chapter describes how the proposal will be managed to reduce potential environmental 
impacts throughout detailed design, construction and operation. A framework for managing the 
potential impacts is provided. A summary of site-specific environmental safeguards is provided and 
the licence and/or approval requirements required prior to construction are also listed. 

7.1 Environmental management plans (or system) 

A number of safeguards and management measures have been identified in the REF to minimise 
adverse environmental impacts, including social impacts, which could potentially arise as a result 
of the proposal. Should the proposal proceed, these safeguards and management measures would 
be incorporated into the detailed design and applied during the construction and operation of the 
proposal. 
 
A contractor’s Construction Environmental Management Plan (CEMP) will be prepared to describe 
the safeguards and management measures identified. The PEMP and CEMP will provide a 
framework for establishing how these measures will be implemented and who would be 
responsible for their implementation. 
 
The PEMP and CEMP will be prepared prior to construction of the proposal and must be reviewed 
and certified by the Roads and Maritime Environment Officer, WSPO, prior to the commencement 
of any on-site works. The CEMP will be a working document, subject to ongoing change and 
updated as necessary to respond to specific requirements. The CEMP and PEMP would be 
developed in accordance with the specifications set out in the QA Specification G36 – 
Environmental Protection (Management System), QA Specification G38 – Soil and Water 
Management (Soil and Water Plan), QA Specification G40 – Clearing and Grubbing, QA 
Specification G10 - Traffic Management. 
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7.2 Summary of safeguards and management measures 

Environmental safeguards and management measures outlined in this REF will be incorporated into the detailed design phase of the proposal and during 
construction and operation of the proposal, should it proceed. These safeguards and management measures will minimise any potential adverse impacts 
arising from the proposed works on the surrounding environment. The safeguards and management measures are summarised in Table 7-1. 
 
Table 7-1: Summary of safeguards and management measures 

 

No. Impact Environmental safeguards Responsibility Timing 
Standard / 
additional 
safeguard 

GEN1 General - minimise 
environmental 
impacts during 
construction 

A CEMP will be prepared and submitted for review and 
endorsement of the Roads and Maritime Environment Manager 
prior to commencement of the activity.   
 
As a minimum, the CEMP will address the following: 

 any requirements associated with statutory approvals 

 details of how the project will implement the identified 
safeguards outlined in the REF 

 issue-specific environmental management plans 

 roles and responsibilities 

 communication requirements 

 induction and training requirements 

 procedures for monitoring and evaluating environmental 
performance, and for corrective action 

 reporting requirements and record-keeping  

 procedures for emergency and incident management 

 procedures for audit and review. 
 
The endorsed CEMP will be implemented during the 
undertaking of the activity. 

Contractor / Roads 
and Maritime 
project manager 

Pre-
construction / 
detailed design 

Core standard 
safeguard GEN1 
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No. Impact Environmental safeguards Responsibility Timing 
Standard / 
additional 
safeguard 

GEN2 General - 
notification 

All businesses, residential properties and other key 
stakeholders (eg schools, local councils) affected by the activity 
will be notified at least five days prior to commencement of the 
activity. 

Contractor Pre-
construction 

Core standard 
safeguard GEN2 

GEN3 General – 
environmental 
awareness 

All personnel working on site will receive training to ensure 
awareness of environment protection requirements to be 
implemented during the project. This will include up-front site 
induction and regular "toolbox" style briefings.   
 
Site-specific training will be provided to personnel engaged in 
activities or areas of higher risk. These include: 

 areas of Aboriginal heritage sensitivity 

 non-Aboriginal heritage management including unexpected 
finds procedures  

 threatened species habitat 

 dust and air quality management. 
 
Records of training will be maintained by the contractor, 
including details of staff attending, dates, nature of training 
provided, and training provider(s) used. 

Contractor Pre-
construction / 
detailed design 

Core standard 
safeguard GEN3 

GEN4 General – 
environmental 
awareness 

Standard construction hours: 

 Monday to Friday 7.00 am to 6.00 pm 

 Saturdays 8.00 am to 1.00 pm  

 No construction on Sundays or Public Holidays.  
 
Works outside standard construction hours (including those 
detailed within this REF) will be undertaken in accordance with 
the management and mitigation measures detailed within the 
Noise and Vibration Management Plan. 

Contractor Construction Additional 
safeguard  



 

The Northern Road Upgrade, Glenmore Parkway to Jamison Road 
Review of Environmental Factors 

399 

No. Impact Environmental safeguards Responsibility Timing 
Standard / 
additional 
safeguard 

GEN5 General – 
environmental 
awareness 

The RMS Project Manager will notify the RMS Environment 
Manager at least five days prior to the commencement of the 
activity. The notification will include a copy of any local 
community notification undertaken (GEN2). 

Contractor Pre-
construction / 
detailed design 

Additional 
safeguard  

GEN6 General – 
environmental 
awareness 

A risk assessment will be undertaken in accordance with RMS 
audit, risk and inspection procedures and prior to the activity 
commencing to determine an appropriate audit and inspection 
program to be applied during construction. 

Contractor / Roads 
and Maritime 
project manager 

Pre-
construction / 
detailed design 

Additional 
safeguard  

GEN7 General – 
environmental 
awareness 

A targeted audit and inspection program will be implemented for 
the activity, in accordance with the findings of the risk 
assessment (refer GEN6).  
 
A review of the risk assessment will occur following the first 
audit or inspection to determine if the level of risk assigned to 
the project remains appropriate.    

Contractor / Roads 
and Maritime 
project manager 

Construction Additional 
safeguard  

GEN8 General – 
environmental 
awareness 

Environmental incidents, such as pollution spills and 
unauthorised vegetation clearing, will be reported and managed 
in accordance with the RMS Environmental Incident 
Classification and Reporting Procedure.   

Contractor / Roads 
and Maritime 
project manager 

Construction Additional 
safeguard  

GEN9 General – 
environmental 
awareness 

The final locations and configurations of ancillary facilities will 
be determined by the contractor in consultation with Roads and 
Maritime’s Senior Environmental Officer to confirm the 
suitability of the locations and whether any additional 
environmental assessment is required. 
 
Stockpile and compound sites will be located on sites which 
satisfy the location criteria as follows: 

Contractor / Roads 
and Maritime 
project manager 

Pre-
construction / 
detailed design 

Additional 
safeguard 
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No. Impact Environmental safeguards Responsibility Timing 
Standard / 
additional 
safeguard 

 Not prone to flash flooding 

 More than 40 metres from a watercourse, or 50 metres in 
the case of the tributary of Surveyors Creek at Glenmore 
Parkway (Type 1 Fish Habitat) 

 More than 50 metres from the nearest dwelling (where 
possible, unless otherwise approved by Roads and 
Maritime) 

 In previously disturbed areas that do not require the clearing 
of native vegetation 

 In plain view of the public to deter theft and illegal dumping 

 Outside the drip line of trees and on level ground wherever 
possible 

 Located on relatively level ground and away from areas of 
heritage conservation value. 

TT1 Traffic and transport  A Traffic Management Plan (TMP) will be prepared and 
implemented as part of the CEMP. The TMP will be 
prepared in accordance with the Roads and Maritime Traffic 
Control at Work Sites Manual (RTA, 2010) and QA 
Specification G10 Control of Traffic (Roads and Maritime, 
2008). The TMP will include: 

 confirmation of haulage routes 

 measures to maintain access to local roads and properties 

 site specific traffic control measures (including signage) to 
manage and regulate traffic movement 

 measures to maintain pedestrian and cyclist access 

 requirements and methods to consult and inform the local 
community of impacts on the local road network 

 access to construction sites including entry and exit 
locations and measures to prevent construction vehicles 

Contractor Detailed 
design / Pre-
construction 

Core standard 
safeguard TT1 
 
Section 4.8 of QA 
G36 Environment 
Protection 
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No. Impact Environmental safeguards Responsibility Timing 
Standard / 
additional 
safeguard 

queuing on public roads. 

 a response plan for any construction traffic incident 

 consideration of other developments that may be under 
construction to minimise traffic conflict and  congestion that 
may occur due to the cumulative increase in construction 
vehicle traffic 

 monitoring, review and amendment mechanisms. 

TT2 Traffic and 
Transport 

Consultation will be undertaken with property owners between 
Maxwell Street / Bringelly Road and Smith Street to review front 
yard storage and vehicle manoeuvrability. 

Contractor Detailed 
Design 

Additional 
safeguard 

TT3 Traffic and 
Transport 

Requirements for any changes to local traffic and access 
arrangements will be confirmed during detailed design in 
consultation with the local road authority and any affected 
landowners, including any temporary alternative access 
arrangements as required. 

Contractor Detailed 
design / Pre-
construction 

Additional 
safeguard  
 
 

TT4 Traffic and 
Transport 

Consultation will be undertaken with potentially affected 
businesses and residences prior to the commencement of and 
during work in accordance with Roads and Maritime’s 
Community Involvement and Communications Resource 
Manual. Consultation will include but not limited to door knocks, 
newsletters or letterbox drops providing information on the 
proposed work, working hours and a contact name and number 
for more information or to register complaints. 

Contractor Pre-
construction 

Additional 
safeguard 
 
 

TT5 Traffic and 
Transport 

Consultation will be carried out with emergency services to 
ensure adequate emergency vehicle access is provided and 
maintained at all times for the duration of construction. 

Contractor Pre-
construction 
and 
construction 

Additional 
safeguard 
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No. Impact Environmental safeguards Responsibility Timing 
Standard / 
additional 
safeguard 

TT6 Traffic and 
Transport 

Intersections of The Northern Road with some local roads 
which are proposed to have changed access conditions would 
not be altered until proposed alternative access routes are 
constructed and opened to traffic. 

Contractor Construction Additional 
safeguard 

TT7 Traffic and 
Transport 

Pedestrian and cyclist access will be maintained throughout 
construction. Where that is not feasible or necessary, temporary 
alternative access arrangements will be provided following 
consultation with affected landowners and the local road 
authority.   

Contractor Construction Additional 
safeguard 
 
 

TT8 Traffic and 
Transport 

Access for public transport services, including school bus 
services, will be maintained. The requirements for any 
temporary changes will be confirmed following consultation with 
local bus operators and the community. 

Contractor Construction Additional 
safeguard 
 
 

NV1 Noise and vibration A Noise and Vibration Management Plan (NVMP) will be 
prepared and implemented as part of the CEMP. The NVMP 
will generally follow the approach in the Interim Construction 
Noise Guideline (ICNG) (DECC, 2009) and identify: 

 all potential significant noise and vibration generating 
activities associated with the activity 

 feasible and reasonable mitigation measures to be 
implemented, taking into account Beyond the Pavement: 
urban design policy, process and principles (Roads and 
Maritime, 2014). 

 a monitoring program to assess performance against 
relevant noise and vibration criteria  

 arrangements for consultation with affected neighbours and 
sensitive receivers, including notification and complaint 
handling procedures 

Contractor Detailed 
design / pre-
construction 

Core standard 
safeguard NV1 
 
Section 4.6 of QA 
G36 Environment 
Protection 
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No. Impact Environmental safeguards Responsibility Timing 
Standard / 
additional 
safeguard 

 contingency measures to be implemented in the event of 
non-compliance with noise and vibration criteria. 

NV2 Noise and vibration All sensitive receivers (e.g. schools, local residents) likely to be 
affected will be notified at least five days prior to 
commencement of any works associated with the activity that 
may have an adverse noise or vibration impact. The notification 
will provide details of: 

 the project  

 the construction period and construction hours 

 contact information for project management staff 

 complaint and incident reporting 

 how to obtain further information.   

Contractor Detailed 
design / pre-
construction 

Core standard 
safeguard NV2 
 
 

NV3 Noise and vibration  Further assessment of reasonable and feasible operational 
noise mitigation in the form of noise barriers and at-property 
treatments would be assessed and determined during detailed 
design. At-property treatments would be determined and 
implemented in consultation with impacted property owners. 

Roads and 
Maritime Services 

Detailed 
design / pre-
construction  

Additional 
safeguard 

NV4 Noise and vibration Further assessment of Penrith Christian School would be 
undertaken to determine the most effective noise mitigation 
option 

Roads and 
Maritime Services 

Detailed 
design 

Additional 
safeguard 

NV5 Noise and vibration Construction staff will be inducted and educated regarding 
management of noise impacts. 

Contractor  Pre-
construction  

Additional 
safeguard 

NV6 Noise and vibration Where works are required outside standard construction hours, 
construction programming would be developed in consultation 
with Roads and Maritime to minimise noise impacts – this may 
include agreement on completing construction in as short a time 

Contractor  Pre-
construction  

Additional 
safeguard 
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No. Impact Environmental safeguards Responsibility Timing 
Standard / 
additional 
safeguard 

as possible or implementing time and duration restrictions and 
respite periods. 

NV7 Noise and vibration Place as much distance as possible between the plant or 
equipment and residences and other sensitive land uses, 
particularly at site compounds. 

Contractor  Pre-
construction / 
construction  

Additional 
safeguard 

NV8 Noise and vibration Use temporary site buildings and materials stockpiles as noise 
barriers (e.g. on site compounds). 

Contractor  Pre-
construction / 
construction  

Additional 
safeguard 

NV9 Noise and vibration Schedule construction of any permanent walls so that they can 
be used as early as possible as noise barriers. 

Contractor  Pre-
construction / 
construction  

Additional 
safeguard 

NV10 Noise and vibration Where practical, schedule the use of vibration intensive 
equipment for less sensitive times of the day. 

Contractor  Pre-
construction / 
construction  

Additional 
safeguard 

NV11 Noise and vibration Avoid multiple vibration intensive activities occurring at the 
same time. 

Contractor  Pre-
construction / 
construction  

Additional 
safeguard 

NV12 Noise and vibration Selection of ancillary sites location should consider the 
proximity of the sites to sensitive receivers.  Where compounds 
are close to residences, additional care should be taken in 
layout and utilising structures and stockpiles as noise screens. 

Contractor  Pre-
construction / 
construction  

Additional 
safeguard 

NV13 Noise and vibration Where possible, works outside of standard construction hours 
will be planned so that noisier works are carried out in the 
earlier part of the evening or night time. 

Contractor  Pre-
construction / 
construction  

Additional 
safeguard 
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No. Impact Environmental safeguards Responsibility Timing 
Standard / 
additional 
safeguard 

NV14 Noise and vibration Examine different types of machines that perform the same 
function and compare the noise level data to select the least 
noisy machine. For example, rubber wheeled tractors can be 
less noisy than steel tracked tractors. 

Contractor  Pre-
construction / 
construction  

Additional 
safeguard 

NV15 Noise and vibration Select appropriately sized equipment for the task rather than 
using large equipment when not necessary. 

Contractor  Pre-
construction / 
construction  

Additional 
safeguard 

NV16 Noise and vibration Reduce throttle setting and turn off equipment when not being 
used. 

Contractor  Construction  Additional 
safeguard 

NV17 Noise and vibration Regularly inspect and maintain equipment to ensure it is in 
good working order. Also check the condition of mufflers. 

Contractor  Construction  Additional 
safeguard 

NV18 Noise and vibration Where acceptable from a work health and safety perspective, 
quieter alternatives to reversing alarms (such as spotters, 
closed circuit television monitors and ‘smart’ reversing alarms) 
would be used particularly during out of hours activities. 

Contractor  Construction  Additional 
safeguard 

NV19 Noise and vibration Noise monitoring will be undertaken to assess compliance with 
noise management levels (NMLs) and assess the effectiveness 
of noise mitigation.   

Contractor  Construction  Additional 
safeguard 

NV20 Noise and vibration All noise complaints will be investigated and appropriate 
mitigation measures implemented where practicable to 
minimise further impacts. 

Contractor  Construction  Additional 
safeguard 

B1 Biodiversity A Flora and Fauna Management Plan will be prepared in 
accordance with Roads and Maritime's Biodiversity Guidelines: 
Protecting and Managing Biodiversity on RTA Projects (RTA, 
2011) and implemented as part of the CEMP. It will include, but 

Contractor Detailed 
design / pre-
construction 
 

Core standard 
safeguard B1 
 
Section 4.8 of QA 
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No. Impact Environmental safeguards Responsibility Timing 
Standard / 
additional 
safeguard 

not be limited to: 

 Plans showing areas to be cleared and areas to be 
protected, including exclusion zones, protected habitat 
features and revegetation areas 

 Requirements set out in the Landscape Guideline (RTA, 
2008) 

 Pre-clearing survey requirements 

 Procedures for unexpected threatened species finds and 
fauna handling 

 Procedures addressing relevant matters specified in the 
Policy and Guidelines for Fish Habitat Conservation and 
Management (DPI Fisheries, 2013) 

 Protocols to manage weeds and pathogens. 

G36 Environment 
Protection 

B2 Biodiversity Measures to further avoid and minimise the construction 
footprint and native vegetation or habitat removal will be 
investigated during detailed design and implemented where 
practicable and feasible. 

Contactor Detailed 
design / pre-
construction 
 

Core standard 
safeguard B2 
 

B3 Biodiversity An experienced ecologist will be engaged to undertake the pre-
clearing processes for the proposal and inform the Flora and 
Fauna Management Plan as required, including the following 
activities: 

 In the weeks prior to commencement of clearing (or 
demolition in the case of bridges and culverts): 

 Confirm the locations of previously identified biodiversity 
features (including bridges and culverts as potential habitat 
for microbats, and hollow bearing trees) 

 Identify any fauna that have the potential to be disturbed, 

Contactor Detailed 
design / pre-
construction 
 

Additional 
safeguard 
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No. Impact Environmental safeguards Responsibility Timing 
Standard / 
additional 
safeguard 

injured or killed as a result of clearing activities. 

 In the 24 hour period prior to commencement of clearing (or 
demolishing structures in the case of bridges and culverts), 
licensed wildlife carers and/or ecologists should: 

 Capture and/or remove and relocate (to previously identified 
suitable locations) fauna that have the potential to be 
disturbed, injured or killed as a result of clearing activities 

 Inform clearing contractors of any changes to the sequence 
of clearing because of fauna present if required. 

B4 Biodiversity An ecologist will be engaged to develop and assist in the 
implementation of a nest box strategy to mitigate impacts from 
the removal of hollow bearing trees, including nest box 
monitoring requirements during construction. 

Contractor Detailed 
design / pre-
construction 
 

Additional 
safeguard 
 

B5 Biodiversity All personnel working on site will receive training to ensure 
awareness of requirements of the Flora and Fauna 
Management Plan and relevant statutory responsibilities. Site-
specific training will be given to personnel when working in the 
vicinity of areas of identified biodiversity value that are to be 
protected. 

Contractor Detailed 
design / pre-
construction 
 

Additional 
safeguard 
 

B6 Biodiversity Best practice methods for aquatic habitat management will be 
implemented during detailed design and construction including 
but not limited to:  

 design of culverts in accordance with Fish Passage 
Requirements for Waterway Crossings (Fairfull & Witheridge 
2003) 

 minimise instream and riparian disturbance  

Contractor Pre 
construction / 
detailed design 

Additional 
safeguard 
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No. Impact Environmental safeguards Responsibility Timing 
Standard / 
additional 
safeguard 

 develop and implement a water quality monitoring program 
during construction in and around waterways.  

B7 Biodiversity Consistent with the Biodiversity Guidelines – Protecting and 
Managing Biodiversity on RTA Projects, and any specific 
requirements of the approved Flora and Fauna Management 
Plan, locally indigenous plant species will be used during 
rehabilitation and revegetation. 

Contractor  Post-
construction / 
operation  

Additional 
safeguard 

B8 Biodiversity Any soil or other materials imported to the site for use in 
restoration or rehabilitation will be certified free from weeds and 
pathogens, or obtained from sources that demonstrate best 
practice management to minimise weed and pathogen risks.   

Contractor  Post-
construction / 
operation  

Additional 
safeguard 

B9 Biodiversity Consistent with any specific requirements of the approved Flora 
and Fauna Management Plan, a post-construction monitoring 
program will be implemented to assess effective 
implementation of the safeguards and mitigation measures, 
identify any unexpected or inadvertent impacts, and identify 
recommended revisions or improvements to support the 
protection of native flora and fauna. 

Contractor  Post-
construction / 
operation  

Additional 
safeguard  

HF1 Hydrology and 
flooding  

Prior to construction commencing, final flood and hydrology 
assessments will be undertaken to inform detail design 
measures to minimise risks to the environment, properties and 
the project. 

Roads and 
Maritime Services 

Pre-
construction 

Additional 
Safeguard  

HF2 Hydrology and 
flooding  

The site compound and stockpile sites will be located in areas 
away from flood flow paths and preferably where peak flood 
depths and velocities are likely to be low. 

Contractor Construction Additional 
safeguard 

HF3 Hydrology and The two proposed construction ancillary facilities south of Wentworth Contractor Construction Additional 
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No. Impact Environmental safeguards Responsibility Timing 
Standard / 
additional 
safeguard 

flooding  Road will be laid out to avoid placement of materials where there is a 
risk of flooding. 

safeguard 

HF4 Hydrology and 
flooding  

At detailed design, coupled 1D/2D hydraulic modelling, will be 
undertaken to provide a more accurate model to describe the 
interaction of flows between culverts and the impacts of the 
proposal on the flood conditions. This will help refine the design 
for flows arriving at the culverts, conveyance through the 
culverts, and temporary ponding at culvert inlets. 

Contractor Detailed 
design 

Additional 
safeguard 

HF5 Hydrology and 
flooding  

To protect all new or modified culverts (except C8040 under the 
northern approach to the M4 Motorway bridge and C8960 under 
The Northern Road near Aspen Street) against scour, a 
concrete headwall with either a concrete or rock apron will be 
provided. Details are to be developed during detailed design. 

Contractor Detailed 
design and 
construction 

Additional 
safeguard 

C1 Contaminated land A Contaminated Land Management Plan will be prepared in 
accordance with the Guideline for the Management of 
Contamination (Roads and Maritime, 2013) and implemented 
as part of the CEMP. The plan will include, but not be limited to: 

 capture and management of any surface runoff 
contaminated by exposure to the contaminated land 

 further investigations required to determine the extent, 
concentration and type of contamination, as identified in the 
detailed site investigation (Phase 2) 

 management of the remediation and subsequent validation 
of the contaminated land, including any certification required 

measures to ensure the safety of site personnel and local 
communities during construction. 

Contractor Detailed 
design / Pre-
construction 

Core standard 
safeguard C1 
 
Section 4.2 of QA 
G36 Environment 
Protection 

C2 Contaminated land If contaminated areas are encountered during construction, 
appropriate control measures will be implemented to manage 

Contractor Detailed 
design / Pre-

Core standard 
safeguard C2 
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No. Impact Environmental safeguards Responsibility Timing 
Standard / 
additional 
safeguard 

the immediate risks of contamination. All other works that may 
impact on the contaminated area will cease until the nature and 
extent of the contamination has been confirmed and any 
necessary site-specific controls or further actions identified in 
consultation with the Roads and Maritime Environment 
Manager and/or EPA. 

construction  
Section 4.2 of QA 
G36 Environment 
Protection 

C3 Accidental spill A site specific emergency spill plan will be developed, and 
include spill management measures in accordance with the 
Roads and Maritime Code of Practice for Water Management 
(RTA, 1999) and relevant EPA guidelines. The plan will address 
measures to be implemented in the event of a spill, including 
initial response and containment, notification of emergency 
services and relevant authorities (including Roads and Maritime 
and EPA officers). 

Contractor Detailed 
design / Pre-
construction 

Core standard 
safeguard C3 
 
Section 4.3 of QA 
G36 Environment 
Protection 

C4 Contaminated land Soil within proposed construction footprints adjacent to sites 
identified as moderate Areas of Environmental Interest (AEIs) 
during the Phase 1 contamination assessment will be sampled 
and tested to the maximum depth of excavation planned within 
these areas. Results of investigations will be incorporated into 
the Contaminated Land Management Plan. 

Contractor Pre-
construction 

Additional 
safeguard 

C5 Asbestos   An Asbestos Management Plan will be developed and 
implemented. The plan will include: 
- identification of potential asbestos on site 
- procedures to manage and handle any asbestos 
- mitigation measures if asbestos is encountered during 
construction 
- procedures for disposal of asbestos in accordance with NSW 
EPA guidelines, Australian Standards and relevant industry 

Contractor Detailed 
design / Pre-
construction 

Additional 
safeguard 
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codes of practice. 

C6 Contaminated land If potentially contaminated materials are suspected and/or 
encountered during construction, these will be managed by an 
unexpected finds protocol incorporated in the CEMP. 

Contractor Construction Additional 
safeguard 

SW1 Soil and water A Soil and Water Management Plan (SWMP) will be prepared 
and implemented as part of the CEMP. The SWMP will identify 
all reasonably foreseeable risks relating to soil erosion and 
water pollution and describe how these risks will be addressed 
during construction.    

Contractor 
 

Detailed 
design / pre-
construction 
 
 

Core standard 
safeguard SW1 
 
Section 2.1 of QA 
G38 Soil and 
Water 
Management 

SW2 Soil and water A site specific Erosion and Sediment Control Plan/s will be 
prepared and implemented as part of the Soil and Water 
Management Plan. 
 
The Plan will include arrangements for managing wet weather 
events, including monitoring of potential high risk events (such 
as storms) and specific controls and follow-up measures to be 
applied in the event of wet weather.   

Contractor Detailed 
design / Pre-
construction 

Core standard 
safeguard 
SW2 
 
Section 2.2 of QA 
G38 Soil and 
Water 
Management 

SW3 Soil and water Soil salinity testing will be carried out prior to construction to 
further assess these risks and implement appropriate controls. 

Contractor Pre-
construction 

Additional 
safeguard 

SW4 Soil and water A comprehensive field aquatic assessment will be carried out to 
confirm the findings of the preliminary assessment. 

Contractor Pre-
construction  

Additional 
safeguard 

SW5 Soil and water Control measures to manage erosion and sedimentation risks 
will be implemented including: 

 Erosion and sediment controls will be implemented before 

Contractor Pre-
construction 
and 

Additional 
safeguard 
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any construction starts 

 Sediment basins will be regularly serviced and maintained 
to comply with water quality and capacity requirements 

 Vegetation clearing and site stabilisation of disturbed areas 
will be undertaken progressively to limit the time that 
disturbed areas are exposed to erosive forces 

 High risk soil and erosion activities such as earthworks will 
not be undertaken immediately before or during high rainfall 
or wind events 

 Topsoil will be stockpiled separately for potential reuse in 
landscaping and rehabilitation works 

 Permanent catch drains will be installed behind cut faces to 
act as diversion drains during construction  

 Erosion and sediment control measures will be maintained 
until the proposal is completely constructed and areas are 
stabilised by revegetation. 

construction 
 

SW6 Soil and water Control measures to minimise the risk of water pollution will be 
implemented including: 

 All fuels, chemicals, and liquids will be stored at least 50 
metres away from the existing stormwater drainage system 
and stored in an impervious bunded area within the 
compound site 

 Plant and maintenance machinery will be refuelled in 
impervious bunded areas in the designated compound area 

 Vehicle washdowns and/or concrete truck washouts would 
be undertaken within a designated bunded area of an 
impervious surface or undertaken off-site. 

Contractor  Pre-
construction 
and 
construction 
 

Additional 
safeguard 

AQ1 Air quality An Air Quality Management Plan (AQMP) will be prepared and 
implemented as part of the CEMP. The AQMP will include, but 

Contractor Detailed 
design / pre-

Core standard 
safeguard AQ1 
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not be limited to: 

 Identifying potential sources of air pollution  

 Air quality management objectives consistent with any 
relevant published EPA and/or OEH guidelines 

 Mitigation and suppression measures to be implemented  

 Methods to manage work during strong winds or other 
adverse weather conditions 

 A progressive rehabilitation strategy for exposed surfaces. 

construction  
Section 4.4 of QA 
G36 Environment 
Protection 

AQ2 Air quality If the alignment in the final design of the proposal results in 
lanes less than 5 metres from surrounding receivers, further 
assessment and mitigation of operational air quality impacts will 
be required. 

Contractor Design / pre-
construction 

Additional 
safeguard 

AQ3 Air quality All personnel working on site will receive training to ensure 
awareness of requirements of the Air Quality Management 
Plan. Site-specific training will be given to personnel when 
working near sensitive receivers. 

Contractor Construction Additional 
safeguard  

AQ4 Air quality Install depositional dust gauges to quantify dust levels and 
implement additional mitigation measures as required. 
Gauges will be installed at representative locations along the 
project alignment to assess potential dust impacts. 

Contractor Construction Additional 
safeguard 

AQ5 Air quality Construction work will be assessed during strong winds or in 
weather conditions where high levels of dust or airborne 
particulates are likely and amended as required to mitigate 
against adverse dust impacts. 

Contractor Construction Additional 
safeguard 

AQ6 Air quality Vehicles transporting waste or other materials that may produce 
odours or dust are to be covered during transportation. 

Contractor Construction Additional 
safeguard 
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AQ7 Air quality Vehicles and plant used on site are to be kept in efficient 
working order. Section 124 of the Protection of the Environment 
Operations Act 1997 must be complied with in relation to proper 
and efficient operation and maintenance of plant and 
machinery. 

Contractor Construction Additional 
safeguard 

AQ8 Air quality Truck movements will be restricted to designated access areas. Contractor Construction Additional 
safeguard 

AQ9 Air quality Work vehicles and machinery will not be left running or idling 
when not in use. 

Contractor Construction Additional 
safeguard 

AQ10 Air quality Any material or exposed areas will be secured during project 
shutdown periods to prevent any dust emanating. 

Contractor Construction Additional 
safeguard 

AQ11 Air quality Post-construction traffic will be measured to verify that traffic 
volumes and characteristics are not materially different from the 
forecast numbers considered in the Air Quality Assessment 
undertaken for the REF. 

Contractor Post-
construction / 
operation 

Additional 
safeguard  

AH1 Aboriginal heritage An Aboriginal Heritage Management Plan (AHMP) will be 
prepared in accordance with the Procedure for Aboriginal 
Cultural Heritage Consultation and Investigation (Roads and 
Maritime, 2012) and Standard Management Procedure – 
Unexpected Heritage Items (Roads and Maritime, 2015) and 
implemented as part of the CEMP. It will provide specific 
guidance on measures and controls to be implemented for 
managing impacts on Aboriginal heritage. The AHMP will be 
prepared in consultation with all relevant Aboriginal groups.  

Contractor Detailed 
design / pre-
construction 

Core standard 
safeguard AH1 
 
Section 4.9 of QA 
G36 Environment 
Protection 

AH2 Aboriginal heritage  The Standard Management Procedure – Unexpected 
Heritage Items (Roads and Maritime, 2015) will be followed 

Contractor Detailed 
design / pre-

Core standard 
safeguard AH2 
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in the event that an unknown or potential Aboriginal object/s, 
including skeletal remains, is found during construction. This 
applies where Roads and Maritime does not have approval 
to disturb the object/s or where a specific safeguard for 
managing the disturbance (apart from the Procedure) is not 
in place 

 Work will only re-commence once the requirements of that 
Procedure have been satisfied. 

construction  
Section 4.9 of QA 
G36 Environment 
Protection 

AH3 Aboriginal heritage All personnel working on site will receive training to ensure 
awareness of requirements of the Aboriginal Heritage 
Management Plan and relevant statutory responsibilities. Site-
specific training will be given to personnel when working in the 
vicinity of identified Aboriginal heritage items. 

Contractor  Pre-
construction  

Additional 
safeguard  
 

AH4 Aboriginal heritage Roads and Maritime will apply for an AHIP for the proposal area 
under Part 6 of the NPW Act, for all Aboriginal sites that will be 
directly or indirectly impacted, prior to any construction 
activities. Construction activities will not commence until the 
AHIP for the proposal area and the M4MM AHIP are in place. 

Roads and 
Maritime  

Pre-
construction  

Additional 
safeguard 

H1 Non-Aboriginal 
heritage 

A Non-Aboriginal Heritage Management Plan (NAHMP) will be 
prepared and implemented as part of the CEMP. It will provide 
specific guidance on measures and controls to be implemented 
to avoid and mitigate impacts on non-Aboriginal heritage.  

Contractor Detailed 
design / pre-
construction 

Core standard 
safeguard H1 
 
Section 4.10 of 
QA G36 
Environment 
Protection 

H2 Non-Aboriginal 
heritage 

 The Standard Management Procedure – Unexpected 
Heritage Items (Roads and Maritime, 2015) will be followed 

Contractor Detailed 
design / pre-

Core standard 
safeguard H2 
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in the event that any unexpected heritage items, 
archaeological remains or potential relics of non-Aboriginal 
origin are encountered 

 Work will only re-commence once the requirements of that 
Procedure have been satisfied. 

construction  
Section 4.10 of 
QA G36 
Environment 
Protection 

H3 Non-Aboriginal 
heritage 

Non-Aboriginal heritage awareness training must be provided 
for all contractors and personnel prior to commencement of 
construction to outline the identification of potential heritage 
items and associated procedures to be implemented in the 
event of the discovery of non-Aboriginal heritage materials, 
features or deposits (that is, unexpected finds), or the discovery 
of human remains.  

Contractor Pre-
construction 

Additional 
safeguard  

UD1 Landscape 
character and visual 
impact 

An Urban Design Plan will be prepared to support the final 
detailed project design and implemented as part of the CEMP.   
 
The Urban Design Plan will present an integrated urban design 
for the project, providing practical detail on the application of 
design principles and objectives identified in the environmental 
assessment. The Plan will include design treatments for: 

 location and identification of existing vegetation and 
proposed landscaped areas, including species to be used  

 built elements including retaining walls, bridges and noise 
walls 

 pedestrian and cyclist elements including footpath location, 
paving types and pedestrian crossings 

 fixtures such as seating, lighting, fencing and signs 

 details of the staging of landscape works taking account of 
related environmental controls such as erosion and 
sedimentation controls and drainage 

Contactor Detailed 
design / 
construction 

Core standard 
safeguard UD1 
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 procedures for monitoring and maintaining landscaped or 
rehabilitated areas. 

 
The Urban Design Plan will be prepared in accordance with 
relevant guidelines, including: 

 Beyond the Pavement urban design policy, process and 
principles (Roads and Maritime, 2014)  

 Landscape Guideline (RTA, 2008) 

 Bridge Aesthetics (Roads and Maritime 2012)  

 Noise Wall Design Guidelines (RTA, 2006)  

 Shotcrete Design Guideline (RTA, 2005). 

UD2 Landscape design The Urban Design Plan is to provide details on tree planting 
with an emphasis on reinstating Cumberland Plain Woodland 
vegetation character, framing views and providing amenity in 
public open space. The tree planting/landscape design is to 
include: 

 Reinstating visual buffer planting between the M4 Motorway 
and residents on the southern side, including in Homestead 
Road and South Street 

 Reinstating visual buffer planting between the M4 Motorway 
and the Penrith Christian School 

 Reviewing tree planting between The Northern Road and 
the Penrith Christian School, to maintain the existing 
character of intermittent tree planting with filtered and open 
views into the landscape east of the corridor 

 Maximising tree planting in the verges around intersections 
to maintain or reinstate the character of a road corridor 
punctuated by landscape nodes 

 Reinstating Cumberland Plain Woodland cover in all 
compound sites and temporary work zones 

Contractor Detailed 
design 

Additional 
safeguard 
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 maximise median planting of low shrubs (about one metre in 
height) along The Northern Road to provide headlight glare 
screening and to visually separate carriageways to create 
the sense of a landscape corridor 

UD3 Bridge design Bridge design is to include throw screens, fences and safety 
barriers that are transparent and: 

 maximise opportunities for views from the bridge along the 
M4 Motorway and toward the Blue Mountains 

 review the bridge deck height and lower where possible. 
This has the potential to reduce the visual impact of the 
bridge itself and of associated batters. It would lessen the 
impacts on a number of views and LCZs, as well as reduce 
property impacts. 

Contractor Detailed 
design 

Additional 
safeguard 

UD4 Visual impact of 
noise walls 

Detailed design solutions to minimise the visual impacts of 
noise walls will be developed in consultation with Penrith City 
Council, and implemented during construction. The design will 
be prepared in accordance with the RTA Noise wall design 
guideline. 

Contractor Detailed 
design 

Additional 
safeguard 

UD5 Visual impact of 
retaining walls 

A consistent design for retaining walls, including surface 
treatment, colour and detailing will be developed in consultation 
Penrith City Council, and implemented during construction. 

Contractor Detailed 
design 

Additional 
safeguard 

UD6 Visual impact of 
work sites 

Project work sites, including construction areas and supporting 
faciltities (such as storage compounds and offices) will be 
managed to minimise visual impacts, including appropriate 
fencing or screening (eg use of shade cloth), storage of 
equipment, parking, stockpile screening and arrangements for 
the storage and removal of rubbish and waste materials.   

Contractor Construction Additional 
safeguard  
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UD7 Visual impact of 
work sites 

Compound and ancillary facilities will be decommissioned and 
the sites rehabilitated to their existing condition or as otherwise 
agreed with the landowner on completion of works. 

Contractor Construction Additional 
safeguard  

UD8 Light spill from work 
sites 

Temporary lighting would be sited and designed to avoid light 
spill into residential properties and identified sensitive receptors. 

Contractor Construction Additional 
safeguard 

UD9 Light spill – 
operation 

Lighting would be designed to minimise light spill into residential 
properties and sensitive receptors. 

Contractor Detailed 
design 

Additional 
safeguard 

SE1 Socio-economic A Community and Stakeholder Involvement Plan (CSIP) will be 
prepared and implemented as part of the CEMP to help provide 
timely and accurate information to the community during 
construction. The CSIP will include (as a minimum):  

 mechanisms to provide details and timing of proposed 
activities to affected residents, including changed traffic and 
access conditions 

 contact name and number for complaints. 
 
The CP will be prepared in accordance with the Community 
Involvement and Communications Resource Manual (RTA, 
2008). 

Contactor Pre-
construction 

Core standard 
safeguard SE1 
 

SE2 Socio-economic A complaints handling procedure and register will be included in 
the CEMP.   

Contactor Construction Additional 
safeguard 

SE3 Socio-economic On-going consultation will be carried out during construction 
with managers and users of potentially impacted businesses 
and community facilities regarding the timing, duration and 
likely impact of construction activities on the use of the facility or 
business. 

Contactor Construction Additional 
safeguard 
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SE4 Socio-economic On-going consultation will be carried out with staff of Penrith 
Christian School and other schools near the construction works 
about timing of construction activities, to manage potential 
impacts on exam periods and any temporary access changes 

Roads and 
Maritime 

During 
construction 

Additional 
safeguard  

PL1 Socio-economic All property acquisition will be carried out in accordance with 
the Land Acquisition Information Guide (Roads and Maritime, 
2012) and the Land Acquisition (Just Terms Compensation) Act 
1991. 

Roads and 
Maritime 

Pre 
construction / 
detailed design 

Core standard 
safeguard PL1 

W1 Waste and resource 
use 
 

A Waste and resource Management Plan (WMP) will be 
prepared and implemented as part of the CEMP. The WMP will 
include but not be limited to: 

 measures to avoid and minimise waste associated with the 
project 

 classification of wastes and management options (re-use, 
recycle, stockpile, disposal) 

 statutory approvals required for managing both on and off-
site waste, or application of any relevant resource recovery 
exemptions 

 procedures for storage, transport and disposal 

 monitoring, record keeping and reporting. 

 A resource management strategy detailing beneficial reuse 
options for surplus and/or unsuitable material. 

 
The WMP will be prepared taking into account the 
Environmental Procedure - Management of Wastes on Roads 
and Maritime Services Land (Roads and Maritime, 2014) and 
relevant Roads and Maritime Waste Fact Sheets, as well as the 
adopting the Resources Management Hierarchy principles of 
the WARR Act. 

Contractor   Pre-
construction  

Core standard 
safeguard W1 
 
Section 4.2 of QA 
G36 Environment 
Protection 
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W2 Waste and resource 
use 
 

Prior to land being used for ancillary construction purposes 
(compounds, storage, parking, etc) a pre-construction land 
assessment will be undertaken to identify the presence of any 
pre-existing wastes.   
 
The assessment will be prepared in accordance with the RMS 
Environmental Procedure - Management of Wastes on Roads 
and Maritime Services Land. Where the land is privately owned, 
a copy of the assessment will be provided to the landowner.   

Contractor   Pre-
construction  

Additional 
safeguard  
 

W3 Waste and resource 
use 

A Spoil Management Strategy would be developed prior to the 
commencement of construction and implemented during 
construction. The strategy would identify spoil disposal site(s) 
and describe the management of spoil on-site and during off-
site transport. 

Contractor   Pre-
construction  
 
Construction  

Additional 
safeguard  

W4 Waste and resource 
use 

Waste materials (such as soils and aggregates) obtained from 
the project and to be exported for use on another construction 
site or project will be sampled and managed in accordance with 
relevant resource recovery orders and exemptions as issued by 
the NSW EPA. 

Contractor   Construction  Additional 
safeguard  
 

W5 Waste and resource 
use 

Any trees to be removed will be reused as millable timber 
wherever practicable. Other vegetated material from native 
species will be mulched and re-use on-site for landscaping or 
rehabilitation purposes if consistent with the approved Flora and 
Fauna Management Plan for the project. Weed species, or 
vegetation not considered appropriate for re-use on-site, will be 
removed and disposed of to an appropriately licenced facility. 

Contractor   Construction  Additional 
safeguard  
 

W6 Waste and resource Effluent produced from on-site amenities, including toilets, Contractor   Construction  Additional 
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use bathrooms and kitchens will either be discharged to the local 
sewerage system, or where septic or portable facilities are 
provided they will be of sufficient capacity, located away from 
environmentally sensitive areas, and material will be regulary 
collected and disposed of to an appropriately licenced facility. 
Pit toilets are not permitted. 

safeguard  
 

W7 Waste and resource 
use 

All wastes, including contaminated wastes and liquid waste, will 
be identified and classified in accordance with Waste 
Classification Guidelines (NSW EPA, 2014) 

Contractor   Construction  Additional 
safeguard  

W8 Waste and resource 
use 

Disposal of waste will be undertaken in accordance with the 
POEO Act. 

Contractor   Construction  Additional 
safeguard  

W9 Waste and resource 
use 

Asbestos waste will be removed from the site and disposed of 
to an appropriately licenced facility and in accordance with the 
Asbestos Management Plan for the project and will be carried 
out in accordance with: 

 Work Health and Safety Act 2011 

 Code of Practice for the Safe Removal of Asbestos 2nd 
edition (NOHSC, 2005) 

 Code of Practice for the Management and Control of 
Asbestos in Workplaces (NOHSC, 2005)  

 Protection of the Environment Operations (Waste) 
Regulation 2005 – section 42 special requirements relating 
to asbestos waste. 

Contractor   Construction  Additional 
safeguard  
 

W10 Waste and resource 
use 

Demolition work would be carried out in accordance with 
AS2601:1991 Demolition of Structures. 

Contractor   Construction  Additional 
safeguard  

W11 Waste and resource Any dewatering activities will be undertaken in accordance with Contractor   Construction  Additional 
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use the RTA Technical Guideline: Environmental management of 
construction site dewatering in a manner that prevents pollution 
of waters, including appropriate reuse or disposal in accordance 
with the management options outlined in the approved WMP. 

safeguard  

W12 Waste and resource 
use 

A post-construction land assessment will be undertaken of land 
that was used for ancillary construction purposes (compounds, 
storage, parking, etc) to determine the suitability for hand-back 
to the landowner. 
 
The assessment will be prepared in accordance with the RMS 
Environmental Procedure - Management of Wastes on Roads 
and Maritime Services Land. Where the land is privately owned, 
a copy of the assessment will be provided to the landowner.   

Contractor   Post-
construction  

Additional 
safeguard  

CC1 Sustainability, 
climate change and 
greenhouse gas 

Detailed design will take into consideration the potential effect 
of climate change on the proposal, including drainage 
requirements. 

Contractor   Design / Pre-
construction 

Additional 
safeguard 

CC2 Sustainability, 
climate change and 
greenhouse gas 

A Greenhouse Gas (GHG) Assessment will be carried out for 
the proposal to determine the likely source of GHG emissions 
and associated reduction strategies to be investigated. 

Contractor   Pre-
construction 

Additional 
safeguard 

CC3 Sustainability, 
climate change and 
greenhouse gas 

The use of alternative fuels and power sources for construction 
plant and equipment will be investigated and implemented, 
where appropriate. 

Contractor   Pre-
construction / 
Construction 

Additional 
safeguard 

CC4 Sustainability, 
climate change and 
greenhouse gas 

Energy efficiency and related carbon emissions will be 
considered in the selection of vehicle and plant equipment. 

Contractor   Pre-
construction / 
Construction 

Additional 
safeguard 

CC5 Sustainability, Materials will be delivered as full loads and local suppliers Contractor   Construction  Additional 
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climate change and 
greenhouse gas 

would be used, where possible. safeguard 

CC6 Sustainability, 
climate change and 
greenhouse gas 

Construction equipment, plant and vehicles will be appropriately 
sized for the task. 

Contractor   Construction  Additional 
safeguard 

CC7 Sustainability, 
climate change and 
greenhouse gas 

Equipment will be serviced frequently to ensure they are 
operating efficiently. 

Contractor   Construction  Additional 
safeguard 

CC8 Sustainability, 
climate change and 
greenhouse gas 

The following measures will be considered during detailed 
design and construction, and implemented as appropriate: 

 Use of LED and low energy equipment for traffic lights and 
signage 

 Use of modern diesel engine equipment, to ensure highest 
fuel efficiency ratings 

 Review of cut and fill balances for earthworks to ensure 
material is transported the least possible distances 

 Review of local options for import and export of materials as 
needed to reduce excess fuel used during transport 

 Specification of the use of biofuels, or biofuel blends in 
construction plant and equipment 

 Specification and certification of steel from recycled sources 
where suitable for offsetting virgin steel 

 Specification of materials with low embodied energy / 
embodied greenhouse gas content, such as: 
- Replacement of Portland cement in concrete mixes with 

low carbon alternatives such as fly-ash 
- Use of warm mix asphalt versus hot mix 

 Avoid excess clearance of vegetation where feasible by 

Contractor   Construction  Additional 
safeguard 
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reducing buffer zones and replanting once construction is 
finished. 

CU1 Cumulative impacts 
from construction of 
multiple projects 

The CEMP will be updated as required to address cumulative 
impacts as other projects/activities begin. This will include a 
process to review and update mitigation measures as new work 
begins or if complaints are received. 

Contractor Pre-
construction 
 
Construction  

Additional 
safeguard 

CU2 Cumulative traffic 
and access impacts 

The Traffic Management Plan will be prepared in consultation 
with the Transport Management Centre and Penrith City 
Council. 

Contractor  Pre-
construction 

Additional 
safeguard 
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7.3 Licensing and approvals 

Before the proposal can proceed, additional licences and/or approvals would be required to be 
obtained from the relevant authorities, as listed in Table 7-2 below. 
 
Table 7-2: Summary of licensing and approvals required  

Instrument Requirement Timing 

Protection of the 
Environment 
Operations Act 1997 
(s43) 

Environment protection licence (EPL) for 
scheduled activities (road construction) from the 
EPA. 

Prior to start of the 
activity. 

Fisheries 
Management Act 
1994 (s219) 

Permit to obstruct the free passage of fish 
(temporary or permanent) from the Minister for 
Primary Industries, if required during in stream 
works at water crossings (refer to REF Section 
6.3 Biodiversity) (subject to detailed design). 

Prior to start of the 
activity. 

Fisheries 
Management Act 
1994 (s199) 

Notification to the Minister for Primary Industries 
prior to any dredging or reclamation works if 
required, eg the temporary removal of woody 
debris and snags during excavation and/or the 
establishment of a dry area during construction of 
waterway crossings (refer to REF Section 6.3 
Biodiversity) (subject to detailed design). 

A minimum of 28 days 
prior to the start of 
work. 

National Parks and 
Wildlife Act 1974 
(s90) 

Aboriginal heritage impact permit (AHIP) from the 
Chief Executive of OEH, for the M4MM AHIP 
application area and the AHIP application area for 
the proposal (refer to REF Section 6.9 Aboriginal 
Heritage) 

Prior to start of the 
activity. 
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8 Conclusion 

This chapter provides the justification for the proposal. It considers the proposal’s biophysical, 
social and economic impacts, the suitability of the site and whether or not the proposal is in the 
public interest. This chapter also considers the proposal in the context of the objectives of the 
Environmental Planning and Assessment Act 1979, including the principles of ecologically 
sustainable development as defined in Schedule 2 of the Environmental Planning and Assessment 
Regulation 2000. 

8.1 Justification 

8.1.1 The need for the proposal 

The Northern Road is the primary north–south arterial road connecting Sydney’s rapidly-growing 
north-west and south-west regions. It is the only north–south transport artery with a direct 
connection to the site of the planned western Sydney airport at Badgerys Creek. In addition, The 
Northern Road will play a major role in providing access to the Western Sydney Employment Area 
(WSEA), the Western Sydney Priority Growth Area (WSPGA) and the South West Priority Land 
Release Area, as these strategic areas develop and grow.  
 
Strategically, The Northern Road is critical to support a significant NSW Government program of 
investment in industry, infrastructure, employment and land development in western Sydney.  
 
In its current state, The Northern Road has insufficient capacity to accommodate the forecast 
volumes of traffic that will use the road in future as these residential and employment areas 
develop and grow. Without the proposal, the level of service on The Northern Road and its 
adjoining roads in and around the proposal area would decline and congestion would continue to 
worsen.  
 
Roads and Maritime has identified The Northern Road, along with a number of other strategic road 
links in western Sydney, as needing to be upgraded to help facilitate the planned growth of the 
region. Roads and Maritime’s 10 year plan for these road upgrades is contained in The Western 
Sydney Infrastructure Plan (WSIP). The WSIP will deliver major road upgrades to support an 
integrated transport solution for the region and capitalise on the economic benefits resulting from 
the development of the planned western Sydney airport at Badgerys Creek. The proposal is one of 
the key projects in the WSIP. 

8.1.2 Benefits of the proposal 

The Northern Road Upgrade between Glenmore Parkway, Glenmore Park and Jamison Road, 
South Penrith would deliver a number of major traffic, transport and safety improvements. In 
particular, it would: 
 

 Improve traffic flow along this important corridor. The upgrades to intersections along The 
Northern Road corridor would contribute to these improvements, while the proposed new 
bridge and interchange at the M4 Motorway would remove a major bottleneck in the road 
network 

 Provide traffic capacity for future growth and development, and provide the critical link between 
Penrith, the M4 Motorway and the key growth areas around the planned western Sydney 
airport at Badgerys Creek (in conjunction with other packages under the WSIP program of 
works) 

 Improve public transport facilities by providing dedicated bus lanes and new bus shelters 

 Improve pedestrian and cyclist connectivity by providing footpaths and shared paths 

 Improve road safety for all road users by providing: 

 Continuous dual carriageway conditions with a solid median to separate opposing traffic 
flows 
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 Traffic lights to control all permitted right-turns across multiple lanes of traffic 

 Pedestrian and cyclist facilities on a shared path segregated from road traffic 

 Upgraded intersection capacity and performance 

 Greater traffic capacity and, therefore, reduced congestion 

 Improve access and road conditions for heavy vehicles including turning movements through 
intersections. 

 
While the proposal would result in some environmental impacts, they have been avoided or 
minimised wherever possible through the design and site-specific safeguards summarised in 
Chapter 7. The beneficial effects, listed in Section 6.17, are considered to outweigh the adverse 
impacts and risks associated with the proposal (refer Section 6.18). 
 
Given these improvements, the proposal is considered to be justified. 

8.1.3 Alternatives considered 

The proposal has been developed through a comprehensive process of evaluation and 
assessment of all feasible strategic alternatives and design options. Each of the alternative 
solutions and design options was evaluated against identified proposal objectives, as well as the 
State Government’s strategic objectives as expressed through the WSIP.  
 
The preferred configuration and alignment for the proposed upgrade was chosen because, of all 
the options considered, it would achieve the required road design and function and have the least 
impact on the environment, on private property and on residents and businesses. 

8.1.4 Social factors 

As documented in Section 6.12, the proposal would have some minor short-term negative social 
impacts as a result of the disturbance and change that would occur during construction. The 
combined effect of construction noise, dust, local access changes, and general disturbance caused 
by construction activity, construction traffic and machinery movements would result in a general 
loss of amenity for residents, motorists, workers and others who live near the proposal area and 
those who visit the proposal area on a regular basis. 
 
However, the long-term effect would be an overall social benefit, through improvements to the 
transport network in and around the proposal area. The proposal would not only provide improved 
conditions for motorists, it would also provide better public transport facilities in the form of 
dedicated bus lanes. As bus travel becomes more efficient through the introduction of bus lanes, 
public transport use will become more attractive to patrons. As patronage increases, services 
would become more frequent and the bus network would grow in line with the planned growth in 
the western Sydney region. 

8.1.5 Biophysical factors 

The proposal involves widening an existing main road corridor. The proposal would therefore 
minimise the amount of land required for its development and the consequential impact on 
adjoining land uses, watercourses and ecosystems. The proposal would generally follow the 
existing topography and would thereby minimise the need for earthworks. 
 
Some clearing of native vegetation would be required to construct the proposal. However, as 
discussed in Section 6.3, the overall area of vegetation clearing would be relatively minor, and 
would be offset by Roads and Maritime through a separate strategic program of biodiversity offsets 
that would address vegetation clearing across a number of Roads and Maritime proposals in 
western Sydney. 
 
The proposal would cross one watercourse that has been identified as having potential value as an 
aquatic ecosystem. A tributary of Surveyors Creek crosses beneath Glenmore Parkway adjacent to 
Penrith Golf and Recreation Club. At this location, an existing concrete box culvert would be 
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extended. As discussed in sections 6.4 and 6.7, the proposal has been designed to accommodate 
stormwater volumes during a 100 year storm event, and the proposed design would incorporate 
measures to protect in-stream water quality and prevent scour and erosion so as to protect aquatic 
ecosystems. 

8.1.6 Economic factors 

The proposal, including the upgrade of the interchange with the M4 Motorway, would be 
constructed largely within the existing road corridor, with minimal land acquisition required. The 
upgrade of an existing road corridor would minimise long-term disruption and economic impacts on 
residents, businesses and motorists.  
 
The proposal would also create new public transport facilities in the form of dedicated bus lanes, 
adding to its overall value. 
 
The proposal would deliver long-term economic benefits on its own and as part of the broader 
WSIP program of infrastructure investment. It would improve traffic conditions and reduce travel 
times while improving accessibility to and from Penrith, the M4 Motorway and the growth areas 
around the site of the planned western Sydney airport at Badgerys Creek.  

8.1.7 Public interest 

The public interest is best served through the equitable distribution of resources, and investment in 
public infrastructure that fulfils the needs of the majority. The proposal represents a cost-efficient 
investment in public infrastructure that would maximise the long-term social and economic benefits, 
while minimising the long-term negative impacts on communities and the environment. By 
improving local and regional transport facilities, the proposal would better enable the movement of 
people, goods and services. The proposed bus lanes would provide a social benefit through 
improvements to public transport infrastructure.  
 
Although the proposal, during the construction phase, would result in some short-term impacts on 
amenity, accessibility and transport efficiency, these impacts would be outweighed by the long-
term benefits once the proposal is operational.  
 
As a result, the proposal is considered to be in the public interest. 

8.2 Objects of the EP&A Act 

The objects of the EP&A Act, and how these are addressed in the proposal, are presented in 
Table 8.1. 
 
Table 8.1 How the proposal addresses the objects of the EP&A Act 

Object Comment 

5(a)(i) To encourage the proper 
management, development and 
conservation of natural and artificial 
resources, including agricultural 
land, natural areas, forests, 
minerals, water, cities, towns and 
villages for the purpose of 
promoting the social and economic 
welfare of the community and a 
better environment. 

The proposal would minimise impacts on the environment through the 
use of an existing transport corridor, and proposed widening of the 
corridor on one side only. This approach was assessed as having an 
overall lower impact than widening on the opposite side, or on both 
sides.  
The proposal would promote social and economic welfare by 
improving connectivity to planned major growth areas, and helping to 
facilitate this growth. It would also provide amenity and safety benefits 
for local communities and road users including pedestrians and 
cyclists, through road and intersection upgrades, and new shared 
paths. 
A number of mitigation measures would be implemented to minimise 
any environmental impacts associated with the proposal. 
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Object Comment 

5(a)(ii) To encourage the promotion 
and co-ordination of the orderly 
economic use and development of 
land. 

The proposal is needed to improve access to and within the Western 
Sydney Priority Growth Area and South West Priority Land Release 
Area, the Western Sydney Employment Area and the planned western 
Sydney airport at Badgerys Creek. As such, it would help to promote 
development and growth of these growth areas, and provide an 
important transport link to the planned airport. It would also make use 
of an existing transport corridor, and therefore avoid the need for a 
realignment that would impact directly on the economic development 
of surrounding land. 

5(a)(iii) To encourage the 
protection, provision and co-
ordination of communication and 
utility services. 

Some utilities would need to be relocated or protected during 
construction. However, the proposal would incorporate reinstatement 
of any utilities that are disturbed, and upgrading of communication and 
utility services through the installation of new services wherever their 
disturbance or relocation is required. 

5(a)(iv) To encourage the provision 
of land for public purposes. 

The proposal involves work to upgrade a public road to provide a 
public benefit. It would involve some acquisition of land that is 
currently used for public recreation (public parks fronting The Northern 
Road where road widening or intersection widening are proposed; 
refer Section 6.12 and Section 6.13). Other existing public spaces 
would be maintained and, in some cases, rehabilitated after the 
construction is complete. However, no new or surplus land would 
become available as a result of the proposal, for the provision of any 
new public purpose. 

5(a)(v) To encourage the provision 
and co-ordination of community 
services and facilities. 

The proposal involves work for the purpose of a road and would not 
impact on any community services or facilities. 

5(a)(vi) To encourage the 
protection of the environment, 
including the protection and 
conservation of native animals and 
plants, including threatened 
species, populations and ecological 
communities, and their habitats. 

The proposal has been designed to protect the environment where 
possible. This has been achieved by: 

 Locating all proposal components in the already disturbed 
corridors of The Northern Road or the M4 Motorway 

 Modifying the design where possible to avoid any sensitive areas 
or known habitats 

 Implementing measures as far as practical to mitigate and 
minimise impacts on biodiversity, where those impacts have been 
identified. 

5(a)(vii) To encourage ecologically 
sustainable development. 

Ecologically sustainable development is considered in Section 8.3. 

5(a)(viii) To encourage the 
provision and maintenance of 
affordable housing. 

This object is not relevant to the project. 

5(b) To promote the sharing of the 
responsibility for environmental 
planning between different levels of 
government in the State. 

This object is not relevant to the project. 

5(c) To provide increased 
opportunity for public involvement 
and participation in environmental 
planning and assessment. 

Consultation with the community and relevant government agencies 
was undertaken during the development of the proposal. There will be 
further opportunities for the public to comment on the proposal during 
the exhibition of the REF. Details of this consultation can be found in 
Chapter 5. 
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An objective of the EP&A Act is to encourage ecologically sustainable development. The principles 
of ecologically sustainable development, as defined under section 6.2 of the Protection of the 
Environment Administration Act 1991 have been considered throughout development of the 
proposal and are considered below. 

8.2.1 The precautionary principle 

This principle states: “if there are threats of serious or irreversible damage, lack of scientific 
certainty should not be used as a reason for postponing measures to prevent environmental 
degradation”. 
 
Evaluation and assessment of alternatives and options have aimed to reduce the risk of serious 
and irreversible impacts on the environment. Stakeholder consultation considered issues raised by 
stakeholders and a range of specialist studies were undertaken for key issues to provide accurate 
and impartial information to assist in the evaluation of options. 
 
The concept design has sought to minimise impacts on the amenity of the study area while 
maintaining engineering feasibility and safety for all road users. A number of safeguards are 
proposed to minimise potential impacts. These safeguards would be implemented during 
construction and operation of the proposal. No safeguards have been postponed out of any lack of 
scientific certainty. 
 
A construction environmental management plan would be prepared before construction starts. This 
requirement would ensure the proposal achieves a high level of environmental performance. No 
mitigation measures or management mechanisms would be postponed because of a lack of 
information. 

8.2.2 Intergenerational equity 

The principle states: “the present generation should ensure that the health, diversity and 
productivity of the environment is maintained or enhanced for the benefit of future generations”. 
 
The proposal would not result in any impacts that are likely to adversely impact on the health, 
diversity or productivity of the environment for future generations. 
 
The proposal – together with the proposed upgrade of The Northern Road between Mersey Road 
and Glenmore Parkway, and other planned road upgrades under the WSIP – would cater for future 
population and traffic growth in the region. The proposal would benefit future generations by 
addressing the future increases in traffic volumes and traffic congestion associated with movement 
of traffic, including road freight, between Penrith and the M4 Motorway, and the Western Sydney 
Employment Area, the Western Sydney Priority Growth Area, the South West Priority Land 
Release Area, and the planned western Sydney airport at Badgerys Creek. While the proposal 
would have some adverse impacts, they are not considered to be of a nature or extent that would 
result in disadvantage to any specific section of the community or to future generations. 
 
Should the proposal not proceed, the principle of intergenerational equity may be compromised, as 
future generations would inherit a lower level of service associated with the performance of The 
Northern Road and its interchange with the M4 Motorway. 

8.2.3 Conservation of biological diversity and ecological integrity 

This principle states: “the diversity of genes, species, populations and communities, as well as the 
ecosystems and habitats to which they belong, must be maintained and improved to ensure their 
survival”. 
 
The environment in which the proposal would be undertaken is a modified semi-rural and urban 
environment. A thorough assessment of the existing local environment was undertaken to identify 
and manage any potential impacts of the proposal on local biodiversity. The proposal would result 
in the removal of about 2.4 hectares of remnant native vegetation and up to 3.9 hectares of planted 
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vegetation (in the M4 Motorway corridor) within the proposed construction footprint. The concept 
design has been developed to minimise, wherever possible, direct impacts on biodiversity. 
Opportunities to further minimise these impacts would be explored during detailed design.  
 
With implementation of the recommended management measures and safeguards, which include 
offsetting the loss of native vegetation, the proposal would not have a significant impact on 
biological diversity and ecological integrity. A biodiversity assessment and appropriate site-specific 
safeguards are provided in Section 6.3. 

8.2.4 Improved valuation, pricing and incentive mechanisms 

This principle is defined as: 
improved valuation, pricing and incentive mechanisms, namely, that environmental factors 
should be included in the valuation of assets and services, such as: 
 
(i) polluter pays, that is, those who generate pollution and waste should bear the cost of 

containment, avoidance or abatement, 
(ii) the users of goods and services should pay prices based on the full life cycle of costs 

of providing goods and services, including the use of natural resources and assets and 
the ultimate disposal of any waste, 

(iii) environmental goals, having been established, should be pursued in the most cost 
effective way, by establishing incentive structures, including market mechanisms, that 
enable those best placed to maximise benefits or minimise costs to develop their own 
solutions and responses to environmental problems. 

 
This REF has examined the environmental consequences of the proposal and identified mitigation 
measures to manage the potential for adverse impacts. The requirement to implement these 
mitigation measures would result in an economic cost to Roads and Maritime, and would increase 
the capital and operating costs of the proposal. The costs of the generation and management of 
waste and pollution would be captured in any waste disposal charges, and the cost of obtaining an 
Environment Protection Licence for construction activities. This signifies that environmental 
resources have been given appropriate valuation. 
 
The concept design has been developed with an objective of minimising potential impacts on the 
surrounding environment. This indicates that the proposal is being developed with an 
environmental objective in mind. 

8.3 Conclusion 

The proposed The Northern Road Upgrade between Glenmore Parkway, Glenmore Park and 
Jamison Road, South Penrith is subject to assessment under Part 5 of the EP&A Act. The REF 
has examined and taken into account to the fullest extent possible all matters affecting or likely to 
affect the environment by reason of the proposed activity.  
 
This has included consideration (where relevant) of conservation agreements and plans of 
management under the NPW Act, joint management and biobanking agreements under the TSC 
Act, wilderness areas, critical habitat, impacts on threatened species, populations and ecological 
communities and their habitats and other protected fauna and native plants. It has also considered 
potential impacts to matters of national environmental significance listed under the Federal EPBC 
Act. 
 
A number of the proposal’s potential environmental impacts have been avoided or reduced during 
the concept design development and options assessment. The proposal as described in the REF 
best meets the project objectives but would still result in some adverse effects. It would result in 
the removal of about 2.4 hectares of remnant native vegetation and up to 3.9 hectares of planted 
native vegetation. It would also result in some changes to private property access, as well as minor 
detours on local roads to access some properties, owing to the loss of right-turns across the centre 
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line of The Northern Road, and at some intersections. Safeguards and management measures as 
detailed in this REF would ameliorate or minimise these expected impacts.  
 
The proposal would also result in a number of positive impacts for the community. These would 
include improved traffic flow and reduced congestion, improved road safety, and (as part of the 
broader WSIP program of works) improved connectivity between Penrith, the M4 Western 
Motorway and the key economic development areas in western and south-western Sydney, such 
as the planned western Sydney airport. The proposal would also improve public transport facilities 
and connectivity, through the provision of dedicated bus transit lanes along the full length of The 
Northern Road between Glenmore Parkway and Jamison Road. In future, these bus lanes may 
extend further south to the planned western Sydney airport and beyond.  
 
On balance, the proposal is considered to be justified and the following conclusions are made.  

Significance of impact under NSW legislation 

The proposal would be unlikely to cause a significant impact on the environment. Therefore it is not 
necessary for an environmental impact statement to be prepared and approval to be sought from 
the Minister for Planning under Part 5.1 of the EP&A Act. A Species Impact Statement is not 
required. The proposal is subject to assessment under Part 5 of the EP&A Act. Consent from 
Council is not required. 

Significance of impact under Australian legislation 

proposal is not likely to have a significant impact on matters of national environmental significance 
or the environment of Commonwealth land within the meaning of the Environment Protection and 
Biodiversity Conservation Act 1999. A referral to the Australian Department of the Environment is 
not required.  
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9 Certification 

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

 
 
Tim Colman 
Senior Associate Environmental Planner 
Jacobs 
Date: 05/10/2016 
 
 
I have examined this review of environmental factors and accept it on behalf of Roads and 
Maritime Services. 
 
 
 

 
 
Vernon Stanton 
Project Development Manager 
Western Sydney Program Office, NSW Roads and Maritime 
Date: 05/10/2016 
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Terms and acronyms used in this REF 

Term / Acronym Description 

AADT Annual Average Daily Traffic 

ABS Australian Bureau of Statistics 

AEI Areas of Environmental Interest  

AHD Australian Height Datum 

AHIMS Aboriginal Heritage Information Management System 

AHIP Aboriginal Heritage Impact Permit 

AHMP Aboriginal Heritage Management Plan 

AQI Air quality index 

ARI Average recurrence interval 

ASRIS Australian Soil Resource Information System 

ASS Acid sulphate soils 

AWS Automatic Weather Station 

BMP Biodiversity Management Plan 

BSA Bureau of Statistics and Analytics 

CBD Central Business District  

CEMP Construction Environmental Management Plan 

CHAR Cultural Heritage Assessment Report 

CLM Act Contaminated Land Management Act 1997 

CNVMP Construction Noise and Vibration Management Plan  

CPTED Crime Prevention Through Environmental Design  

CSIRO Commonwealth Scientific and Industrial Research Organisation 

CTMP Construction Traffic Management Plan 

DCP Development Control Plan 

DP&E Department of Planning and Environment 

DPI Department of Primary Industries  

EIA Environmental impact assessment 

EIS Environmental Impact Statement 
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Term / Acronym Description 

ENMM Environmental Noise Management Manual 

EPA Environmental Protection Authority  

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

EP&A Regulation Environmental Planning and Assessment Regulation 2000 

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

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

FM Act Fisheries Management Act 1994 (NSW) 

GDE Groundwater Dependent Ecosystems 

HRC Healthy Rivers Commission 

Heritage Act Heritage Act 1977 (NSW) 

ICNG Interim Construction Noise Guidelines  

ISEPP State Environmental Planning Policy (Infrastructure) 2007 

LALC Local Aboriginal Land Council 

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

LGA Local Government Area 

LTTMP Long Term Transport Master Plan 

LoS 
 

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

NCG Noise Criteria Guidelines 

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

NMG Noise Mitigation Guidelines 

NML Noise Management Levels 

Noxious Weeds Act Noxious Weeds Act 1993 (NSW) 

NPW Act National Parks and Wildlife Act 1974 (NSW) 
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Term / Acronym Description 

NSW New South Wales 

OEH Office of Environment and Heritage 

PACHCI Procedure for Aboriginal Cultural Heritage Consultation and Investigation 

PEMP Project Environmental Management Plan 

POEO Act Protection of the Environment Operations Act 1997 

PPV Peak particle velocity  

PULP Preliminary Urban and Landscape Design Paper 

RBL Rating Background Level 

REF Review of Environmental Factors 

RMS Roads and Maritime Services 

RNP Roads Noise Policy 

SEARs Secretary’s Environmental Assessment Requirements 

SEIFA Socio-economic Indexes for Areas 

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

SREP Sydney Regional Environment Plan No. 20 – Hawkesbury Nepean River 
(No.2 – 1997) 

SSI State Significant Infrastructure 

STAM Strategic Traffic Assignment Model 

SWMP Soil and Water Management Plan 

TEC Threatened ecological communities 

TNR The Northern Road 

TSC Act Threatened Species Conservation Act 1995 (NSW) 

VDV Vibration dose values 

VEM Visual Envelope Map 

WARR Act Waste Avoidance and Resource Recovery Act 2001 

WSEA Western Sydney Employment Area 

WSIP Western Sydney Infrastructure Plan 

WSP Water Sharing Plans 

WSPGA Western Sydney Priority Growth Area 
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