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Glossary of terms and abbreviations 
Term Description 

100-year ARI flood event Refers to the flood event that occurs, on average, once every 100 years. Also 
known as the 100-year Average Recurrence Interval of a flood. These events 
are of a random nature. It is possible to have 100-year floods in successive 
years. Similarly a 100-year flood event may not occur for 200 years and may 
not be the largest flood in the last 100 years. This also applies to 5-year and 
20-year ARI flood events. 

AADT/ Annual Average Daily 
Traffic 

The total traffic in both directions at a specified location calculated from 
mechanically obtained axle counts. 

Acid sulphate rock Rock that contains sufficient sulphide minerals to pose an environmental 
and/or corrosion risk when excavated or where in contact with structures. 

AEP Annual Exceedance 
Probability 

The probability of a rainfall or flood event exceeding a nominated level in a 
year. A 1% AEP is the probability of an event exceeding a nominated level in 
100 years. 

Afflux An increase in water level resulting from additional obstacles in the flow path. 
AHD Australian Height Datum The standard reference level used to express the relative height of various 

features. A height given in metres AHD is essentially the height above sea 
level. 

AHIMS Aboriginal Heritage Information Management System. 
Amenity The degree of pleasantness of an area or place. 
Alignment The general route (e.g. of a roadway) in plan and elevation. 
Arboreal  To live in, or be connected with, trees. 
Archaeological site A site with any material evidence of past Aboriginal activity that remains within 

a context or place that can be reliably related to that activity. 
ARL/ Assess risk level A rating of risk to life and property due to slope instability (e.g. rock falls and 

landslides). The rating is between 1 (highest risk) and 5 (lowest risk) and is 
given to individual cuttings and fill embankments based on the size and 
rapidity of failure, the failure’s likely degree of impact on life and property and 
the probability of that impact occurring. The desirable target for new roads is 
ARL 4.  

Asphalt or asphaltic concrete 
or AC 

A dense, continuously graded mixture of coarse and fine aggregates, mineral 
filler and bitumen usually produced hot in a mixing plant.  

ASS/ Acid sulphate soils Naturally acid clays, mud and other sediments usually found in swamps and 
estuaries. They may become extremely acidic when drained and exposed to 
oxygen, and may produce acidic leachate and run-off that can pollute 
receiving waters and liberate toxins. ASS are classified as materials which are 
above the groundwater, are undergoing oxidation and have a pH of less than 
4.0. 

Background noise level The ambient sound pressure noise level in the absence of the sound under 
investigation exceeded for 90 per cent of the measurement period. Normally 
equated to the average minimum A-weighted sound pressure level. 
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Term Description 
Batter  The side slope of walls, embankments and cuttings or the degree of such 

slope, usually expressed as a ratio of horizontal distance to one vertical 
height. 

Borehole  A hole produced in the ground by drilling for the investigation and assessment 
of soil and rock profiles. 

Cantilever bridge Bridge built using cantilevers ie structures that project horizontally into space, 
supported on only one end. In a balanced cantilever bridge the cantilever span 
is counterbalanced with another cantilever arm projecting in the opposite 
direction. 

Carriageway  The portion of a roadway devoted to vehicular traffic generally delineated by 
kerbs, a verge or a median. 

Catchment  The area drained by a stream or body of water, or the area of land from which 
water is collected. 

Concept design  Initial functional layout of a concept, such as a road or road system, to provide 
a level of understanding to later establish detailed design parameters. 

Culvert  An enclosed channel for conveying a stream below a road. 
Cutting A formation resulting from the construction of the road below the existing 

ground level after material is cut out or excavated. 
dBA Decibels using the A-weighted scale. Decibels are used to measure sound 

levels. dBA measures loudness according to the human perception of sound.  
DECCW NSW Department of Environment, Climate Change and Water. 
Decibel Decibels are used to measure sound levels. 
Design speed A nominal speed used in designing a road’s geometric features (such as 

curves). 
Earthworks  The process of extracting, moving and depositing earth during construction. 
Earthwork balance The relative volumes of materials excavated from cuttings and materials 

placed in fill embankments. A road design generally targets equal volumes of 
cut and fill materials, hence giving balanced earthworks. 

EEC Endangered ecological community. An ecological community identified by 
relevant legislation as having endangered status. 

EIA Environmental impact assessment. 
Embankment A mound or bank of earth or stone formed to support a roadway incorporating 

sloping/battered faces. 
EP&A Act Environmental Planning and Assessment Act 1979 (NSW). 
EPBC Act Environment Protection and Biodiversity Conservation Act 1999 

(Commonwealth). 
Flood immunity Relates to the level at which a particular structure would be clear of a certain 

flood event. A project objective is to provide flood immunity on at least one 
carriageway between 1% AEP (target) and 20% AEP (absolute minimum). 

Geological unit A volume of rock of identifiable origin and age range that is readily mapped, 
such as a series of interbedded sandstone and claystone beds or a body of 
granite.  
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Term Description 
Geotech/ geotechnology  Application of the methods of engineering and science to construction that 

involves natural soil and rock materials. 
GIS Geographical information system. 
Grade/ gradient Slope or steepness. 
Grade separation  The use of an underpass and overpass to separate road, rail or other traffic 

that cross each other, so that crossing movements do not conflict. 
Habitat  The place where an organism lives. Habitats are measurable and can be 

described by their flora and physical components.  
HV Heavy vehicle. 
H:V The ratio of horizontal distance to: vertical height, which is the expression of 

slope generally used when referring to batters. 
Interchange  A grade-separated junction between roads where the local road passes above 

or beneath the highway via a bridge or underpass structure. Traffic joins and 
leaves the highway via exit and entry ramps. Traffic on both the local road and 
the proposed upgrade can move freely without interrupting traffic on the other 
road. 

Intersection  A junction between roads where the connection is made at the same level 
(grade). Traffic on the connecting road has to wait for a gap in the through 
road to join or cross that road. These are the types of junctions that exist 
between local roads and the existing Great Western Highway. 

LALC Local Aboriginal land council. 
LEP Local environmental plan. 
Longitudinal section or ‘long 
section’ 

The section drawn along the length of the route showing vertical elevation. 

MVKT Million vehicle kilometres travelled. 
PAD/ Potential archaeological 
deposit 

Any location considered to have a moderate to high potential for subsurface 
archaeological material. 

Posted speed Sign-posted speed limit. Can be different to the design speed. 
Rock anchor Rock anchors are used to stabilise large volumes of rock. They may be used 

in viaduct construction to anchor piers and can also be used in retaining 
structures. Rock anchors are generally 10m to 30m long, and made from wire 
rope or steel bar. They are cement-grouted at the down hole end and then 
stressed with hydraulic jacks.  

Rock bolt Rock bolts are used to stabilise blocks of rock in cutting batters. They 
generally comprise a galvanised steel bar, 2m to 6m long, which is cement-
grouted into a drill hole. 

RL/ relative level The relative level is measured to Australian Height Datum (AHD). Zero metres 
AHD is approximately mean sea level. 

RSW/ reinforced soil wall This is a retaining wall constructed from compacted granular material 
reinforced with reinforcing strips or mesh in layers. 
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Term Description 
‘Seagull’ treatments A type of intersection layout consisting of a T-junction with full acceleration 

and deceleration lanes. 
Scarp A long steep slope or cliff at the edge of a plateau or ridge, usually formed by 

erosion. 
Shotcrete Shotcrete is mortar or concrete that is sprayed onto cutting faces to prevent 

erosion and/or provide structural support. Road design tries to minimise the 
use of shotcrete as it is not visually appealing.  

Subgrade  Refers to the existing material upon which construction occurs. 
Talus  A mass of loose rock and soil that has fallen from a cliff and built up in a 

sloping zone downhill of the cliff.  
Threatened  As defined under the TSC Act, a species, population or ecological community 

that is likely to become extinct or is in immediate danger of extinction. 
TSC Act NSW Threatened Species Conservation Act 1995. This is an Act to conserve 

threatened species, populations and ecological communities of animals and 
plants. 

Tunnel portal The entrance to a tunnel. 
Urban design characteristics General description of a landscape design and landscape characteristics. 
VMS/ Value Management 
Study 

A value management study is a tool that brings together a wide range of 
stakeholder interests and expertise to review the outcomes of the 
investigations undertaken to date and on the balance of issues, recommend a 
preferred option for further investigation to progress the project development. 

Visual catchment The area from which the road is viewed.  
 

  



Mount Victoria to Lithgow 
Great Western Highway Upgrade 

Route Options Report 

       
  

 PAGE v 

Executive summary 
Introduction 
The Australian and NSW governments, together with the community, are investigating an area between Mount 
Victoria and Lithgow to determine the preferred route for an upgrade of the Great Western Highway. The 
highway upgrade project is part of both governments’ commitment to improve road safety and accessibility for 
communities in the Blue Mountains and Central West. 

The study area for the proposed upgrade extends along an 18.4 kilometre section of the Great Western 
Highway from the western end of the Soldiers Pinch road-widening project near Browntown Oval at Mount 
Victoria to one kilometre west of McKanes Falls Road at South Bowenfels, south of Lithgow. This section of 
highway is used by Blue Mountains and Lithgow residents for local trips as well as to access communities in 
the Central West. However, it has a disproportionate number of serious and fatal crashes due to its poor 
alignment, geometry and grades.  

The project has formed part of a number of major planning studies, including the Penrith to Orange Transport 
Strategy (1998), the Sydney–Dubbo Corridor Strategy (2007) and the Central West Transport Needs Study 
(2009). 

Project objectives 
The objectives of the project are to: 

 Improve road safety. 
 Improve road freight efficiency. 
 Cater for the mix of through, local and tourist traffic. 
 Be sensitive to the area’s natural environment, heritage and local communities. 

Planning to date 
Selecting a preferred route for the highway upgrade involves seven main stages: 

 Project announcement (May 2008). 
 Study area investigations (investigations commenced May 2008). 
 Initial corridor development, leading to the selection of five corridors in which routes may be feasible 

(corridors announced November 2008). 
 Selection of four corridors (corridors announced April 2009). 
 Development and selection of a preferred corridor (preferred corridor announced August 2009). 
 Development of route options – this report (route options announced October 2009). 
 Preferred route selection (expected to be finalised in first quarter of 2010). 

The project is now at the ‘preferred route selection’ stage. 
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Community consultation  
Consistent with best practice in the development of large infrastructure projects, this project has included a very 
high level of community involvement. From the very start, the RTA has worked closely with the community – 
and will continue to do so throughout the project – to ensure that local knowledge and values have informed the 
consideration of corridors and route options. 

Key issues raised by the community have included: 

 The decision to no longer consider a route through the Newnes plateau. 
 The by-pass of Mount Victoria. 
 Increased truck and freight movements through the study area, including B-double trucks. 
 Functional and engineering issues. 
 Environmental and ecological issues. 
 Social and economic issues.  
 Cost issues.  

Project development history 
The Mount Victoria to Lithgow Great Western Highway upgrade project began in May 2008 when the State 
Government announced the location of the initial study area. In June 2008, study area investigations and 
community consultation began. Following these investigations, five corridors were announced in November 
2008. In April 2009, as a result of community submissions and additional investigations, four modified corridors 
were confirmed. These were named: 

 Modified orange. 
 Modified red. 
 Modified green. 
 Modified purple.  

There were two options for the modified orange and modified red corridors to bypass the main village of Mount 
Victoria. One option included a tunnel about 600 metres long under Mount York Road; the other option would 
rejoin the existing highway near its intersection with Mount York Road.  

The confirmed corridors were investigated to help develop feasible route options. These investigations 
involved: 

 Literature/data review, desktop investigations and some limited field investigations, particularly with respect 
to Aboriginal heritage, non-Aboriginal heritage, biodiversity, hydrology, geotechnical, contaminated land and 
urban design considerations. 

 Literature/data review and desktop investigations, particularly with respect to greenhouse gases, land use, 
socio-economic and noise considerations. 

 Community consultation.  
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Investigations of the confirmed corridors 
The key findings from the investigations of the confirmed corridors were: 

 A number of geotechnical risks have been identified within the study area that would need to be 
considered during the design and construction of a proposed upgrade. A particular geotechnical risk within 
the study area is associated with construction of a road down the western escarpment of the Blue 
Mountains and through talus (a talus slope is an accumulation of rock debris at the base of a steep slope). 
The presence of acid sulphate rock, and abandoned coal and oil shale mines may also present difficulties 
in developing feasible route options.  

 In relation to winter weather issues, orographic (mountain-related) fog is likely to create concern in the 
elevated areas of Mount Victoria and along the Darling Causeway. Ice and frost are expected to cause 
concerns to the south of the Hassans Walls ranges, in the Forty Bends area and where structures such as 
bridges and viaducts are required.  

 The extent of endangered ecological communities has been revised following field verification. In 
particular, the extent of the hanging swamps along the Darling Causeway has increased while the extent 
of endangered ecological communities within the valley has been reduced. 

 Biodiversity conservation values have been identified for each of the vegetation communities within the 
study area. Very high conservation value areas are located within the valley and along the foothills of the 
western escarpment.  

 Potentially contaminated sites have been identified at Hartley Vale Shale Mine, current and previously 
used service stations or garages, the decommissioned Mount Victoria sewage treatment plant and the 
Mount Victoria railway station. 

 The proposed upgrade provides opportunities to minimise the greenhouse gas emissions from the existing 
highway, primarily due to the reduction in grades and the improvement in travel efficiency.  

 High velocity flows (associated with runoff) have been identified along the Darling Causeway and in the 
Forty Bends and River Lett Hill area. Potential flood issues were also identified along River Lett, Butlers 
Creek and Blackmans Creek. 

 Water quality considerations need to take into account the hanging swamps identified along the Darling 
Causeway, and River Lett and its tributaries, which form part of the Sydney drinking water catchment.  

 A predictive model of Aboriginal heritage significance shows that areas of high Aboriginal heritage 
sensitivity occur along ridge crests, within alluvial terraces and associated alluvial channels, and along 
creek lines. 

 There are numerous non-Aboriginal heritage items and sites within the study area, including several items 
on the State Heritage list. This poses a significant constraint to the development of route options. The 
location of the heritage items has been confirmed and refined following field investigations, new items 
have been identified and curtilages around the heritage items have been reviewed.  

 A number of community facilities have been identified throughout the study area. Important consideration 
should be given to maintaining the amenity, character and access to these areas. Access is also an 
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important consideration for businesses and tourism within the region, particularly along Jenolan Caves 
Road, which is an important route for quarry and forestry activities at Hartley and Oberon. 

 Sensitive noise receivers are concentrated in Mount Victoria, Little Hartley and the Forty Bends area. 
However, these receivers are subject to existing noise impacts from the current highway. Some corridors 
provide opportunities to minimise noise impacts through topographic shielding.  

 Route options within the modified orange and modified red corridors have potential to minimise property 
severance by following property boundaries, whereas the modified green and modified purple corridors 
would affect fewer residences.  

 The existing landscape and visual character of the study area consists of a variety of topographic types, 
land use patterns, heritage values and scenic qualities. The study area can be divided into 14 landform 
units, upon which specific urban design responses can be tailored.  

 Public utilities, such as high voltage transmission lines and underground fibre optic cables, were identified 
mainly along the Darling Causeway and to the north of the existing highway. 

Preferred corridor announcement 
On 27 August 2009, the Minister for Roads announced that, following consideration of community inputs and in 
light of the considerations identified, the plans for the upgrade of the Great Western Highway between Mount 
Victoria and Lithgow would concentrate solely on the corridor along the existing highway, the modified orange 
corridor. 

Route options development 
Developing the route options within the modified orange corridor involved community input, field investigations 
and engineering design. The route options include various common sections as well as sub-options in four 
locations, as follows: 

1) Mount Victoria: 
a) Outer bypass. 
b) Inner bypass. 
c) Long tunnel. 

2) Harp of Erin/ Ambermere: 
a) Current alignment. 
b) Bypass. 

3) River Lett Hill: 
a) Northern alignment 
b) Southern alignment. 

4) Forty Bends: 
a) Current alignment 
b) Straight alignment 
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The key issues within the modified orange corridor relate to: 

 The need to achieve an acceptable grade. 
 The need to adequately address local road network and property access arrangements. 
 Topography and geology, particularly in the extent of cut and fill required, the requirements for structures, 

and the achievement of acceptable geotechnical risks. 
 The extent of impacts on endangered ecological communities and areas of high or very high conservation 

value. 
 Impacts on non-Aboriginal heritage items, in particular various heritage buildings and their associated 

curtilages, and the historic passes that are crossed by the modified orange corridor. 
 Impacts on dwellings and businesses. 
 Implications for community severance and connectivity. 

Next steps 
This report provides an overview of how the route options were developed, including a summary of the 
technical and environmental investigations undertaken to date. The report is supported by 12 working papers. 

Public comment is invited on the route options, this Route Options Report and the working papers. The period 
for public comment ends on 20 November 2009. Following community comment, the project will enter the final 
planning stage – the selection of the preferred route. This final stage will entail more detailed investigations of 
the feasible route options to help identify the preferred route. These investigations will be combined with 
community input as part of a formal value management process. This process will aim to identify the route 
option that best meets the project objectives while balancing the design constraints (such as the steepness of 
the terrain) and potential environmental impacts and opportunities. The RTA will use a consistent set of criteria 
to compare the route options, and determine the preferred route. 
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1. Introduction 
1.1. Project overview 

The Federal and NSW governments, with the community, are investigating an area between Mount Victoria and 
Lithgow to determine the preferred route for an upgrade of the Great Western Highway. 

The Mount Victoria to Lithgow Great Western Highway upgrade project is part of both governments’ 
commitment to improve road safety and accessibility to communities in the Blue Mountains and Central West. 
The project was announced in 2008 and forms part of the Penrith to Orange Transport Strategy (1998), the 
Sydney–Dubbo Corridor Strategy (2007) and the Central West Transport Needs Study (2009). 

The objectives of the project are to: 

 Improve road safety. 
 Improve road freight efficiency. 
 Cater for the mix of through, local and tourist traffic. 
 Be sensitive to the area’s natural environment, heritage and local communities. 

The study area for the proposed upgrade extends along an 18.4 kilometre section of the Great Western 
Highway, from the western end of the Soldiers Pinch project near Browntown Oval at Mount Victoria to one 
kilometre west of McKanes Falls Road at South Bowenfels, south of Lithgow. 

This section of highway is used for local movement by Blue Mountains and Lithgow residents as well as for 
access to communities in the Central West. However, it is currently overrepresented in serious and fatal 
crashes due to its poor alignment, geometry and grades.  

Selecting a preferred route for the highway upgrade involves seven main stages: 

 Project announcement (May 2008). 
 Study area investigations (investigations commenced May 2008). 
 Initial corridor development, leading to selection of five corridors in which routes may be feasible (corridors 

announced November 2008). 
 Selection of four corridors (corridors announced April 2009). 
 Development and selection of a preferred corridor (preferred corridor announced August 2009). 
 Development of route options – this report (route options announced October 2009). 
 Preferred route selection (expected to be finalised in first quarter of 2010). 

The project is now at the ‘preferred route selection’ stage. 
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 Figure 1-1 Study area 
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Consistent with best practice in the development of large infrastructure projects, this project has included a very 
high level of community involvement in the development of the route options. The RTA has worked closely with 
the community and will continue to do so throughout the duration of the project.  

This report provides a summary of the development of route options. It provides project justification and 
objectives, a summary of community and stakeholder consultation, and an outline of the process used to 
develop feasible route options. It also summarises the technical and environmental investigations undertaken to 
date, the main considerations that emerged from these investigations, and community input. It provides a 
preliminary assessment of each route in terms of technical, social and environmental issues, and presents the 
next steps for the process. 

1.2. Regional area 

The Mount Victoria to Lithgow study area is located in the wider Blue Mountains region, about 130 kilometres 
west of Sydney. The region is characterised by its natural features including the Blue Mountains National Park 
and the Blue Mountains World Heritage Area, adventure and nature opportunities, arts, culture and heritage. It 
includes residential and rural residential villages, agriculture, mining and tourist attractions. 

The Blue Mountains region is located along the Great Western Highway, a major link between Sydney and 
Central West NSW. Many residents of the region use the highway to commute to the Sydney metropolitan area 
for work. 

1.3. Study area  

The wider study area extends from the western end of the Soldiers Pinch project, near Browntown Oval, Mount 
Victoria to the west of the McKanes Falls Road junction, South Bowenfels, to the south of Lithgow (Figure 1-1). 
The study area extends just south of the Great Western Highway, including the connection with Jenolan Caves 
Road. Newnes Plateau is situated to the north of the study area and the Blue Mountains National Park is 
situated along the eastern edge of the study area. The study area includes the townships of Mount Victoria, 
Hartley, Little Hartley, Hartley Vale and South Bowenfels. 

This section of the Great Western Highway is 18.4 kilometres long and, from east to west, passes through 
Mount Victoria village, down Victoria Pass, through Hartley Valley and up River Lett Hill to South Bowenfels. 

The terrain within the study area is characterised by an undulating plain surrounded by steep escarpments 
including Mount Victoria, Mount York and Sugarloaf Mountain to the east, the Newnes Plateau to the north, and 
Hassans Walls range to the north-west. River Lett Hill rises steeply along the western edge of the study area.  

Land use includes residential villages, rural residential development, grazing, agriculture and horticulture, 
resource mining, tourism, recreation. There are also conservation areas within national parks and local 
reserves. Primary schools are located at Mount Victoria, Little Hartley and Lithgow, and there are high schools 
at Lithgow. The main shopping and administrative centres are Lithgow and Katoomba. Local shops and 
businesses are also located at Mount Victoria, Blackheath, Little Hartley, Hartley Vale and South Bowenfels. 
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The majority of residents live either in the villages and towns listed above or on rural properties within Hartley 
Valley. Local employment opportunities are provided by agricultural operations, forestry and the mining 
industry, all of which rely on rail and/or road access. Some residents travel to the major town centres of Lithgow 
and Katoomba for employment. Other residents commute to the Sydney metropolitan area by road or rail for 
work. Consequently, there are daily local traffic movements within the study area and between the study area 
and employment centres. About 20 per cent of the traffic movements along the highway is through traffic. The 
Great Western Highway is also a major freight route between Sydney and Central West NSW. 

1.4. Purpose of this report 

This report documents the process that has led to the identification of feasible route options, describes these 
options, and summarises the characteristics and considerations associated with each. It builds on the Study 
Area Investigations and Corridor Identification Report (RTA, 2008d) and provides more detailed information on 
environmental and technical issues within the study area and confirmed corridors. It also summarises how this 
information was used together with community inputs and technical inputs as the basis for identifying the 
feasible route options.   

1.5. Structure of this report 

This report is structured as follows: 

 Chapter 1: Introduction. 
 Chapter 2: Project justification  
 Chapter 3: Project objectives. 
 Chapter 4: Project development process. 
 Chapter 5: Community and stakeholder consultation. 
 Chapter 6: Environmental and technical investigations. 
 Chapter 7: Overview of the orange corridor.  
 Chapter 8: Development of route options. 
 Chapter 9: What happens next. 

This report is supported by the following working papers, which are summarised in Chapters 6 and 7: 

 Geology and geotechnical (RTA, 2009a).  Aboriginal heritage (RTA, 2009h). 
 Winter weather related issues (RTA, 2009b).  Non-Aboriginal heritage (RTA, 2009i). 
 Biodiversity (RTA, 2009c).  Noise (RTA, 2009j). 
 Contaminated land (RTA, 2009d).  Socio-economic (RTA, 2009k). 
 Greenhouse gas considerations (RTA, 2009e).  Land use and property (RTA, 2009l). 
 Hydrology (RTA, 2009f).  Urban design, landscape and visual (RTA, 2009m). 
 Water quality (RTA, 2009g).  
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2. Project justification 
2.1. Strategic context 

The need to upgrade the Great Western Highway between Mount Victoria and Lithgow is based on a number of 
wider strategic plans for growth, transport and road infrastructure. An overview of these documents is provided 
below. 

2.1.1. NSW State Plan 

The NSW State Plan, A New Direction for NSW (2006) establishes a framework for government agencies to 
deliver better services to the community. It sets priorities for action and outlines targets for improving decision-
making and allocating resources. Of relevance to the proposed upgrade, the State Plan includes the following 
priorities: 

 Maintain and invest in infrastructure (Priority P2). 
 Improve the efficiency of the road network (Priority E7). 
 Make roads safer (Priority S7).  

The Mount Victoria to Lithgow highway upgrade is consistent with these priorities, as key objectives of the 
proposed upgrade are to improve the efficiency of the highway and improve its safety performance.  

2.1.2. Sydney – Dubbo Corridor Strategy 

The Sydney−Dubbo Corridor Strategy (Auslink 2007) is a collaborative initiative that has been jointly 
developed by the Australian Government Department of Transport and Regional Services, the RTA, the NSW 
Ministry of Transport and the Department of Planning. The primary role of the corridor is to serve east–west 
transport demand between central NSW and Sydney.  

The key challenge for servicing transport needs for the central NSW regions is to provide safe, efficient, socially 
and environmentally acceptable road and rail routes. To meet this challenge, the following priorities have been 
established: 

 Safety at high crash locations, particularly where through traffic combines with local traffic and where 
conditions create high crash risks. 

 Provide infrastructure in an economically efficient and safe manner with consideration for the impact of the 
existing infrastructure on user costs, crash risk and infrastructure life-cycle costs.  

 Address the social and environmental impacts of through traffic (particularly heavy vehicles) in urban 
areas.  
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The Mount Victoria to Lithgow highway upgrade is consistent with the priorities of the Sydney−Dubbo Corridor 
Strategy as it would improve the safety performance and efficiency of the Great Western Highway between 
Mount Victoria and Lithgow, and address social and environmental impacts of through traffic.  

2.1.3. Penrith to Orange Transport Strategy 

The Great Western Highway is the main link between Sydney, the Blue Mountains and the Central West. An 
important part of the NSW road network, the Great Western Highway connects to the Mitchell and Mid Western 
highways that service Orange, Cowra and Dubbo. The RTA is committed to improving traffic flow and road 
safety along the Great Western Highway, while respecting the historical and environmental significance of the 
Blue Mountains and its townships and villages.  

The Penrith to Orange Transport Strategy (1998) set the strategic framework for the upgrade of the Great 
Western Highway. This strategy recommended widening the highway to four lanes between Emu Plains and 
Katoomba and to mostly three lanes between Katoomba and Mount Victoria. 

The upgrade program that flowed from the strategy is being undertaken in stages, with priority being given to 
those sections experiencing congestion and/or needing improved safety. Key features of the upgrade program 
include: 

 Widening the highway. 
 Additional overtaking lanes. 
 Better pedestrian and traffic facilities at intersections crossing the highway in townships. 
 Bicycle facilities along the highway. 
 Extensive landscaping and urban design initiatives in towns and villages. 
 Separation of local traffic from through traffic where the highway passes through towns. 
 Turning lanes to allow safer turns between the highway and local roads. 
 Elimination of dangerous bends by realigning or widening the highway. 
 Extra lanes and separation of opposing traffic flows. 
 Consistent line-marking and signposting. 
 Widening of bridges. 

A large proportion of the upgrade program has been completed or is in construction between Lapstone and 
Katoomba. Additional sections have been constructed at Soldiers Pinch and Medlow Bath. The upgrade work 
completed to date (refer to Figure 2-1) has led to improved travel times for motorists and a safer road 
environment for all motorists, pedestrians and cyclists. These benefits support the continued upgrade of the 
highway. 
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 Figure 2-1 Status of the Great Western Highway upgrade program 
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  Figure 2-2 Crash locations within the study area 
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2.1.4. Central West Transport Needs Study 

In 2008, the Australian Department of Infrastructure, Transport, Regional Development and Local Government 
(Department of Infrastructure) funded the Central West Transport Needs Study (CWTNS) to evaluate the 
appropriateness of the existing land transport network in meeting the short and long term needs of the Central 
West NSW. The study was commissioned and managed by the RTA. The study looked at the existing road and 
rail network and its use in terms of its capacity, safety and productivity. The study also looked at the growth in 
the region in different economic sectors over the next 25 years and forecast traffic volumes that would use road 
and rail network. 

The CWTNS found that the existing size of network (road lanes and the number of train paths required to move 
traffic on the network) in the Central West has adequate capacity for at least 25 years. There are however, 
safety and network enhancements which would improve transport efficiency on the Central West transport 
network. The report identified upgrade of the Great Western Highway between Mount Victoria and Lithgow as a 
candidate project.   

2.2. Project need 

The Great Western Highway provides the major road freight, tourist and commercial link between Sydney and 
Central Western NSW. However, the performance of the highway between Mount Victoria and Lithgow is poor 
and an upgrade is required to:  

 Improve safety on the Great Western Highway. 
 Improve travel speeds and level of service. 
 Improve freight efficiency. 
 Reduce the high road-user costs associated with the existing highway. 

These issues are outlined below.  

2.2.1. Road safety 

The current crash rate on the highway through the initial study area is 46.6 per 100 million vehicle kilometres 
travelled. This is about 53 per cent higher than the typical NSW crash rate of 30.4 per 100 for a ‘2 lane non-
divided carriageway, with auxiliary lanes’ category road (refer to Table 2-1). There were 156 crashes in the five 
years between 2003 and 2007, of which there were eight fatal crashes and 74 injury crashes. Of these, 24 per 
cent were truck crashes, which is out of proportion with the percentage of heavy vehicles that use the highway 
(about 15 per cent). 

 Table 2-1 Comparison of crash rates within the study area and across NSW 
 Fatal crash rate Total crash rate 
Typical rural road in NSW* 1.3 / 100 mvkt 30.4 / 100 mvkt 
Great Western Highway from Mount Victoria to Lithgow 2.8 / 100 mvkt 46.6 / 100 mvkt 
*2 lane non-divided carriageway, with auxiliary lanes 
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The NSW State Plan has a target of reducing the NSW road fatality rate to 0.7 per 100 million vehicle 
kilometres travelled by 2016. This target is based on statewide figures and does not necessarily relate to any 
one road or route. 

Most crashes within the study area are off-road (40 per cent). There are also many rear-end crashes (22 per 
cent) and head-on crashes (16 per cent). The crash statistics also include a number of urban type crashes such 
as those involving pedestrians, turning at private driveways and rear-end crashes at public roads. In general, 
the crashes are distributed throughout the route but with concentrations through Mount Victoria, on Victoria 
Pass, through the Hartley Valley and on River Lett Hill (refer to Figure 2-2). 

If the safety performance of the highway between Mount Victoria and Lithgow is not improved, the number of 
crashes is anticipated to increase as a result of increasing urbanisation along the route (particularly within the 
Hartley Valley area) and increased traffic volumes. 

2.2.2. Travel speed 

Due to the steep grades and tight curves, travel speeds along the highway are relatively poor for rural 
conditions and vary considerably along the route depending on the extent of overtaking lanes provided and 
adjacent development. The mean travel speed for light vehicles is 74 kilometres per hour, and at that speed it 
takes 13 minutes to travel the 18-kilometre route. Heavy vehicles travel at 60 kilometres per hour and take 16 
minutes to travel the route. The extra travel time is mainly due to the steep sections at River Lett Hill and 
Victoria Pass, where heavy vehicle speeds are as low as 30 kilometres per hour in either direction. Travel 
speeds are acceptable between Jenolan Caves Road and the base of Victoria Pass, generally within 10 
kilometres per hour of the 90 kilometres per hour speed limit.  

While the upgrades east of Mount Victoria have enhanced the highway’s efficiency, the route as a whole will 
remain an inefficient mountain crossing without upgrading the section between Mount Victoria and Lithgow, 
where the alignment is poor, and of significantly lower standard than adjoining sections. Table 2-2 provides 
data relating to the number of curves that have advisory speed signs below the posted speed limit for each 
section of the Great Western Highway between Lapstone Hill and Bathurst.  

 Table 2-2 Curve advisory speed zone summary: – Lapstone Hill to Bathurst 

Section of highway Length 
(km) 

No. of curves with 
advised speeds below 
speed limit (‘deficient 

curves’) 

Frequency 
of curve 

signs 

Average curve speed 
below the speed limit 

Lapstone Hill to Parke 
Street, Katoomba 43.4 13 1 sign every 

3.3 km 
11 km/h below speed 

limit 
Parke Street, Katoomba to 
Browntown Oval, Mount 
Victoria 

15.1 6 1 sign every 
2.5 km 

6.7 km/h below speed 
limit 
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Section of highway Length 
(km) 

No. of curves with 
advised speeds below 
speed limit (‘deficient 

curves’) 

Frequency 
of curve 

signs 

Average curve speed 
below the speed limit 

Browntown Oval, Mount 
Victoria to McKanes Falls 
Road, South Bowenfels 

18.3 20 1 sign every 
0.92 km 

15.5 km/h below 
speed limit 

McKanes Falls Road, South 
Bowenfels to Bentinck 
Street, Bathurst 

63.8 1 1 sign every 
63.8 km 

5 km/h below speed 
limit 

 

Of the deficient curves between Lapstone Hill and Katoomba, four are being addressed by current roadworks. 
The high number of deficient curves between Mount Victoria and Lithgow contributes to its high crash rate and 
poor travel speed. An upgrade of the highway between Mount Victoria and Lithgow would remove all 20 
deficient curves over the project length, enhancing road safety and allowing improved travel speeds. 

2.2.3. Level of service 

Level of service is a qualitative measure used by road authorities to describe how a route is operating. In 
particular, it describes the ease with which drivers are free to select their desired speed and manoeuvre within 
the traffic stream. The level of service of a section of a road varies from A (good) to E (poor). 

Between Mount Victoria and Lithgow, the level of service along the highway is fair to poor for rural conditions. 
These values vary considerably along the route, with the main factors determining level of service being the 
extent of overtaking lanes provided and the steepness of the grade. 

The RTA calculated the level of service along the highway for typical weekday business hours traffic volumes 
using the procedures and tables in the AUSTROADS Roadway Capacity Manual (Austroads, 1998). It found 
that, those sections of the route with overtaking lanes generally have a level of service of A or B and those 
sections without overtaking lanes have a level of service of C or D. The exception is River Lett Hill which, 
although having an uphill overtaking lane, has a level of service of C, due to the slower operating speeds on the 
extreme grades and alignment. The provision of a descending lane on River Lett Hill would improve its level of 
service to B.   

Over time, with increasing traffic volumes and limited improvements to the highway, the level of service is 
expected to decrease by one to two levels of service, so that level of service values will be poor for rural 
conditions along the route. Most sections are expected to be level of service D or E, with a near continuous 
stream of traffic moving below the desired speed. The level of service could quickly deteriorate to short queues 
caused by turning vehicles at intersection or property accesses. The Mount Victoria urban area would be at 
saturation conditions. 

As well as this forecast deterioration in the level of service during weekday business hours, queuing would also 
be expected in some peak periods at other times during the week, particularly weekends and holiday tourist 
peaks. Mount Victoria would have queuing at all times. However, if additional overtaking lanes were provided, 
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and alignments and grades improved (as proposed under the highway upgrade), it is anticipated that the level 
of service for all sections along the highway from Mount Victoria to Lithgow would improve to A or B. 

2.2.4. Freight efficiency 

The Great Western Highway is a primary freight route between Sydney and Central Western NSW. The 
secondary route is the Bells Line of Road. Both routes have major limitations as significant transport corridors 
across the Blue Mountains. The two routes are currently limited by steep grades, tight curves and insufficient 
overtaking opportunities, making them unsuitable as efficient freight routes. According to the Regional 
Organisation of Councils representing Central NSW (CENTROC) and communities west of the Great Dividing 
Range, the absence of an effective freight route constrains regional development west of the Blue Mountains 
and represents inequitable access to regional markets.  

These limitations are identified in the Sydney – Dubbo Corridor Strategy (AusLink, 2007), which identifies 
Victoria Pass and River Lett Hill as significant deficiencies along the highway, particularly in relation to freight 
transport. These sections are particularly steep with tight curves and severe grades reaching up to 13 per cent, 
which limit the operation of heavy freight vehicles between Sydney and the Central West of NSW. The vertical 
grade at Mount Victoria (about 13.3 per cent) is the steepest section of any recognised freight route in NSW. 
The severe grades and alignment of the highway at Victoria Pass and River Lett Hill also create high travel 
costs for road users (AusLink, 2007). 

2.3. Summary of the strategic and project need 

The Great Western Highway is an important access route between Sydney and the Central West of NSW. The 
highway upgrade work that has already been completed has led to improved travel times for motorists and a 
safer road environment for all motorists, pedestrians and cyclists. These improvements support the position of 
the Australian and NSW governments to continue to upgrade the highway. 

The proposed Mount Victoria to Lithgow highway upgrade is consistent with the governments’ strategic 
priorities of improving the highway’s safety performance and efficiency, and would help meet road network 
needs. In particular, the upgrade is required to: 

 Improve road safety. 
 Improve travel speeds and improve level of service. 
 Improve freight efficiency. 
 Improve access to the Central West of NSW to support growth in this region. 
 Reduce road-user costs. 
 Better cater for the mix of local, through and tourist traffic. 
 Address the social and environmental impacts of through traffic. 
 Fully realise the value of public investment in the Great Western Highway upgrade program to date. 
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3. Project objectives 
3.1. Project objectives 

The objectives for the Mount Victoria to Lithgow highway upgrade are to: 

 Improve road safety. 
 Improve freight efficiency. 
 Cater for the mix of through, local and tourist traffic. 
 Be sensitive to the area’s natural environment, heritage and local communities. 

3.2. Design objectives 

To meet the project objectives, the design objectives aim to provide a route between Mount Victoria and 
Lithgow that: 

 Ideally, is suitable for a posted speed limit of 100 kilometres per hour. 
 Significantly reduces the crash rate over the project length. 
 Provides junctions, intersections and property access points that are suitable for the posted speed limit. 
 Provides grades to improve the efficiency of freight vehicles. 
 Provides overtaking opportunities suitable for the mix of light and heavy vehicles. 
 Provides feasible, practical and cost-effective measures to reduce environmental, heritage and community 

impacts. 

The proposed highway upgrade involves the construction of an A-class (arterial highway) rural standard 
highway. It would be a single or dual carriageway with three or four lanes and access opportunities from at-
grade intersections. 

A suitable design standard has been adopted that achieves road safety objectives within the constraints 
imposed by the topography and by the natural, social and heritage environment of the study area. The project 
is expected to improve the safety performance of the highway by: 

 Improving the horizontal and vertical alignment to reduce the incidence and impact of any off-curve 
crashes. 

 Providing improved clear zones and sealed shoulders to reduce the incidence and impact of any run-off-
road crashes. 

 Providing a central median or central barrier to reduce the incidence and impact of head-on crashes. 
 Addressing conflicts between local traffic and through traffic in Mount Victoria and Hartley. 
 Controlling access to and from the upgraded highway. 



Mount Victoria to Lithgow 
Great Western Highway Upgrade 
Route Options Report 

PAGE 18 
 

3.3. Design criteria 

The design life of the proposed upgrade would be 40 years for the main carriageway and 20 years where 
connecting local road pavements are required. The design life for bridge structures would be 100 years, with a 
proposed immunity for a 1-in-100-year flood event. 

 Figure 3-1 Typical cross-sections of the upgraded highway 

 

 

A design workshop for the project was held in April 2008 with the aim of developing and agreeing upon design 
criteria. To meet the project and design objectives for the upgrade, the following design considerations for a 
typical cross-section were developed: 

 Three or four lanes, each 3.5-metres wide for the entire length of the upgrade. 



Mount Victoria to Lithgow 
Great Western Highway Upgrade 

Route Options Report 

       
 
  

PAGE 19 
 

 Shoulders 2.5–3 metres wide to accommodate cyclists. 
 Targeted vertical grades of six per cent desirable and eight per cent maximum. 
 Design speed of 110 kilometres per hour, with a posted speed of 100 kilometres per hour. This may be 

reduced to a design speed of 90 kilometres per hour and a posted speed of 80 kilometres per hour down 
the escarpment of the Blue Mountains. 

 Design based on a reaction time of 2.5-seconds. 
 Single carriageway with safety barriers along the sections with the steeper grades. 
 Dual carriageway with median separation up to 11 metres wide across the valley floor. 

Figure 3-1 shows a typical cross-section of the upgraded highway and Table 3-1 provides further detail 
regarding the design criteria. These criteria were initially developed at the April 2008 workshop, and will be 
refined during the life of the project.  

 Table 3-1 Design considerations 

Element Desirable Minimum Comments 
 

Posted 
speed limit 

100km/h throughout 90km/h western end  
80km/h eastern end 

Variable speed limit could be 
considered due to snow and ice 
conditions 

Design 
speed 

10km/h above 
posted speed limit 
throughout 

Horizontal same as 
posted 

 

Reaction 
time 
 

2.5 seconds 2.0 seconds  

Maximum 
grade 
 

6% 8%  

Curve radius 
 

750m for 100 km/h 
posted areas, 500m 
for 80 km/h posted 
areas. 

In accordance with 
road design guide. 

 

Median 
barrier 
 

Where carriageway 
separation is not 
achievable then 
Modified Type F 
(concrete barrier) 

Wire rope or W 
beam (guardrail) 

Need for separation barrier to be 
assessed 

Edge barrier 
 

Wire rope if needed 
Type F in steep 
sections. 

Type F or W beam 
as a backup 
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Element Desirable Minimum Comments 
 

Cross-section 
Lane 
configuration 
 

4-lane dual 
carriageway 

3-lane single 
carriageway with 
central barrier 

4 lanes in steep grade areas to 
maintain consistency with current 
descent from Mount Victoria   

Lane width 3.5 m 3.5 m  
Shoulders 3.0 m shoulder LHS 

1.0 m shoulder RHS 
2.5 shoulder LHS Need to accommodate cyclists 

Median width 2.6 m with barrier on 
steep sections. 11.0 
m between edge 
lines across valley 
floor where dual 
carriageway 

2.6 m with barrier on 
3-lane sections 

Depends on final lane configuration 
Need to consider median width at 
intersections and how that may affect 
overall width 

Structures Carriageway width 
maintained. 

Structures narrowed 
as per road design 
guide 

Use bridges as points to switch 
overtaking opportunities if required 

 

Miscellaneous design considerations 
Breakdown bays  
– If the shoulder is greater than 2.5 m wide, a breakdown bay is not needed. 
Light vehicle rest areas  
– Consider vistas and providing for lookout areas. 
Heavy vehicle rest areas 
– Replace River Lett Hill rest area. 
– Incorporate heavy vehicle rest areas into the design to support curfew-related breaks for drivers. 
– Provide areas to allow drivers to access shops. 
– Rest areas need not be adjacent: it is preferable to have them offset from one another. 
Safety ramps 
Requirement for safety ramps will depend on the final design and the following factors: 
- Grade of decline. 
- Continuous length of decline. 
- Number of commercial vehicles. 
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3.4. Urban design considerations 

The following draft urban design and landscape objectives and principles have been developed for the Mount 
Victoria to Lithgow study area. They draw on the opportunities and constraints analysis of the study area with 
reference to the Great Western Highway Urban Design Framework (RTA, 2006) and Beyond the Pavement 
(RTA, 2009).   

These objectives and principles are designed to assist in the assessment of the corridor and route selection 
processes, and inform the design and construction phases of the project. 

 Objective 1: Provide a flowing road alignment that is responsive and integrated with the landscape. 
The road alignment should flow and respond to the shape of the landform and patterns of the natural and 
cultural landscape. 

 Objective 2: Protect the ecology of the corridor and the adjoining areas. 
Ecological systems and their values within the road corridor and the adjoining areas should be identified 
and, wherever possible, retained and enhanced in planning and designing the highway. 

 Objective 3: Ensure that the values of heritage sites and cultural areas, regardless of whether they 
contain heritage items, are adequately taken into account in route selection and road design. 
The study area contains many items and areas of heritage value that will influence highway planning and 
design decisions. Legislation provides for the protection of heritage items; however, the heritage or cultural 
context in which the item is located can often be as important as the item itself. There may also be valued 
heritage or cultural areas adjacent to the route, which do not contain any heritage ‘items’ as such.  

 Objective 4: Minimise the noise impacts of the highway using methods that are integrated into the 
overall route alignment and design. 
Noise generated by road traffic in a rural setting will impact on the amenity of the residents and visitors in 
that area. A well planned road alignment and considered road design can mitigate the impacts of noise 
generated by road traffic.  

 Objective 5: Maximise the benefits of the highway upgrade by designing for shared use of the road 
corridor and easy access across it.  
Retaining opportunities for local and regional connectivity across the study area are critical for maintaining 
the functionality and viability of communities along the highway. The design must allow for public vehicle 
access along and across the highway, and for private vehicle access across the highway. 

 Objective 6: Value the villages and individual dwellings adjacent to the highway. 
It is important to ensure that the highway upgrade is considerate of the existing villages and individual 
dwellings along the route. This can be achieved through sensitive planning of the road alignment to avoid 
or reduce visual and noise impacts. However, this is not always possible and in some cases it is of value 
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to have a close relationship between the road and a village. The local vernacular of farms, historic 
homesteads, and established businesses is an important cultural aspect of the landscape and the journey 
through the Hartley Valley. 

 Objective 7: Ensure that the new highway alignment blends into the surrounding landscape 
setting. 
The road design and associated landscape treatments should ensure that the road is integrated into the 
landscape of the surrounding area so that the patterns of the adjoining landscape are visually more 
dominant than the linear effect of the highway. 

 Objective 8: Provide an enjoyable and interesting highway that takes advantage of the varied views 
and vistas of the landscape. 
The study area contains dramatic topography that allows for a memorable journey as the motorist ascends 
or descends the western escarpment of the Blue Mountains. The highway upgrade provides an 
opportunity to provide an interesting and enjoyable journey through this landscape. 

 Objective 9: Consider the placement and design of road elements to complement the highway 
setting. 
The location and design of road elements influences the experience of the highway for both road users 
and adjoining observers. Therefore, the design and placement of these elements needs to minimise their 
effect on the environment and yet define the character of the highway. 
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4. Project development process 
The route selection process is outlined in Section 1.1 and shown in Figure 4-1. Following the display of this 
report, and input from the community, it is anticipated that the selection and display of a preferred route will 
occur by the first half of 2010. 

Following the selection of the preferred route, further environmental assessment and concept design will be 
undertaken. This will allow a highway corridor to be placed on the local environmental plans of Lithgow City 
Council and Blue Mountains City Council for planning purposes. 

A summary of the project development process undertaken to date is provided in the following sections. .  

4.1. Project announcement 

In May 2008, the NSW government announced the Mount Victoria to Lithgow upgrade project, and identified an 
initial study area in which a preferred route between Mount Victoria and Lithgow could be located (refer to 
Figure 1-1 and Section 1.3 for an overview of the study area).  

In June 2008, the RTA released the Mount Victoria to Lithgow Background and Proposed Project Development 
Report (RTA, 2008a). This report outlined the general environmental considerations within the study area and 
the proposed approach to the development of the project. Following the release of this report, the RTA initiated 
the study area investigations.  

4.2. Study area investigations 

Study area investigations began in May 2008 and involved a review of background information, augmented by 
further desktop investigations, to identify potential corridors. These investigations focused on the environmental 
considerations within the study area, particularly with respect to Aboriginal heritage, non-Aboriginal heritage, 
biodiversity, socio-economic and urban design. The outcomes were presented in the Study Area Investigations 
and Corridor Identification Report, released in November 2008 (RTA, 2008d). 

Community consultation also commenced in June 2008, when community meetings and staffed displays were 
held to introduce the project. Following suggestions by some community members, the RTA agreed to 
investigate the feasibility of the Newnes Plateau as an alternative corridor (the plateau is located to the north of 
the initial study area). 

The RTA then initiated an investigation into the viability of the Newnes Plateau alternative from Marrangaroo (to 
the west of Lithgow) to Newnes Plateau, Bell, across the Darling Causeway to east of Mount Victoria (an 
overall length of about 40 kilometres). The Newnes Plateau alternative traverses land owned by the 
Department of Defence at Marrangaroo. These investigations, including initial discussions with Department of 
Defence, indicated that the route was feasible. The outcomes were presented in the Strategic Evaluation of the 
Newnes Plateau Corridor Report, released in November 2008 (RTA, 2008c). 
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 Figure 4-1 Approach to the project 
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4.3. Initial corridor development (November 2008) 

In November 2008, following the study area investigations, the RTA, with input from the community, announced 
five potential corridors in which routes might be feasible. Four of these corridors were within the initial study 
area and the fifth was the Newnes Plateau alternative corridor.  

As addressed in detail in the Study Area Investigations and Corridor Identification Report (RTA, 2008d), the 
four potential corridors within the initial study area were developed using the following approach: 

 Constraints mapping: the physical, environmental and technical constraints within the study area were 
mapped using ArcGIS (Geographic Information System software). 

 Team workshop: a team workshop was held on 16 October 2008. It was attended by people with 
expertise in environmental planning, heritage, urban design, biodiversity, community consultation, road 
design and engineering, geotechnical design and property acquisition. They formed groups to develop 
corridors using the constraints mapping. Each group reported back to the broader workshop group and the 
potential corridors were further refined or revised.  

 Quantm analysis: the constraints mapping information, including technical and design constraints, was 
imported into Quantm, a computer program used as part of early planning for feasible corridors and route 
options. Each of the constraint mapping layers was assigned a ranking of significance and several 
weighting scenarios were developed. Using the constraints information, six separate simulations were run 
in Quantm. This process identified a range of possible route options within the study area. These potential 
route options were reviewed and analysed by the project team and four alternative route groupings were 
identified as input into the definition of preliminary corridors.  

 Corridor identification and refinement: using the above processes, preliminary corridors were 
developed. These corridors were then re-examined with a view to; (1) identifying innovation opportunities, 
(2) assessing whether they would meet community needs, (3) understanding the level of impact on rural 
residential areas, and (4) enabling flexibility in the development of route options. Where appropriate, these 
preliminary corridors were further refined.  

The Newnes Plateau alternative corridor is addressed in the Strategic Review of a Newnes Plateau Corridor 
Report (RTA, 2008c). The development of the Newnes Plateau alternative corridor involved an assessment of 
transport planning inputs and considerations within the study area. As with the development of the four 
potential corridors within the study area, the environmental, heritage and social constraints within the Newnes 
Plateau study area were identified and mapped using Geographic Information System software. Once mapped, 
these constraints were assessed and weighted to combine all the constraints in a unified geographic data set. 
A corridor selection program was then used to identify the least constrained path across the Newnes Plateau. A 
broad evaluation of the existing tangible and non-tangible assets/constraints along the corridor was carried out 
to ensure the engineering and economic viability of the alignment. The outcome of this process was the 
identification of the Newnes Plateau alternative corridor.  
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4.4. Corridor modification and confirmation (November 2008 to April 2009) 

The corridor modification and confirmation process involved the following approach: 

 Team workshop: a corridor confirmation workshop was held on 27 January 2009. It was attended by 
people with expertise in environmental planning, heritage, urban design, biodiversity, community 
consultation, road design and engineering, geotechnical engineering and property acquisition. They 
formed groups to review the feasibility of corridors and identify potential refinements following issues and 
concerns raised by the community. Each group reported back to the broader workshop group regarding 
potential refinements to each corridor and any issues that needed further investigation or consideration.  

 Additional investigations: following the team workshop, a number of outstanding issues were identified. 
These issues were subject to further investigation or consideration and included the need to clearly 
communicate how the RTA proposed to bypass the town of Mount Victoria, the position of Department of 
Defence land on the Newnes Plateau, and potential effects of the corridors on heritage items and rural 
residential development. As part of the additional investigations, a meeting was held with the Department 
of Defence to discuss the implications of the Newnes Plateau corridor on the viability of Defence land. 

 Corridor refinement meeting: a meeting was held with the project team on 18 February 2009. The 
purpose of this meeting was to finalise the changes to the initial corridors, following the investigations that 
had taken place since the team workshop.  

The result of this process was that all corridors were considered to be feasible in terms of engineering, 
environmental and other factors, and when taking community input into account. However, the RTA received 
correspondence from the Department of Defence that indicated the Department has a long-term need for its 
Marrangaroo facility. Routes to the north and south of the Department of Defence land were then considered, 
but found not to be viable due to increased road length, steep grades, and associated impact on travel speeds 
(factors that would make these routes unattractive to road users). For these reasons, the RTA was not able to 
further consider the Newnes Plateau alternative corridor and this option was not taken forward.   

4.4.1. The modified corridors 

The four corridors within the initial study area were modified in the following ways: 

 Modified orange corridor: this corridor was refined to show a bypass of the village of Mount Victoria. Two 
corridors were proposed that could bypass Mount Victoria village. One includes a 300 to 500 metre long 
tunnel under Mount York Road. Another rejoined the existing highway near Mount York Road. The corridor 
was widened south of Browns Gap Road to avoid heritage items, and both north and south of Hartley 
Highway Village to provide a bypass at River Lett Hill that avoided this heritage precinct. 

 Modified red corridor: this corridor was refined to show a bypass of the village of Mount Victoria (as per 
the modified orange corridor). It was also refined in the area of Mid Hartley Road and Fields Road to 
minimise the number of landholders that would be affected. 

 Modified green corridor: this corridor was refined along the Darling Causeway and widened near Hartley 
Vale Road. 
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 Modified purple corridor: this corridor was refined along Darling Causeway. It was also widened north of 
Hartley Vale Road to provide a corridor that allows routes to be examined on the southern side of River 
Lett. 

All the corridors would potentially affect the edge of the Blue Mountains World Heritage Area on the eastern 
side of Mount Victoria. These modified corridors were placed on display in April 2009 with the Submissions 
Report – corridors in which routes may be feasible (RTA, 2009n). 

4.4.2. Further investigations within the confirmed corridors 

The next phase involved more detailed environmental and technical investigations within the confirmed 
corridors to help identify feasible route options. The key activities undertaken during this phase included: 

 Literature/data review, desktop investigations and some limited field investigations, particularly with 
respect to Aboriginal heritage, non-Aboriginal heritage, biodiversity, hydrology, geotechnical, contaminated 
land and urban design considerations. 

 Literature/data review and desktop investigations, particularly with respect to greenhouse gases, land use, 
socio-economic and noise considerations. 

 Community consultation.  

The aim of these activities was to fill information gaps identified in the study area investigations and provide 
greater certainty in the development of route options. The outcomes of the corridor investigations are provided 
in the working papers supporting this report (RTA, 2009a-m) and summarised in Chapter 6 and 7.  

4.5. Preferred corridor announcement (August 2009) 

On 27 August 2009, the Minister for Roads announced that, following consideration of community inputs and in 
light of the considerations identified, the plans for the upgrade of the Great Western Highway between Mount 
Victoria and Lithgow would concentrate solely on the corridor along the existing highway, known as the 
modified orange corridor (option 1 and 2). The announcement emphasised that the NSW Government had no 
plans to allow B-double trucks over 19 metres along the highway. 

4.6. Route options development (May to October 2009) 

The feasible route options developed within the modified orange corridor (option 1 and 2), and the process for 
their development, are outlined in Chapter 8. 
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5. Community and stakeholder consultation 
Consistent with best practice in the development of large infrastructure projects, this project has included a very 
high level of community involvement in the development of the route options. The RTA has worked closely with 
the community and will continue to do so through the project. This chapter provides details of the community 
involvement activities undertaken since the RTA released the Study Area Investigations and Corridor 
Identification Report (RTA, 2008d) in November 2008. The pre-November 2008 consultation activities are 
summarised in the Study Area Investigations and Corridor Identification Report (RTA, 2008d). 

5.1. Consultation objectives and strategy 

The key objectives for the communication activities on the project are to: 

 Ensure all critical stakeholders are identified and included in the process. 
 Ensure the engagement activities supporting the environmental and technical investigations are inclusive 

and accessible to all stakeholders and target audiences.  
 Facilitate relationship building and the resolution of issues to progress the planning process.  
 Minimise the opportunity for speculation and misinformation about the planning process by providing good 

information 

Figure 5-1 illustrates the consultation phases that were identified for the project.  

5.2. Consultation activities since November 2008 

5.2.1. Corridors in which routes may be feasible 

In November 2008, the RTA announced five corridors in which routes may be feasible: 

 Orange corridor. 
 Red corridor. 
 Green corridor. 
 Purple corridor. 
 Blue corridor (Newnes Plateau alternative corridor). 

Two reports were released as part of this announcement [Study Area Investigations and Corridor Identification 
Report (RTA, 2008d) and the Strategic Review of a Newnes Plateau Corridor RTA, 2008c)] and a community 
update was released, explaining the five corridor options in which routes may be feasible. The update provided 
details for upcoming community meetings, workshops and staffed displays, and invited submissions.  
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 Figure 5-1 Consultation phases and activities for the project 
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In November and December 2008, the RTA held 17 meetings with residents and other stakeholders with an 
interest in the Mount Victoria to Lithgow project. This included five community meetings and five workshops in 
November in Lithgow, Mount Victoria, Hartley and Clarence. Seven staffed displays were also held in Hartley, 
Lithgow and Clarence in late November and December. Notes were taken at these meetings for inclusion in the 
submissions report. Following requests from some members of the community, the deadline for submissions 
was extended to 30 January 2009. The RTA received 462 submissions from residents, business operators, 
community groups, agencies, councils and other interested parties. The issues raised in the submissions were 
grouped into four categories:  

 Functional and engineering issues. 
 Environmental and ecological issues. 
 Social and economic issues.  
 Cost issues.  

In February 2009, a submissions report was produced which summarised the content of the submissions, and 
provided RTA comment in response to each issue [Mount Victoria to Lithgow Submissions Report (RTA, 
2009n)]. The report was made available in print form and electronically via the project web page. Following this, 
the project team focussed on the process of confirming potential corridors. 

5.2.2. Confirmed corridors 

In April 2009, the RTA announced four confirmed corridors for further investigation. These were modified from 
those originally identified in November 2008 (refer to Section 4.4). Every effort was made to contact those 
newly affected by phone as well as by letter prior to the announcement, to explain the process and answer any 
questions. 

Following this announcement, four meetings were held with residents and other stakeholders with an interest in 
the project. This included two community meetings at Hartley and Mount Victoria. The project team were invited 
to attend stakeholder meetings with the Blackheath Highway Action Group (BHAG) and Hartley Highway Action 
Group (HHAG).   

As part of the development of feasible route options, the RTA held three half-day community workshops at 
Mount Victoria during May and June 2009. These workshops gave the community an opportunity to work with 
the RTA design team and technical and environmental specialists in identifying where feasible routes might go 
within each corridor (refer to Section 5.3). Presentations were given on the specific features and issues within 
the corridors, in particular those that related to geotechnical, ice and fog, and environmental issues. Eighty-six 
community members participated in the.   
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5.3. Community route option development workshop days 

As part of the development of feasible route options, the RTA organised a series of three full-day community 
route option workshops. These workshops provided the community with an opportunity to directly interact with 
the RTA road designers involved in this project. The objectives of the workshops were to: 

 Involve the community more in the development of feasible route options. 
 Build up the community understanding of how route options are designed. 
 Provide the community with a ‘hands-on’ design experience. 

At the workshops, the RTA and the community: 

 Examined information on highway design criteria and engineering principles. 
 Identified the key issues in the confirmed corridors that may influence the development of route options. 
 Designed route options, with assistance from technical specialists. 
 Jointly considered the route options that had been developed.  

The three workshops were sequential and built progressively on the knowledge provided in the previous 
workshop. To get the most out of the workshops, participants were asked to attend all three workshops. A 
fourth workshop is also to be held when the route options are announced and will provide feedback to 
participants on the route option development process. An overview of each workshop is presented below. 

5.3.1. Workshop 1 

Workshop 1 (16 May 2009) provided the community participants with an introduction to the basics of road 
design, an overview of the main issues within the corridors, especially in relation to ‘trade-offs’, and a session to 
commence designing within the Forty Bends area. Presentations included an overview of the social, 
environmental and functional considerations, an introduction to geology and geotechnical considerations, and 
an introduction to the principles of road design, such as design standards for grades and horizontal curves.  

The primary purpose of the design session was to provide the community with an opportunity to become 
familiar with the design tools available to them and the process involved in developing route options, which set 
the context for future design sessions. During the design session, the RTA design team members were 
available to the groups to answer design questions. The session also provided the RTA designers with insight 
into the community’s values and reasons for designing route options in certain locations. 

The workshop also allowed the community to identify areas where additional information was required prior to 
the following workshops. For example, the community requested greater mapping detail in relation to local 
streets within the study area and further information regarding the crash statistics along the highway alignment.  

5.3.2. Workshop 2 

The purpose of Workshop 2 (23 May 2009) was to provide participants with further information regarding key 
issues and the principles of road design, and to enable them to develop route options within each of the four 
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corridors. The workshop also provided the RTA with an opportunity to respond to any issues or actions raised 
during Workshop 1. As such, the RTA provided further details on the Mount Victoria to Lithgow Great Western 
Highway Upgrade: Crash Report (RTA, 2008b) and provided updated tools and mapping to better assist in the 
route design process.  

The presentations included further information on the geology of the study area and the geotechnical 
implications for the development of route options. Details on the engineering solutions and structures required, 
such as retaining walls, bridges, viaducts and tunnels, were discussed. In addition, further information was 
provided on the principles of road design, including the principles of designing in three dimensions (that is, 
downhill and uphill grades, as well as curves and straights). 

Following the presentations, there were five design sessions − one session for each of the four confirmed 
corridors and a ‘freestyle’ session, during which the participants were given the opportunity to either develop 
route options outside the bounds of the four confirmed corridors or to revisit their designs in any of the 
confirmed corridors. 

Figures 5-2 to 5-5 illustrate the route options developed at the workshops for the modified orange, modified 
red, modified green and modified purple corridors, respectively. In developing these route options, the 
community members identified a number of key issues that informed their decisions. The route options 
developed outside the four confirmed corridors during the ‘freestyle’ session are shown in Figure 5-6. 
Appendix A provides a more detailed overview of the results of the freestyle session as well as a preliminary 
assessment of each of the options identified. 

During Workshop 2, participants raised a number of issues and actions, including the need to provide additional 
information particularly in relation to climbing trails and utilities such as the overhead high voltage transmission 
lines and fibre optic cables. Throughout the consultation process for the project and at Workshop 2, a number 
of community members also raised concerns and questions regarding the presence of black ice and fog along 
the highway and the implications of these factors in the development of a proposed upgrade.   

5.3.3. Workshop 3 

Workshop 3 (13 June 2009) provided the community with further information regarding the key issues within the 
corridors to enable them to refine the routes developed in the previous workshops. The additional information 
related to urban design, landscape and climatological considerations, such as black ice and fog. The workshop 
also provided additional constraints mapping in direct response to key issues that were raised by the 
community during the previous workshops. The constraints mapping included recreational facilities (such as 
bushwalking and climbing trails) and utilities (such as the overhead transmission lines).  
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 Figure 5-2 Workshop-derived routes within the modified orange corridor 
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 Figure 5-3 Workshop-derived routes within the modified red corridor 
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 Figure 5-4 Workshop-derived routes within the modified green corridor 
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 Figure 5-5 Workshop-derived routes within the modified purple corridor 
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 Figure 5-6 Workshop-derived routes developed during the freestyle session 
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During the design sessions, the RTA designers provided feedback on the routes developed by the community. 
The RTA designers identified buffered route options 200 metres wide that grouped the large majority of 
workshop-derived route options. Longitudinal sections were prepared for the buffered route options, or part 
thereof, to provide the community with a better understanding of the topography and grades along this 
alignment and provide some initial commentary on the type of structures that would be required.  

5.3.4. Workshop 4 

Workshop 4 (31 October 2009) will be held following the announcement of feasible route options. It will provide 
community participants with feedback regarding the feasible route options that have been announced. This 
workshop will provide the community with an understanding of how the RTA design team developed the 
feasible route options and how the community route options were incorporated into this outcome. The RTA will 
also present feedback on how it has considered the route options developed during the ‘freestyle’ design 
sessions. 

5.4. Summary of issues raised during consultation 

Table 5-1 provides an outline of the consultation activities that have been undertaken since the announcement 
of corridors in November 2008.  The issues raised are briefly outlined in the subsequent sections. 

 Table 5-1 Consultation undertaken following the announcement of corridors 

Activity Location Date Attendees 
Community meetings focused on potential corridors 
Community meeting Lithgow: Fatima Hall, 1102 Great Western 

Highway  
24 November 
2008 
 

60 

Community meeting Mount Victoria: Mount Victoria Public School, 
Great Western Highway 

25 November 
2008 

125 

Community meeting Hartley: Hartley school building, corner Mid 
Hartley Road and Great Western Highway  

26 November 
2008, 12–2pm 

69 

Community meeting Hartley: Hartley school building, corner Mid 
Hartley Road and Great Western Highway 

26 November 
2008, 6.30–
8.30pm 

81 

Community meeting Clarence: Dargan/Clarence fire shed, Chifley 
Road 

27 November 
2008 

32 

Community workshops 
Workshop Mount Victoria: Mount Victoria Public School, 

Great Western Highway 
2 December 
2008 

35 

Workshop Hartley: Hartley school building, corner Mid 
Hartley Road and Great Western Highway 

3 December 
2008 

25 

Workshop Lithgow: Union Theatre, 63-65 Bridge Street 3 December 
2008 

12 

Workshop Clarence: Dargan/Clarence fire shed, Chifley 
Road 

4 December 
2008 

13 
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Activity Location Date Attendees 
Workshop Hartley: Hartley school building, corner Mid 

Hartley Road and Great Western Highway 
6 December 
2008 

20 

Staffed displays 
Display Hartley Vale: Comet Inn, Hartley Vale Road 29 November 

2008 
16 

Display Lithgow: Lithgow Regional Library, 157 Main 
Street 

29 November 
2008 

23 

Display Lithgow: Lithgow Golf Club, Great Western 
Highway 

6 December 
2008 

23 

Display Hartley: Hartley school building, corner Mid 
Hartley Road and Great Western Highway 

9 December 
2008 

3 

Display Clarence: Dargan/Clarence fire shed, Chifley 
Road 

10 December 
2008 

12 

Display Lithgow: RTA Motor Registry, Valley Plaza 
Shopping Centre 

11 December 
2008 

3 

Display Hartley: Hartley school building, corner Mid 
Hartley Road and Great Western Highway 

13 December 
2008 

2 

Aboriginal community consultation 
Information Meeting Katoomba: Blue Mountains Aboriginal Cultural 

Resource Centre 14 Oak Street Katoomba  
12 December 
2008 

8 

Focus Group Katoomba: Katoomba/Leura Senior Citizens and 
Community Centre, 81 – 83 Katoomba Street 

7 May 2009 13 

Confirmed corridors announcement 
Stakeholder Meeting Hartley: Hartley Highway Action Group 15 April 2009 12 
Community meeting Hartley: School building, corner Mid Hartley Road 

and Great Western Highway  
16 April 2009 96 

Community meeting Mount Victoria: Public school, Great Western 
Highway 

16 April 2009 163 

Stakeholder Meeting Blackheath: Blackheath Highway Action Group 16 April 2009 8 
Confirmed corridors displays 
Display Blue Mountains City Council: Civic Place, Katoomba 
Display Katoomba Library: Town Centre Arcade, Katoomba Street, Katoomba 
Display Lithgow City Council: 180 Mort Street, Lithgow 
Display Lithgow Motor Registry: Shop 51, Valley Plaza, corner Lithgow and Bent streets, 

Lithgow 
Display Lithgow Library: 157 Main Street, Lithgow 
Display Oberon Shire Council: Oberon Street, Oberon 
Community route option development workshops (full day) 
Community Mount Victoria: Public School, Great Western 16 May 2009 45 
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Activity Location Date Attendees 
Workshop Highway 
Community 
Workshop 

Mount Victoria: Public School, Great Western 
Highway 

16 May 2009 41 

Community 
Workshop 

Mount Victoria: Public School, Great Western 
Highway 

23 May 2009 34 

Community 
Workshop 

Mount Victoria: Public School, Great Western 
Highway 

23 May 2009 28 

Community 
Workshop 

Mount Victoria: Public School, Great Western 
Highway 

13 June 2009 35 

Community 
Workshop 

Mount Victoria: Public School, Great Western 
Highway 

13 June 2009 30 

 
5.4.1. Issues raised by the community 

The issues raised during the submissions period following the corridor announcement in November 2008 were 
grouped into four categories:  

 Functional and engineering issues. 
 Environmental and ecological issues. 
 Social and economic issues.  
 Cost issues.  

The main issues raised by stakeholders focussed on: 

 The need to protect areas of environmental significance (in particular, threatened and endangered flora 
and fauna). 

 Engineering and design options (including alternatives such as tunnels). 
 Loss of amenity and severance. 
 Traffic modelling (particularly movement of B-double trucks). 
 Whether the commitment to bypass Mount Victoria would be honoured. 
 The extent of heritage items in the study area. 
 Climate issues such as fog and black ice. 
 Noise issues. 
 Road safety, particularly at Forty Bends, River Lett Hill and Victoria Pass. 
 The potential effect on properties and businesses. 
 The Central West Transport Needs Study (2009). 

The submissions report (February 2009) provided details of all issues raised in response to the proposed 
corridors and the RTA’s responses to these issues. 
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Issues raised by the community during the meetings following the announcement of the confirmed corridors in 
April 2009 included: 

 The decision to no longer consider a route through the Newnes plateau. 
 The bypass of Mount Victoria. 
 B-double trucks. 

5.4.2. Consultation with the Aboriginal community 

An information meeting was held for Aboriginal communities on 12 December 2008 at Katoomba as part of the 
display of corridors in which routes may be feasible. An overview of the initial corridors was provided and 
discussion was held about balancing key issues in the road design process. The RTA outlined the importance 
of the early identification of potential sites and items of Aboriginal significance within the corridors so that such 
areas can be avoided or impacts minimised through the route selection process. Concerns were raised about 
the impact on the significance of the region for Aboriginal peoples, as well as fauna and wildlife corridors, 
particularly in relation to the Red corridor.  

An Aboriginal focus group meeting was held on 7 May 2009 as part of the display of confirmed corridors. 
Presentations were given at the meeting to provide attendees with an overview of the project, the RTA’s 
procedure for Aboriginal cultural heritage assessment and investigation, and the results of the preliminary 
Aboriginal heritage investigations done to date. The focus group participants were then asked to assist the RTA 
in identifying sensitive and important sites that may affect route option development within the confirmed 
corridors. The issues raised at this meeting included: 

 Concern regarding potential impacts of the modified red corridor (option 1 and 2) on significant and active 
Aboriginal sites. 

 The need for Hyde Park (located to the east of the highway, beside the River Lett) to be seen as equal to 
the Hartley historic site from a historical perspective.  

 The identification of Hyde Park as a women’s site and Hassans Walls as a men’s site.  
 The need for different stakeholder groups to be offered separate times to drive through the area. 

Section 6.10.3 provides further information regarding Aboriginal community consultation. 

5.5. Ongoing and future consultation 

The next stages of the consultation process are: 

 Orange corridor confirmation community update  early October 2009. 
 Route option community update   mid to late October 2009. 
 Route options display for comment   23 October – 20 November 2009. 
 Community meetings to discuss route options  31 October 2009. 
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 Value management workshop   25–26 November 2009. 
 Value management outcome announcement  December 2009. 
 Preferred route display for comment   by Easter 2010. 

5.5.1. Consultation during exhibition of this report 

This report will be made available to the public and published on the project website (www.rta.nsw.gov.au). The 
final community route option workshop will be conducted at the time the report is released. This will enable 
feedback to be given at a more detailed level to the community members who have participated in the 
workshops. Public meetings will also be held at various locations and times to ensure maximum accessibility, 
providing the public with information about the feasible routes and an opportunity to discuss these with the 
project team. A submission period will begin following release of the report and the community and 
stakeholders will be invited to make submissions for consideration by the project team. A community update will 
also be released detailing the feasible route options and asking for feedback. Information in the community 
update will also be placed on static display at various locations in the local area. After the submission period, all 
issues raised will be summarised for input into the value management study. 

The value management study will be undertaken with selected stakeholders and community members, as part 
of the identification of a preferred route. An invitation to nominate as a community participant in the value 
management process will be included in both the orange corridor confirmation community update and the route 
options community update. The outcomes of the value management study will be announced in December 
2009.  

Further community meetings and displays will be conducted after the preferred route is announced (prior to 
Easter 2010). 

5.5.2. Ongoing consultation 

Submissions are welcome at any stage of the project, and can be made by: 

 Email: western_projects@rta.nsw.gov.au  
 Mail: PO Box 334 Parkes NSW 2870. 
 Phone: 1800 035 733 (toll free). 
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6. Environmental and technical investigations 
6.1. Overview  

The study area is situated within the Blue Mountains and Lithgow local government areas. It extends from 
Browntown Oval, east of Mount Victoria to about 1 kilometre west of the McKanes Falls Road junction at South 
Bowenfels.  

The study area is largely constrained by the terrain, with the steep escarpment of Mount Victoria, Mount York 
and Sugarloaf Mountain to the east, the Newnes Plateau and Hassans Walls Range to the north, and River Lett 
Hill steeply rising along the western edge. The Blue Mountains National Park and World Heritage Area is 
situated along the eastern edge of the study area and the Newnes State Forest is to the north. 

As part of the investigations of the confirmed corridors, further technical and environmental investigations were 
undertaken to build on the information provided in the Study Area Investigations and Corridor Identification 
Report (RTA, 2009d). These investigations included further desktop investigations as well as field 
investigations, where required, to verify the desktop information. The investigations undertaken as part of this 
phase are listed below, and a summary of findings is provided in the following sections. 

 Traffic and transport. 
 Geology and geotechnical considerations. 
 Winter weather events. 
 Biodiversity. 
 Contaminated land. 
 Greenhouse gases. 
 Hydrology. 
 Water quality. 
 Aboriginal heritage. 
 Non-Aboriginal heritage. 
 Noise. 
 Socio-economic. 
 Land use and property. 
 Urban design, landscape and visual assessment. 
 Services and public utilities. 
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6.2. Traffic and transport issues 

The traffic and transport issues within and around the study area, and the performance of the existing highway 
in terms of travel speeds, safety and traffic volumes, are addressed in the Strategic Review of a Newnes 
Plateau Corridor Report (RTA, 2008c). Key findings are summarised below. 

The main transport routes in the study area are the Great Western Highway, the Bells Line of Road and the 
Main Western Railway Line. However, all have the following major limitations as significant transport corridors 
across the Blue Mountains:  

 The two roads are limited by the very steep grades, tight curves and limited overtaking opportunities.  
 Rail capacity and use is constrained by freight and passenger rail having to share the same track. This, 

along with the steep topography and limited opportunities for commuter trains to overtake freight trains, 
prevents rail from substantially increasing the amount of freight it is able to transport across the Blue 
Mountains. 

While the upgrades of the Great Western Highway east of Mount Victoria have enhanced the highway’s 
efficacy, the route will remain an inefficient mountain crossing without upgrading the section of the highway 
between Katoomba and Lithgow. The current project is an essential part of this overall improvement. 

6.2.1. The existing Great Western Highway 

The Great Western Highway in the study area is 18.4 kilometres long. The highway generally provides a single 
traffic lane in each direction, though there are additional overtaking lanes on the steep grades of Victoria Pass 
and for the climbs up River Lett Hill.  

There are a number of different speed zones along this length of the highway, including: 

 40 kilometres per hour for heavy vehicles on the steep descents of Victoria Pass and River Lett Hill. 
 40 kilometres per hour through the Mount Victoria school zone. 
 60 kilometres per hour through Mount Victoria and on the descent of Victoria Pass. 
 90 kilometres per hour from the base of Victoria Pass through to Lithgow.  

A speed camera is located on the eastern side of the River Lett Bridge. 

Refer to Section 2.2.2 for further information on the travel speeds along the highway. 

6.2.2. Crashes  

Crash data from 2003 to 2007 for study area can be found in the Mt Victoria to Lithgow Great Western Highway 
Upgrade: Crash Report (RTA, 2008b). This report includes the identification of the following crash clusters: 

 Top curve at Mount Victoria: this curve, with advisory curve speed warning signs for 45 kilometres per 
hour, recorded 12 crashes between 2003 and 2007. 
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 Bottom curve at Mount Victoria: this curve, with advisory curve speed warning signs for 35 kilometres 
per hour, at the bottom of the steep Victoria Pass, had 13 crashes between 2003 and 2007, including one 
fatal crash and eight injury crashes. 

 River Lett Hill: this one-kilometre section of steep, winding slope had 20 crashes between 2003 and 
2007, including two fatal and 10 injury crashes. 

For further information, refer to Section 6.2.2 and the Mt Victoria to Lithgow Great Western Highway Upgrade: 
Crash Report (RTA, 2008b).  

6.2.3. Traffic volumes in the region 

The Great Western Highway is the primary route crossing the Blue Mountains, while the Bells Line of Road 
provides a supplementary route. Locally the highway services agricultural operations in the valley and provides 
an important link for the villages within the study area, such as Little Hartley.  

Figure 6-1 provides a summary of the traffic within the study area.  Traffic volumes on the highway in the 
region are characterised by: 

 High volumes of light vehicles relative to other non-coastal rural highways (refer to Table 6-1). The 
highway is used by over 6,000 to over 10,000 vehicles per day. Volumes generally increase eastbound as 
more traffic joins the highway, first from Jenolan Caves Road, then the Mount Victoria urban area and then 
the Darling Causeway. This increase in traffic volumes is greater for light vehicles than for heavy vehicles. 

 High volumes of heavy vehicles relative to other rural state routes. Heavy vehicle numbers comprise 14 to 
16 per cent of all vehicles, with 400–500 rigid trucks, 700–900 semi-trailers and 10 19-metre B-Double 
trucks per day. (Standard 26-metre B-Doubles are not permitted to use the highway as it is not an 
approved 26-metre B-Double route, principally because of the steep grades.) In his announcement of 27 
August 2009, the Minister for Roads emphasised that the NSW Government had no plans to allow B-
double trucks over 19 metres along the highway. 

Combining the light vehicle volumes with the heavy vehicle volumes, and adjusting for axle pairs instead of 
actual vehicles, corresponds to traffic volumes of 9,000 to 13,000 vehicles per day.  

6.2.4. Traffic volumes within the study area 

Traffic counts were undertaken on roads between Mount Victoria and Marrangaroo between May and August 
2008. Between Mount Victoria and Lithgow, traffic along the highway ranged from about 6,800 to 8,600 
vehicles per day. Traffic volumes to the west of Lithgow reached as high as 13,200 vehicles per day, while the 
section to the east of Mount Victoria had traffic volumes of about 10,200 vehicles per day (RTA, 2008c).   

Annual average growth rates for the highway have been determined through an analysis of historical annual 
average daily traffic (AADT) data. This analysis indicates that the highway between Mount Victoria and Lithgow 
experienced minimal growth or a decline in traffic between 1996 and 2005.  
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 Figure 6-1 Traffic volumes within the study area 
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Traffic growth modelling was undertaken as part of the Strategic Review of Newnes Plateau Corridor (RTA, 
2008c). This modelling indicates that, in the absence of any new highway route, traffic volume on the highway 
west of Mount Victoria is anticipated to grow from around 9,100 vehicles per day in 2008 to 12,900 in 2041 for 
the low-growth scenario, and 16,700 vehicles per day for the high-growth scenario. 

6.3. Geology and geotechnical considerations 

A geological and geotechnical desktop study and a site investigation were undertaken to identify geotechnical 
related risks, costs and opportunities within the study area and to assess design, construction and maintenance 
aspects, particularly geotechnical constraints and possible design solutions. The geotechnical model was 
based on aerial photography, contours, published geological maps, published papers, plans of coal and shale 
mines, coal boreholes, water bore logs, inspection of existing road cuttings and site inspections. 

The geological and geotechnical assessment is documented in the Geology and Geotechnical Working Paper 
(RTA, 2009a), and key findings are summarised below. 

6.3.1. Stratigraphy and geological units 

The following rock units are present within the study area (refer to Figure 6-1): 

 The uppermost geological unit, which outcrops on the plateau in hills above the escarpments, is the Banks 
Wall Sandstone. This is a generally low to very low strength sandstone with occasional claystone 
interbeds. The road and railway cuttings along the Darling Causeway are in this unit. 

 Below the Banks Wall Sandstone is the Burra-Moko Head Sandstone, which is about 55 metres thick at 
Victoria Pass. This unit generally forms the escarpments. It comprises a generally medium to coarse 
grained, medium to high strength sandstone with thin, shaly interbeds in the upper half and occasional 
red-brown claystone beds that are about two to four metres thick. One of these beds – Mount York 
Claystone – is at the top of the unit, and can be seen in outcrop at the lookout at the top of Victoria Pass. 

 Below the Burra-Moko Head Sandstone is the Caley Formation, which is about 28 metres thick at Victoria 
Pass. The unit comprises sandstone, claystone and siltstone beds. 

 Below the Caley Formation are the Illawarra Coal Measures, which are about 90 metres thick at Victoria 
Pass. The Illawarra Coal Measures are mostly buried below talus slopes (loose soils and rock that has 
fallen from the escarpments above). The unit comprises interbedded claystone, siltstone, sandstone and 
coal. The unit has numerous closely-spaced rock defects and is mostly deeply weathered in the cuttings 
on Victoria Pass. The Katoomba coal seam (mined under a section of the purple corridor) is at the top of 
the unit; the Wongawilli seam is also towards the top of the unit and the Lithgow seam is near the bottom 
of the unit, as is the oil shale seam mined under a section of the green corridor. 

 Below the Illawarra Coal Measures are rocks of the Shoalhaven Group. These are about 130 metres thick. 
This unit comprises siltstone, sandstone and conglomerate and appears to be weathered to variable 
depths. Most of the valley floor, except the area around Hartley, is in this unit. Acid sulphate rock, 
discussed later, has been intersected in a number of road cuttings in this unit. 
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 Below the Shoalhaven Group are the older basement rocks of Carboniferous age. In the study area, the 
basement rock is granitic and outcrops in the area around Hartley, with the width of outcrop thinning to the 
north. 

6.3.2. Design and construction considerations 

Escarpments and talus 
The distinctive Blue Mountains topography of escarpments (cliffs), with talus slopes below, is present along the 
entire eastern edge of the study area. These escarpments and talus are important considerations as they pose 
construction risks. 

The escarpments are in the Burra-Moko Head Sandstone and the Caley Formation that are more resistant to 
weathering and erosion than the underlying Illawarra Coal Measures, resulting in undercutting and loss of 
support at the base of the escarpment. A common failure mechanism where the escarpment has loss of 
support at the toe, is collapse or toppling of joint-bound pillars, resulting in rock avalanches. Much of the 
escarpment surface comprises large, planar, joint surfaces that form release surfaces. The rate of retreat of the 
escarpment is likely to be higher where coal mining beneath the escarpment causes settlement and cracking of 
the overlying rock. 

The material that falls from the escarpments accumulates on the slopes below as a layer of rock and soil 
referred to as talus. Some of the rock does not break up and boulders as large as 10 metres high are 
commonly observed on the surface of the talus. The talus slopes flatten away from the escarpment. The 
material in the steeper slopes, closer to the escarpment, is commonly at or close to its angle of repose (up to 
40 degrees). 

Any descent from the Blue Mountains plateau to the valley floor will have geotechnical constraints relating to 
escarpments and talus. The risks and costs associated with escarpments and talus may vary considerably with 
small lateral changes in route alignment, and a comparison needs to be made between specific route options 
rather than broad comparisons between zones. 

In the north-east corner of the study area, the escarpments are generally 20–30 metres high. West of Mount 
Victoria, near Victoria Pass, the escarpments are generally 15–25 metres high. The escarpments south of the 
Mount York Road peninsula are generally 30–40 metres high, and up to 50 metres high in places. 

Boulders and avalanches from escarpment failures have travelled as far as the base of the talus slope and 
large boulders with a dimension five to eight metres are often present 200–300 metres from the escarpment 
from which they fell. A boulder on the avalanche debris of a recent failure near Katoomba (230 metres from the 
escarpment) is about 13 metres wide. 

 The talus slopes adjacent to the escarpments are very steep, typically 35–40 degrees near the top of the 
slope. The steeper parts of the talus slopes are probably at or close to the angle of repose for the 
materials and are likely to be of marginal stability. At this stage, a significant unknown is the depth of talus 
at various locations. A shallow cover of talus (about five metres deep) over bedrock has very different



Mount Victoria to Lithgow 
Great Western Highway Upgrade 
Route Options Development Report 

       
  

  
PAGE 56 
 

 Figure 6-2 Schematic cross section illustrating the stratigraphy and geological units 
 
 
 



Mount Victoria to Lithgow 
Great Western Highway Upgrade 

Route Options Development Report 

       
  

  
PAGE 57 

 

 
design, cost and risk shallow cover of talus implications to a deep layer of talus (about 20 metres deep) over 
bedrock.  

Future investigation of the extent and depth of talus is likely to include seismic refraction and drilling. Talus 
instability may be affected by other factors such as clay content, depth of weathered clayey bedrock beneath 
the talus, groundwater levels and lateral seepage, so that instability may arise in less steep slopes where these 
factors are present. 

Escarpment risk  
The escarpments may pose a significant rockfall and avalanche risk, particularly to viaducts, that would need to 
be addressed in route selection and design. 

Slope risk is assessed in accordance with the RTA Guide to Slope Risk Rating V3.1, with high risk being 
categorised as Assessed Risk Level (ARL) 1 and low risk as ARL 5. Achieving an ARL of 4 or better (the 
desirable level for new works) would require careful investigation and analysis. 

Due to the very high capital value of viaducts and the lack of alternative roads in the event these structures are 
damaged, it may be necessary to modify the risk assessment or mitigation procedures for these structures 
below escarpments. Initial assessments of the risk to viaducts located below escarpments indicate an ARL of 3. 
Similarly, the indicated initial assessment of the risk to road users where the highway may be located close to 
existing surface level, below escarpments, is ARL 3.  

These assessments are preliminary and a detailed study is needed to accurately determine the probability and 
consequences of large boulders impacting viaduct piers and boulders reaching traffic lanes where the highway 
formation is close to the existing surface level. 

These aspects are discussed in more detail below. 

Escarpments – risk to viaducts 
For alignments utilising a creek valley to descend from the plateau to the valley floor, there may be a significant 
risk to a viaduct from large boulders falling from the adjacent escarpments in a rock avalanche or as individual 
rockfalls and travelling at speed down the talus slopes below.  

The level of risk is currently uncertain. However, if necessary, the risk could be greatly reduced by aligning the 
road onto the adjacent ridges and locating the start of the viaduct at the end of the ridge. Further studies are 
needed to assess risks and the road design feasibility of this ridge alternative.     

If a ‘viaduct in valley’ design were adopted for the highway upgrade, then the risk would need to be assessed 
and quantified. The design would include measures to reduce the risk to acceptable levels.   
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There are similar risks to a viaduct situated below and adjacent to a single talus slope and escarpment such as 
on the south-west side of the Mount York Road escarpment, which is up to 50 metres high, with steep talus 
slopes below. The risk would need to be reliably assessed and quantified and the design would need to include 
measures to reduce the risk to acceptable levels. 

Descent of the escarpment to the south of the study area, in the vicinity of Mount Victoria, should include 
options for increased lateral clearance from the base of the talus slope. 

Escarpments – risk to road users where highway is close to existing surface level 
In a number of locations, there is the potential for the proposed upgrade to pass near the base of talus slopes, 
with escarpments above, and there is a risk of rockfalls and rock avalanches impacting road users. At this 
stage, the level of risk is uncertain. Potential locations for this type of risk are west of and below the Mount York 
Road escarpment and in the Forty Bends area below Hassans Walls.   

There are also potential rockfall risks at the start of a descent from the escarpment, which would need to be 
addressed in the design.     

Talus slopes – risks and design considerations 
Preliminary investigation indicates that a viaduct would be required to descend from the plateau. Viaduct 
options would require one or more piers to be founded on talus slopes. It appears feasible to construct a pier on 
the talus where the talus has a slope of about 2:1 or flatter. The construction pad would need to include a 
retaining wall and be designed to ensure global stability. An access track would need to be constructed on the 
talus slope to provide access for construction purposes. 

The stability of cuttings or fill embankments constructed on the steeper talus would need to be assessed. It is 
likely that retaining and stabilisation measures designed to ensure the global stability of the road would be 
required. Creep movement is also likely in the steeper talus slopes and the curved shape of occasional tree 
trunks indicates that creep movement has occurred. Viaduct piers on talus slopes would need to be isolated 
from such creep movement by having them within oversized, cased holes with sufficient open space to 
accommodate at least 100 years of creep movement. 

The risk to viaduct piers from avalanches and large boulders is greater on the talus slopes compared to the 
more gently sloping valley floor beyond the talus slope. Earth mounds or structural barriers could be designed 
to deflect boulders from piers. It is likely to be more difficult to design a structure that would deflect a large 
avalanche. In addition, large earth mounds on talus, upslope of viaduct piers, would need considerable 
engineering to maintain a reasonable factor of safety against global slope failure and to reduce creep at viaduct 
piers to acceptable rates. 

Large diameter, deep bored piles are anticipated to be required to support viaduct structures in view of low and 
or variable rock strength below the piers. Spread footings may be feasible for the eastern abutments. For pier 
foundations in the talus areas, the piles are likely to be sleeved to cater for potential down slope movement of 
the talus. Subject to engineering feasibility and cost studies, a long-span bridge may be considered (such as a 
cable-stayed or balanced cantilever bridge) to minimise or eliminate foundation piers within talus slopes. 
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For any viaduct descent at right angles to an escarpment or off the end of an escarpment ridge, the eastern 
200 to 300 metres of the viaduct would need to be over talus and it is likely that at least one pier of a 
conventional balanced or cantilever bridge would need to be constructed on the steeper talus slope. Rigid 
barriers, rock ditches, earth mounds or deflection walls would be required to protect foundation piers. The size 
of these structures is anticipated to be quite substantial in view of the steepness of the escarpments and 
potential large rock size. 

An alternative to constructing a pier on the talus slope is to design a cable-stayed bridge. The tower would be 
about 100 metres high above deck level. The first pier would be located on or near the valley floor, avoiding the 
environmental and engineering problems associated with constructing a pier on the steep talus slope. However, 
there would be other substantial engineering challenges associated with the design and construction of such a 
structure. There may be other large-span viaduct options. 

Foundations for viaducts for escarpment descent 
Piles for the various viaduct options would be founded in the Illawarra coal measures or the Shoalhaven Group 
rocks, except possibly at the eastern abutments. At this stage, the depth of weathering in these units at 
potential viaduct sites is not known. However, existing cuttings along the highway and driller’s logs for water 
bores indicate that depths of weathering are very variable, ranging from only a few metres to 40 metres. With 
the available information, it is not possible to determine the type of foundation conditions with any greater 
degree of accuracy. Nevertheless, the weathered rock in both geological units is likely to be poor with respect 
to foundation conditions. This implies that the foundation costs for viaduct options would likely be significant. 

Foundations for bridges for railway and creek crossings 
The foundations for bridges would likely be bored piles, spread footings or possibly driven piles depending on 
the depths and properties of soil and rock materials present at bridge sites. Foundations in the Shoalhaven 
Group rocks may need to be designed to withstand attack from acid sulphate rock. 

For a shallow underpass beneath the railway, the rail lines would likely be supported on a bridge. The bridge 
would be founded in the relatively weak Banks Wall Sandstone, probably on bored piles designed to transfer 
the bridge loads to the weak rock through shaft adhesion and end bearing. 

Acid sulphate rock 
There are a number of existing cuttings on the Great Western Highway in acid sulphate rocks within the 
Shoalhaven Group. These rocks occur in the central and western parts of the study area. They contain iron 
sulphides that oxidise when exposed in cuttings, producing iron oxides, sulphates and sulphuric acid that 
represent an environmental hazard through effects on soil fertility, scalding of vegetation, and pollution of water 
courses. The oxidised sulphate minerals generated are of greater volume than the iron sulphides and break up 
the rock, causing fretting of the cut batter faces. The iron oxides cause staining and the sulphuric acid released 
can damage concrete and steel in structures and cause environmental damage.   

Remedial measures may include: encapsulating acid sulphate rock fill within low permeability fill to minimise the 
water and air reaching the rock; running acid leachate over limestone drains to neutralise the acid; cutting  
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 Figure 6-3 Mine workings 
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batter faces flatter to accommodate fretting; and using concrete and reinforcing designed to withstand acidic 
leachate conditions. With respect to the latter, and where required, viaduct piles founded in the Shoalhaven 
Group rocks would need to be designed to resist attack from acid groundwater. 

The risk from acid sulphate rock is considered similar for all corridors and is unlikely to be a significant input to 
route selection. It is recommended that, where possible, large cuttings in the Shoalhaven group rocks be 
avoided and that during investigation of route options, any proposed large cuttings in rocks of the Shoalhaven 
Group be drilled and assessed to determine whether or not acid sulphate rock is present. 

Acid sulphate rock may impact on the structural integrity of foundation piles and other concrete and steel road 
elements. Durability of concrete and steel in acid rock environments would need to be assessed during the 
design stage. Measures such as using concrete instead of steel, providing cover to the steel appropriate to an 
aggressive environment, and using sulphate-resistant concrete could be considered.  

Tunnel support and portals 
In the vicinity of the possible tunnel under Mount York Road, the base of the Banks Wall Sandstone ranges 
from about RL 1030 metres at the eastern end to RL 1040 metres at the western end. The geological unit(s) 
that the tunnel would be excavated through and the tunnel length would depend on the level at which the road 
is constructed. Sections of tunnel in the Banks Wall Sandstone would likely need heavy support, such as 
closely spaced rock bolts or steel sets. For sections of tunnel in the Burra-Moko Head Sandstone, below the 
Banks Wall Sandstone, patterned roof bolting would probably provide adequate roof support. Treatment 
schemes for a tunnel would be determined during more detailed investigation and design phases, and there 
would be provision for more intensive treatments for weaker zones such as faults, dykes and fractured zones. 

Due to the geometry of the ground surface and the rock units, it is difficult to locate a shorter tunnel in the 
Burra-Moko Head Sandstone (say, 300–500 metres long). If the base of the Banks Wall Sandstone were close 
to the level estimated, then a shorter tunnel with portal cuttings at a reasonable depth (about 20 metres deep) 
would be largely in the Banks Wall Sandstone. A longer tunnel would be needed if the tunnel were in the 
stronger Burra-Moko Head Sandstone, unless very deep portal cuttings were included in the design. The 
footprint of deep portal cuttings intersecting the Banks Wall Sandstone would depend on whether the cuttings 
were retained or not. 

A tunnel under Mount York Road would probably be excavated using a road header. Blasting in the stronger 
rock would also be an option provided vibration levels at nearby residences could be limited to acceptable 
levels. A tunnel beneath the railway is expected to be in Banks Wall Sandstone. 

Coal mines 
There are abandoned coal mines in the north-eastern portion of the study area where the potential route 
descends into the valley (refer to Figure 6-3). Mining ended here in the 1960s. The mines are at a level of 
about RL 890 metres, a level that will be refined in the near future by surveying the mine entrances. The 
workings on plans run in a north–south zone and underlie the full width of the corridor.   
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The mine plans also show an ’old tunnel‘ intersecting the surface on the western side of Hartley Vale Road. 
The collapsed tunnel opening can be seen from Hartley Vale Road, but the extent of any workings associated 
with the tunnel are not known. 

If the highway upgrade were to make a creek valley descent in the area of the coal mines, it would pass over 
300 metres of workings, then run sub-parallel to 600 metres of escarpment that would be potentially 
destabilised by the mine voids beneath it. The road is likely to be on a viaduct over this 600-metre section and 
the risk to the viaduct from avalanches and rock falls would need to be analysed. Possible measures to reduce 
these risks include filling the mine voids, stabilising the escarpments, increasing the thickness of viaduct piers 
and building mounds to deflect falling material away from viaduct piers. The viaduct’s eastern abutment would 
likely be founded over mine voids 30–50 metres below. 

To the north, a ridge option would pass over at least 500 metres of workings (refer to Figure 6-3). 

There are other abandoned mine workings under the hills to the north of Forty Bends, near Lithgow, and in the 
northern 100 metres of a short section of all corridors where they merge to the east of Forty Bends. In this 
location, the mines are under a talus slope and it is unlikely that any feasible routes would pass over the 
workings. 

Current available plans of the coal mines probably indicate the minimum extent of extraction. It is understood 
that it is likely that not all workings are shown on these plans and that other, unmapped, mine voids are likely to 
be present.  

Oil shale mines 
There are oil shale mines dating from the late 1800s in the north-east of the study area, just east and southeast 
of the coal mine area (refer to Figure 6-3). One kilometre further north, three shafts were inspected and there is 
a possibility that oil shale mines may also be present in the vicinity of these shafts. Oil shale mines are unlikely 
to be present towards the southern edge of the study area.   

As with the coal mines, it is unlikely that the plans of workings show the full extent of mining, and other 
unmapped mine voids are likely to be present.  

The mines appear to be at two different levels, probably between RL 785 and RL 792 metres under the valley 
floor and probably between RL 810 and RL 815 metres in the hills to either side of the valley. On a geological 
section prepared by the Department of Mines and Agriculture in 1901, the shale beds in the valley floor are 
shown in a down-thrusted, fault-bounded block. The vertical displacement is about 25 metres. The shale seam 
on the down-thrust block is shown 15 metres below the valley floor. Another source suggests that the faults 
were located by J. E. Carne, Assistant Geologist with the then Mines Department in 1903, who recorded them, 
noting that the displacement was eight metres or thereabouts (Carne, The Kerosene Shale Deposits of New 
South Wales – Memoirs of the Geological Survey of NSW, 1903). At this stage, the mine levels are uncertain 
and need to be checked by drilling. 
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It is possible that the proposed highway upgrade section would be 160–600 metres over oil shale mines and at 
risk of damage due to subsidence. Depending on the mine depths below the road level, treatment to prevent 
subsidence might include filling the voids or excavating to the base of the voids and then filling with engineered 
fill. The possible impact of subsidence on cutting batters would need to be addressed in the design. 

It may be necessary to grout the mine voids if found beneath the foundation piles at the western end of a 
viaduct. Alternatively, the foundation piles would have to be founded well below the mine voids. 

Batter design 
The design of the cut batter would have a significant impact on the road footprint where deep cuttings are 
needed. The road footprint may be constrained where it would impact on heritage items or environmentally 
sensitive areas, or where it would be undesirable for aesthetic and urban design reasons. The location, depth 
and footprint of cuttings depend on the detailed horizontal and vertical alignments of the route options, the 
nature of rock and soils intersected, and measures to support and steepen batters. Therefore, the following 
preliminary cut batter designs are intended for the initial comparison of specific route options and are of very 
limited use for broad comparison of the four corridors. (Fill embankments would generally be battered at 2H:1V, 
unless reinforced or retained.) Cut batters would generally be designed to achieve an assessed risk level (ARL) 
of 4 or better, with factor of safety checks where deemed necessary. The final batter designs would be based 
on geotechnical investigation of the individual cuttings. 

 The Banks Wall Sandstone is commonly of low to extremely low strength, friable and highly erodible. The 
cut batters need to be designed to minimise erosion and achieve an adequate factor of safety against 
instability, considering associated risks. Small vertical faces are recommended to reduce erosion and to 
provide adequate stability for individual faces. For preliminary purposes, an overall batter slope of 1H:1V 
with low vertical faces and benches can be adopted to provide a generally adequate global stability. 
Where appropriate low height benching of batters is not possible due to other constraints, cut batters in 
Bankswall Sandstone may require soil nailing and/or shotcreting to ensure long-term stability due to friable 
and weak rock properties. Where faces higher than three metres are needed, cost estimates should 
include an estimate for soil nailing. Typical geometry could have soil nails installed at 1.5 metre centres, 
with soil nail lengths 0.6 times the face height. Higher, steep to vertical unreinforced batters may be 
adopted where a risk assessment indicates that it is appropriate to do so.  

 The Burra-Moko Head Sandstone is generally of medium strength and an appropriate preliminary batter 
slope for route selection would be seven-metre-high faces cut at 0.5H:1V with 4.5-metre-wide benches. 
Where faces are orientated parallel to the main north-north-west or north-east joints sets, an allowance for 
rock bolting would need to be included in cost estimates.  

 The Illawarra Coal Measures and Shoalhaven Group mostly comprise thinly bedded shale, siltstone and 
sandstone, are generally closely jointed and are commonly deeply weathered. An appropriate preliminary 
batter slope for route selection would be seven metre high faces cut at 1.5H:1V with 4.5 metre wide 
enches. The final batter slopes are likely to vary between 2H:1V and 0.75H:1V depending on the rock 
types, rock strength, defect spacing and weathering.  

 In the case of the granite, it is more difficult to provide an appropriate preliminary batter slope for route 
selection. The granite appears to be variably weathered, in some locations having fresh granite close to 
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the surface and elsewhere being weathered to a depth of at least eight metres. It is suggested that a 
preliminary batter design of a seven-metre-high face at 2H:1V in assumed weathered granite and then 
seven metre high faces at 0.25H:1V in assumed fresh granite, with 4.5 metre wide benches, be used for 
route option assessment until borehole data becomes available.  

 Cut batters in talus are likely to be retained by rigid structures if they cannot be laid relatively flat at 
between 2H:1V and 3H:1V. If cuttings are needed in talus, it is suggested that an appropriate preliminary 
batter slope for route selection would be seven metre high faces cut at 3:1 with 4.5 metre wide benches.  

Excavation conditions and blasting 
Excavation of cuttings in the sedimentary rock units could probably be achieved without the need for blasting.  
Some blasting may be needed in stronger sandstone (high strength or higher). Where cuttings are in granite, 
some blasting is likely to be required. Blasting of granite and granite boulders is most likely to be needed in the 
area around the River Lett. Blasting may be a constraint where it is needed close to historic buildings that 
would require low vibration limits, where the highway needs closing while blasting is carried out, where air blast 
and vibration limits need to be met at houses, and where fly rock is a risk.  

Much excavation is likely to require ripping with medium to heavy weight bulldozers. Blasting may also be 
required for pre-split formation of batter faces steeper than 1H:1V. 

6.4. Winter weather related issues 

The RTA commissioned specialist advice from ARRB Group with respect to winter weather and the 
microclimates within the study area as input to the development of feasible route options. The investigations 
involved site inspections, reviewing meteorological records, reviewing operational data from the RTA, and 
public consultation and correspondence with local emergency service providers to obtain data on crashes on 
snow or ice-affected roads. The investigations found that the primary winter weather issue for the project 
relates to ice formation, although other potential hazards such as high winds and fog are discussed where 
appropriate. The investigations are documented in the Winter Weather Related Issues Working Paper (RTA, 
2009b), and key findings are summarised below. 

6.4.1. Ice and frost hazards 

In order for ice or frost to form, the road surface temperature is required to be below zero degrees Celsius 
(0°C). However, sufficient moisture must also be present in the form of liquid water on the road surface or 
water vapour in the atmosphere. In situations where there is no surface water and atmospheric humidity is low, 
road surfaces can reach temperatures significantly below 0°C without ice or frost forming.   

‘Black ice’ forms when liquid water freezes on a road surface and forms a smooth crystalline ‘sheet’ of ice. It is 
typically transparent, although it can occasionally appear light coloured or white as a result of small air bubbles 
entrained within the ice. As well as being difficult to see, the skid resistance afforded to vehicle tyres by ‘black 
ice’ is typically very low. ‘Black ice’ is most slippery when its surface temperature is around, or close to, 0°C 
and its skid resistance tends to increase at temperatures significantly below this. When ice has a surface 
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temperature close to 0°C, the pressure induced by the passage of a vehicle tyre over it can cause the 
uppermost surface to melt, resulting in a film of liquid water between the tyre and the ice, leading to a very low 
skid resistance. 

As well as being difficult to see, ‘black ice’ is typically very difficult to traverse safely. As a result, vehicular 
control can be lost relatively easily and, if all of a vehicle’s tyres lose traction, the vehicle will tend to travel in a 
straight line, regardless of any steering or braking by the driver. Additionally, due to the low level of sliding 
friction afforded by the ice following a loss of control, the vehicle will tend not to lose speed during its slide. 
Therefore, incidents tend to be relatively severe if an impact with a roadside object or another vehicle occurs.   

Another winter hazard is hoar frost. Hoar frost consists of collections of individual crystals of ice that form on 
surfaces at a temperature that is both below 0°C and below the temperature at which water will condense out 
of the air in contact with it (that is, below the ‘dew-point temperature’). In effect, hoar frost is ‘ice dew’ and, in 
temperate climates, its distinctive feathery white crystals can commonly be seen during cold winter mornings. 
Hoar frost can form at any time of day or night. However, it most commonly forms before or around dawn, as 
this is the time of day that temperatures tend to be at their lowest and humidity is at its highest.   

Hoar frost often affects grass and metal surfaces, such as road signs and parked cars, as these surfaces are 
generally colder than other objects due to their relatively large surface area compared to their mass and their 
inherent thermal properties. In geographic areas where surface temperatures can fall to 0°C or below, road 
surfaces are adversely affected by hoar frost from time to time. However, due to the fact that road surfaces are 
often relatively warm when compared to surrounding surfaces, formation is a more common occurrence on 
vegetated roadside verges. Hoar frost itself tends not to be as slippery as ‘black ice’. However, when it is driven 
on, the action of vehicle tyres often temporarily or partially melts the hoar frost crystals, which then re-freeze 
due to the sub-zero road surface temperature. The result is the formation of patches or strips of ‘black ice’ in 
the wheel tracks. Therefore, when it forms on road surfaces, hoar frost is a relatively hazardous phenomenon. 
Hoar frost is also relatively difficult to predict on road surfaces. This is because it can form directly onto a dry 
surface and almost as soon as the surface temperature falls below the threshold dew-point temperature.  

What causes ice formation on roads? 
Ice formation on any particular section of road is dependent upon just two factors: road surface temperature 
and the amount of moisture present. However, both of these variables are influenced by a number of further 
factors. Therefore, the relative propensity for ice to form at one site, when compared to another, is complicated, 
and dependent upon variables relating to: 

 The prevailing weather conditions. 
 The macro- and micro-climate of each site. 
 Local geography and topography. 
 Local altitude, latitude and distance from water bodies and/or large conurbations. 
 The construction of the road itself (such as its depth of construction, its constituent materials, and 

parameters such as surface profile and texture depth).  
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In most weather conditions, road surface temperature tends to decrease with altitude. However, during clear 
and calm winter mornings, the main factors affecting road surface temperature relate to the nature and 
topography of the immediate vicinity of each site. During such conditions, the coldest spots tend to be those 
located towards the bottom of slopes and/or those other spots that are most affected by radiational cooling and 
cold air (katabatic) drainage. This is especially the case with those sites that lie towards the bottom of south-
facing slopes. This is because such sites are often in shadow for long periods of time during daylight hours 
during the winter months (when the sun is low in the sky) and commence cooling overnight earlier and from a 
lower initial temperature than sites that are in full daylight. 

Elevated sections of road, such as those on viaducts or bridge decks, also tend to be more prone to ice and 
frost formation than adjacent sections of road, as they tend to radiate heat away relatively rapidly and have less 
mass below the surface of the road (due to a lesser depth of construction and formation) to retain and store the 
heat received during the day.  

Not surprisingly, those sites that are subject to the coldest temperatures combined with the greatest amounts of 
precipitation or other sources of water, whether by way of surface run-off or atmospheric humidity, are generally 
those that are most prone to ice formation. 

During the planning, design and construction stages of a new road, it is prudent to try to ensure that the road is 
routed such that, as far as is practicable, its alignment avoids ice-prone areas, or areas where the frequency 
that ice will form is significantly reduced. Notwithstanding, it must be recognised that where a new road is to be 
constructed in an area which experiences freezing temperatures, significant precipitation and/or high humidity, 
some degree of ice formation will be inevitable in certain weather conditions.  

Ice issues along the existing highway 
The section of the Great Western Highway at South Bowenfels known locally as Forty Bends is of most interest 
and concern regarding the formation of frost and ice. This section of road is included as part of the active 
program of winter maintenance from the RTA’s Lithgow depot. Notwithstanding, it appears that a significant ice-
related crash record exists at the location. 

The road in the Forty Bends area exhibits a number of sharp bends and lies towards the bottom of, and close 
to, the densely vegetated south-facing slopes of Padley’s Pedestal and Hassans Walls. The incidence of frost 
and ice on the road surface at this location is a direct result of the combination of long periods during the winter 
months when the road surface remains in shadow during daylight hours, coupled with the effects of cold air 
drainage during calm winter nights and consistently high relative humidity levels as a result of the dense 
vegetation nearby. 

The current highway immediately to the west of Mount Victoria follows a line that is relatively favourable in 
terms of adverse winter weather conditions. However, it is also still considered that the top and (to a lesser 
extent) bottom bends on the Victoria Pass slopes to the west of Mount Victoria are potentially prone to the 
occasional formation of ice or frost. Other sections of the highway in the study area, such as the slopes of River 
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Lett Hill and the bridge over the River Lett near Hartley, are also considered to be potentially prone to the 
formation of ice or frost, but not to the same extent as the Forty Bends section.   

6.4.2. Fog 

From weather data, site observations and discussions with the community, it is evident that certain sections of 
the highway can be affected by fog, which can reduce visibility to the point that it has a significant effect on road 
safety. The main types of fog that are likely to affect the study area are: 

 Orographic fog (referred to colloquially as ‘hill fog’): Orographic fog is caused by air cooling and reaching 
its saturation point as it is forced to ascend due to the terrain. Therefore, it mainly affects higher ground 
and tends to occur when there is a wind blowing onto the slope. 

 Radiation fog: Radiation fog mainly forms on clear and calm nights as a result of localised cooling of the 
ground through nocturnal radiation processes. It therefore tends to form and is densest at lower level sites 
that are subject to cold air drainage and/or that are also ‘frost hollows’. Radiation fog causes the greatest 
difficulty for road users, as it tends to form at localised sites and its density can vary significantly over short 
distances and timeframes. Therefore, drivers can be ‘caught out’ by suddenly finding themselves in fog 
when previous sections of their route have been completely fog-free. 

Research and experience indicate that, when fog reduces visibility levels to below 200 metres (which is the 
threshold for the formal meteorological definition of ‘thick fog’) this can cause significant problems on high-
speed roads. In addition, fog-prone sites also tend to experience higher humidity levels generally, which can 
adversely affect a site’s propensity for ice formation during winter. 

Due to its elevation, the area around Mount Victoria and along the Darling Causeway would be periodically 
susceptible to orographic fog. At times, this is likely to be dense enough to affect road users. 

6.4.3. Wind 

The data from weather recording stations in the region indicate that strong winds do not generally occur at most 
locations across the study area. However, given the relatively high altitude of some sections of the route and 
the nature of the local topography, experience indicates that strong wind gusts could be a hazard to road users 
from time to time at certain exposed locations on the route. 

The climatological data reviewed in the preparation of this report does not include maximum wind gust speeds.  
However, data from weather stations at Mount Boyce, Mount Victoria and Bathurst airport show mid-afternoon 
mean hourly wind speeds of up to and around 20 kilometres per hour. Although wind speeds of this strength 
would not typically cause any significant problems to road users, it is known that gusts can be strong enough to 
cause drivers of high-sided and two-wheeled vehicles some difficulty. However, this would only tend to be in 
those locations that are most exposed and at the highest elevations across the study area. 

6.5. Biodiversity  

The biodiversity assessment builds on the desktop information gathered as part of the Study Area 
Investigations and Corridor Identification Report (RTA, 2008d). Further desktop assessment and targeted field 
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investigations were carried out to ‘ground truth’ the composition and potential habitat values of vegetation 
communities and their affinities to threatened ecological communities. The assessment is documented in the 
Biodiversity Working Paper (RTA, 2009c), and key findings are summarised below. 

6.5.1. Vegetation communities 

Fourteen vegetation community associations have been mapped in the study area, as shown in Figure 6-4 and 
another nine are present surrounding the study area. 

The conservation value of each vegetation community in the study area was classified using a ranking system 
of moderate, high or very high conservation classes. This ranking was based on the following considerations:  

 The number of threatened flora species with potential to occur in the vegetation community based on the 
known distribution and habitat requirements. 

 The number of threatened fauna species with potential to occur in the vegetation community based on the 
known distribution and habitat requirements. 

 Whether the community is consistent with threatened ecological communities listed under state and 
federal legislation. 

 The percentage of the community that has been cleared in the region and the area of the community in 
conservation reserves (Tozer et al, 2006 and Department of Environment, Climate Change and Water 
[DECCW] Vegetation Database). 

The conservation value of the vegetation communities mapped in the study area is illustrated in Figure 6-5. 

6.5.2. Listed ecological communities 

Of the 14 vegetation communities mapped in the study area, five are listed as endangered or vulnerable 
ecological communities under the Commonwealth Environmental Protection and Biodiversity Conservation Act 
1999 (EPBC Act) and/or NSW Threatened Species Conservation Act 1995 (TSC Act). These are: 

 Blue Mountains Shoalhaven Hanging Swamps (listed under both the EPBC Act and TSC Act). 
 Tableland Bog (listed under both the EPBC Act and TSC Act). 
 Tableland Swamp Meadow (listed under both the EPBC Act and TSC Act). 
 Blue Mountains Heath (listed under both the EPBC Act and TSC Act). 
 Sandstone Scarp Warm Temperate Rainforest (listed under the TSC Act). 

These communities have been identified on the basis of broadscale vegetation mapping (Tozer et al 2006), 
descriptions of these communities provided in technical reports and initial field investigations. There is potential 
for further communities to be identified during detailed field surveys within the route options. The location and 
distribution of vegetation communities, including threatened ecological communities as defined by Tozer et al 
(2006), are shown in Figure 6-6 and listed in Table 6-1 
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 Figure 6-4 Vegetation communities 
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 Figure 6-5 Conservation values of vegetation communities  
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 Figure 6-6 Threatened ecological communities 
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 Figure 6-7 Approximate location of threatened flora in the study area 
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 Figure 6-8 Approximate locations of threatened fauna in the study area 
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 Figure 6-9 Wildlife corridors and priority fauna habitat 
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 Table 6-1 Vegetation associations of the study area and corresponding state- and 
Commonwealth-listed threatened communities. 

Map 
Unit 

Community NSW TSC Act -listed community Commonweatlth EPBC 
Act - listed community 

FrW 
p130 

Blue Mountains - 
Shoalhaven Hanging 
Swamps 

Blue Mountains Swamps in the Sydney Basin 
Bioregion (V) 

Temperate Highland Peat 
Swamps on Sandstone (E) 

FrW 
p53 

Tableland Bog Blue Mountains Swamps in the Sydney Basin 
Bioregion (V) 

Temperate Highland Peat 
Swamps on Sandstone (E) 

FrW 
p57 

Tableland Swamp 
Meadow 

Montane Peatland and Swamp of the New 
England Tableland, NSW North Coast, Sydney 
Basin, South East Corner, South Eastern 
Highlands and Australian Alps bioregions (E) 
Blue Mountains Swamps in the Sydney Basin 
Bioregion (V) 

Temperate Highland Peat 
Swamps on Sandstone (E) 

H124 Blue Mountains 
Heath 

Blue Mountains Swamps in the Sydney Basin 
Bioregion (V) 

Temperate Highland Peat 
Swamps on Sandstone (E) 

RF114 Sandstone Scarp 
Warm Temperate 
Rainforest  

Lowland Rainforest in NSW North Coast and 
Sydney Basin Bioregion (E) 

N/A 

V = Vulnerable E = Endangered  
 
The eastern extent of the study area is characterised by a layered geological structure, where groundwater can 
accumulate at sandstone-shale contacts. These bedding planes are where perched groundwater accumulates 
and supports the growth of groundwater dependent ecosystems (GDEs), including hanging swamps. Hanging 
swamps are easily impacted by poor quality surface run-off, construction activities, and developments that 
occur at a higher altitude. As hanging swamps require groundwater seepage, developments that modify, 
reduce or eliminate the infiltration of surface water to groundwater or impede the movement of groundwater to 
the hanging swamp, will impact the health of the swamp. It is expected that a road cutting or tunnel could lead 
to a significant water table dropdown in the local area, therefore limiting or cutting off water supply to dependent 
GDEs. 

6.5.3. Threatened flora 

On the basis of regional records and reports and the presence of suitable habitat, 34 threatened flora species 
potentially occur in the study area, and nine are recorded on the threatened species atlas database (obtained 
from DECCW, April 2009). These are: 

 Asterolasia buxifolia (Asterolasia buxifolia) – endangered under the TSC Act. 
 Bynoe’s wattle (Acacia bynoeana) – endangered under the TSC Act, vulnerable under the EPBC Act. 
 Smooth bush-pea (Pultenaea glabra) – vulnerable under both the TSC Act and EPBC Act. 
 Flockton wattle (Acacia flocktoniae) – vulnerable under both the TSC Act and EPBC Act. 
 Needle geebung (Persoonia acerosa) – vulnerable under both the TSC Act and EPBC Act. 
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 Buttercup doubletail (Diuris aequalis) – endangered under the TSC Act, vulnerable under the EPBC Act. 
 Slaty Leek Orchid (Prasophyllum fuscum) – vulnerable under both the TSC Act and EPBC Act. 
 Small-flower Grevillea (Grevillea parviflora subsp. parviflora) – vulnerable under both the TSC Act and 

EPBC Act. 
 Velleia perfoliata – vulnerable under both the TSC Act and EPBC Act. 

The slaty leek orchid, small flower grevillea and Velleia perfoliata have only been recently recorded in the study 
area; they were not listed on the threatened species atlas database search undertaken as part of the Phase 1 
investigations. 

The locations of recorded threatened flora species specific to the study area and the local area (that is, within a 
10-kilometre radius surrounding the study area) are illustrated in Figure 6-7. (There may be other threatened 
species and locations within the study area that have not yet been recorded.) 

6.5.4. Fungi 

One threatened fungi species (Hygrocybe anomala var. ianthinomarginata) is known within the Blue Mountains 
National Park near the study area and has the potential to occur in the area. It is a small terrestrial, brightly-
coloured gilled fungus and is listed as vulnerable under the Threatened Species Conservation Act. 

It occurs in gallery warm temperate forests associated with low fertility alluvial sandy soils dominated by Lilly 
Pilly (Acmena smithii), Grey Myrtle (Backhousia myrtifolia), Cheese Tree (Glochidion ferdinandi) and Sweet 
Pittosporum (Pittosporum undulatum). Fruiting bodies begin appearing mid May to mid July, sometimes to 
August (DECCW, 2005). 

It is also potentially present in Sandstone scarp warm temperate rainforest (RF114) and wet sclerophyll forests 
(WSF73; WSF66) on Hawkesbury sandstone (DECCW, 2005).  

6.5.5. Threatened fauna  

There is a diverse range of fauna habitats in the study area. These have been identified from the broadscale 
mapping of vegetation communities in the region (Tozer et al, 2006) and the classification of priority fauna 
habitats (DECCW, 2005). The study area includes the following fauna habitats: 

 Dry sclerophyll forest.  Heathland. 
 Wet sclerophyll forest.  Escarpments and rocky outcrops. 
 Woodland.  Freshwater aquatic/wetland habitats. 
 Derived grasslands.  Cleared agricultural landscapes. 
 Swamp forest (forested wetlands) and riparian areas.  Rainforest. 

 

On the basis of regional records, reports and the presence of suitable habitat, 39 threatened fauna species 
potentially occur in the study area, as listed in Table 6-2. 
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 Table 6-2 Potentially occurring threatened fauna species 

Species 
Status 

Suitable habitat type in study area 
Potential to 
occur in the 
study area 

EPBC 
Act 

TSC 
Act 

Mammals 
Eastern Pygmy Possum  - V Sclerophyll forests, heath and woodlands Very High 
Large-eared Pied Bat V V Sclerophyll forests and woodlands, 

potential roosting habitat in rocky 
escarpments. 

Very High 

Spotted-tailed Quoll E V Extensive areas of suitable habitat, and a 
considerable number of records in the 
study area. 

Very High 

Eastern False Pipistrelle - V Sclerophyll forests and woodlands. Very High 
Southern Brown Bandicoot E E Dry sclerophyll forest Very High 
Eastern Bent-wing Bat - V Dry sclerophyll forests, woodlands and 

derived grasslands, agricultural areas. 
Very High 

Eastern Freetail Bat - V Dry sclerophyll forests, woodlands and 
derived grasslands, agricultural areas 

Very High 

Large-footed Myotis  - V Freshwater wetlands, swamps, creeks and 
adjacent forest and woodland habitats. 

Very High 

Yellow-bellied Glider  - V Wet and dry sclerophyll forest Very High 
Squirrel Glider - V Wet and dry sclerophyll forests, woodlands 

and heaths. 
Very High 

Brush-tailed Rock Wallaby E E Dry sclerophyll ridgetop forests Very High 
Koala - V Dry sclerophyll forest and woodland Very High 
Long-nosed Potoroo V V Dry sclerophyll forest and woodland High 
Grey-headed Flying-fox V V Suitable foraging habitat present. Very High 
Yellow-bellied Sheathtail-bat - V Wet and dry sclerophyll forest Very High 
Greater Broad-nosed Bat - V Wet and dry sclerophyll forest Very High 
Birds 
Regent Honeyeater E E Dry sclerophyll forest and woodlands Very High 
Swift Parrot E E Dry sclerophyll forest and woodlands Very High 
Gang-gang Cockatoo - V Wet and dry sclerophyll forest Very High 

Glossy Black-Cockatoo - V Wet and dry sclerophyll forest Very High 
Brown Treecreeper - V Dry sclerophyll forest and woodlands Very High 
Hooded Robin - V Dry sclerophyll forest and woodlands High 
Black-chinned Honeyeater - V Dry sclerophyll forest and woodlands Very High 
Barking Owl - V Dry sclerophyll forest, woodlands Very High 
Powerful Owl - V Wet and dry sclerophyll forests, woodlands 

and rainforest 
Very High 
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Species 
Status 

Suitable habitat type in study area 
Potential to 
occur in the 
study area 

EPBC 
Act 

TSC 
Act 

Masked Owl - V Dry sclerophyll forest and woodlands Very High 
Sooty Owl - V Wet sclerophyll forest Very High 
Blue-billed Duck - V Open dams in agricultural areas Moderate 
Australian Painted Snipe - E Densely vegetated swamps Moderate 
Reptiles 
Blue Mountains Water Skink - E Densely vegetated swamps Very High 
Rosenberg's Goanna - V Heath, open forest and woodland High 
Broad-headed Snake  V V Dry sclerophyll forests on steep 

escarpments with exposed sandstone 
rocks, boulders and platforms 

Very High 

Amphibians 
Southern Barred Frog E E Rainforest streams Very High 
Booroolong Frog - E Streams through wet sclerophyll forests Very High 
Stuttering Frog - E Rainforest streams  
Giant Burrowing Frog V V Heath and woodland Very High 
Little John’s Tree Frog V V Streams in wet and dry sclerophyll forest 

and heath 
Very High 

Red-crowned Toadlet - V Dry sclerophyll forest in steeper terrain 
with exposed, boulders, and rocky slopes 

Very High 

Invertebrates 
Bathurst Copper Butterfly V E Dry sclerophyll forest and woodland.  Very High 

Giant Dragonfly - E Vegetated swamps and wetlands. Very High 
 
The locations of recorded threatened fauna species specific to the study area and surrounding local area are 
shown in Figure 6-8. This figure only provides the locations of the confirmed sightings and it is likely that other 
threatened fauna species and other localities for threatened fauna will be present within the study area. 

6.5.6. Migratory fauna 

The Environmental Protection and Biodiversity Conservation Act Protected Matters Report (Commonwealth 
Department of Environment, Water, Heritage and the Arts, October, 2008) identifies 12 migratory fauna species 
as potentially occurring in the study area. Of these species, at least six have marginal habitat and 28 have 
suitable habitat. These species, along with their preferred habitat requirements and a preliminary assessment 
of presence in the study area, are presented in Table 6-3.  
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 Table 6-3 Potentially occurring migratory species (EPBC Act) 

Common 
Name 

Species Preferred habitat Likely presence 

MIGRATORY TERRESTRIAL SPECIES 
Black-faced 
Monarch 

Monarcha 
melanopsis 

Rainforests, eucalypt forests and coastal 
scrubs 

Possible 

White-bellied 
Sea Eagle 

Haliaeetus 
leucogaster 

Predominantly ocean shores and 
estuaries, occasionally inland rivers and 
streams. 

Low probability 

White-
throated 
Needletail 

Hirundapus 
caudacutus 

A range of habitats from open modified 
landscapes to woodland and forest. 

Potentially fly over, forage and 
take refuge in the study area 

Rufous 
Fantail 

Rhipidura 
rufifrons 

Predominantly rainforest and forests Possible 

Rainbow Bee-
eater 

Merops 
ornatus 

Predominantly woodland and timbered 
plains 

Possible 

Regent 
Honeyeater 

Xanthomyza 
phrygia 

Forest and woodland habitats with the 
presence of suitable foraging species 
such as Yellow Box and Red Ironbark 

Low possibility 

Satin 
Flycatcher 

Myagra 
cyanoleuca 

Predominantly forests, particularly thick 
vegetation in gullies 

Possible 

MIGRATORY WETLAND/MARINE SPECIES 
Latham’s 
snipe 

Gallinago 
hardwickii 

Wetlands, wet meadows, flooded grassy 
paddocks, open grassland and drainage 
areas 

Not expected 

Painted snipe Rostratula 
australis) 

Wetlands, reedlands, marshes and 
swamps 

Not expected 

Cattle Egret Ardea ibis Grasslands, woodlands and wetlands, 
and is not common in arid areas. It also 
uses pastures and croplands, especially 
where drainage is poor. Often seen with 
cattle 

Potential habitat present in 
modified rural landscapes 

Great Egret Ardea alba Prefers shallow water, particularly when 
flowing, but may be seen on any watered 
area, including damp grasslands 

Possible, although habitat not 
well represented  

Fork-tailed 
Swift 

Apus pacificus The species breeds in Asia and migrate 
to Australia in the summer, where they 
spend their entire life-cycle on the wing, 
hunting, resting and sleeping 

Potential to occasionally fly over 
and forage in the region, but 
unlikely to be specific 
populations dependent on the 
study area 

 
6.5.7. Wildlife corridors and priority fauna habitat 

The NSW Department of Environment, Climate Change and Water has mapped priority fauna habitats and 
wildlife corridors within the region. Priority fauna habitats are fauna habitats that have exceptional importance 
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for the conservation of vertebrate fauna, particularly threatened species, and these can be used to guide 
conservation efforts toward areas that will have the greatest outcomes for fauna. Priority fauna habitats were 
identified by fauna field assessment projects done in the Greater Southern Sydney Region, and habitats were 
then mapped across the whole of the Catchment Management Authority (CMA) region using existing vegetation 
mapping. The intent is for priority fauna habitats to assist land management decisions including feral animal 
management, fire management, threatened species management actions, management of key threatening 
processes and land acquisitions for conservation purposes. 

Only one type of priority fauna habitat has been identified within the study area (Riverflat Forests), although 
Grassy Woodlands are located to the south-west of the study area. Remnant patches of Riverflat Forests are 
situated along the banks of the waterways within the study area, predominately along the River Lett in the 
vicinity of Hartley, as shown in Figure 6-9. This figure also shows the location of the Blue Mountains Western 
Escarpment wildlife corridor, which has been identified by the DECCW as a fauna movement corridor within the 
region. The wildlife corridor generally follows the eastern boundary of the study area, avoiding the populated 
areas of Mount Victoria. As can be seen, the wildlife corridor within the study area is generally narrower than 
the areas to the north and south of the study area, indicating its importance in providing a connection to these 
wider areas. Potential severance of this corridor is therefore an important consideration in selecting a preferred 
route, and would need to be accommodated in the design of any upgrade.  

6.6. Contaminated land  

A preliminary contaminated land assessment was undertaken to identify the potential for past and/or current 
sources of contamination in the study area. It was mainly a desktop assessment and involved a review of 
historical information, contamination records and aerial photography. A site inspection was also undertaken to 
document the current site conditions and identify potential areas or sources of contamination. The assessment 
is documented in the Contaminated Land Working Paper (RTA, 2009d). Key findings are summarised below. 

6.6.1. Potential for contamination 

A review of information relating to current and historical land uses was undertaken to identify potential 
contamination sources associated with activities recorded in the area. Figure 6-10 illustrates the areas that are 
or may potentially be contaminated or be sources of contaminants. It should be noted that some of the items 
identified did not come from contaminated sites registers (which list uses such as service station and airfields), 
but are identified here as part of the precautionary approach to the identification of contamination risks. It is 
understood that no previous contamination assessments or ground intrusive investigations have been 
undertaken within the boundaries of the study area. Accordingly, in the absence of this specific information, 
contamination risk within the study area has to be inferred from other sources, including: 

 Contaminated sites register: a search of the NSW contaminated land public record (DECCW) identifies 
the Former Shale Oil Refinery on Hartley Vale Road, Hartley Vale (see Figure 6-10) as a contaminated 
site due to the presence of waste liquid tar. The chemical composition of liquid tar includes polycyclic 
aromatic hydrocarbons and a wide range of total petroleum hydrocarbons. This site is listed on the  
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 Figure 6-10 Areas of contamination 
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(former) Department of Mineral Resources Derelict Mine List as a site that is in need of remediation works 
to prevent contamination of waterways (DECCW, 2007).  

 Cattle dip site register: standard dip treatment initially involved the use of arsenic and DDT. 
Consequently, many sites are subject to residual soil contamination in the vicinity of the dip. Given the 
agricultural history of the study area, past or present cattle dip sites may occur and should be considered 
as potential sources of contamination in more detailed investigations. During the consultation process, it 
was confirmed that an old cattle dip is located on Lot 1/ DP128305 along Browns Gap Road, Little Hartley.  

In addition, aerial photographs for the years 1958, 1975, 1984, 1994, 1999 and 2002 were analysed to 
determine the historical land uses that may contribute to current contamination. Based on these photographs, 
potential areas of environmental concern in the study area include: 

 Potential contamination related to the rail corridor to the north of Mount Victoria. 
 Potential contamination associated with road corridors such as the Darling Causeway and Great Western 

Highway.  
 The presence, type, and volume of pesticides that may have been used at various locations within the 

study area for current and/or former agricultural purposes.  
 The source, type, and placement of fill material that may have been used in the construction of buildings 

or agricultural dams, or for filling agricultural dams, or at landfill sites (although these are difficult to identify 
from aerial photographs given the size of the study area and the scale of the photographs). 

 The presence of hazardous materials such as asbestos used in buildings and structures or illegally 
dumped within the study area. 

 Potential contamination associated with the former Shale Oil Refinery in Hartley Vale. 
 Past or present Cattle Dip sites located on private agricultural land. 
 Past storage and/or use of a range of liquid motor fuels and electrical equipment oils and/or 

commercial/industrial process chemical solvents at known service station locations and private property. 
 Potential contamination related to the Little Hartley Airfield. 

6.7. Greenhouse gas considerations 

A qualitative assessment of the potential greenhouse gas emission sources associated with the proposed 
upgrade was undertaken to outline the greenhouse gas considerations that should inform the development of 
feasible route options. The assessment is documented in the Greenhouse Gas Working Paper (RTA, 2009e), 
and key findings are summarised below. 

6.7.1. Energy use 

As with any infrastructure and development project, all construction activities associated with the proposed 
highway upgrade would consume energy. Construction activities that consume energy include: 

 Procurement and delivery of materials to site. 
 Site establishment, including compound set up. 
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 Relocation and protection of services. 
 Earthworks, including earth and rock cuttings and retaining walls. 
 Removal, relocation and compaction of excavated material in fill embankments. 
 Vegetation removal. 
 Construction of pavements, tunnels, bridges and culverts. 
 Demolition of structures and pavements. 
 Operation of batching plants, site compounds and lighting. 
 Use of construction plant, including cranes, rollers, excavators, bulldozers, graders and water trucks. 
 Removal of waste from the site. 

Other activities such as the delivery of raw materials to batching plants and the construction of bridges or 
tunnels would also use a large amount of fuel. 

Of the above activities, tunnelling would be the most energy intensive as a result of the need to move large 
volumes of overburden, the need for a large amount of steel and concrete, and a number of other high energy-
consuming tasks required during the construction of a tunnel. In addition, once built, the tunnels would 
consume a large amount of electricity due to lighting and ventilation.  

A further important consideration is the embedded energy in construction materials. Road construction projects 
indirectly generate energy and greenhouse gas emissions from the extraction of raw materials and production 
of manufactured materials (such as concrete and steel used in the road pavement, plastic used in pipes, and 
paints used for road marking and signage). In a carbon-constrained future (following the introduction of a 
Carbon Pollution Reduction Scheme), construction materials with high levels of embedded energy, such as 
steel, will cost more and this should be considered during route selection and road design. 

It is likely that the site compounds would be connected to the local power grid as electricity requirements would 
be minor. Some generators may be necessary for emergency power supply. The appointed contractor would 
select construction plant and equipment. The duration of use of the plant and equipment would depend on the 
specific conditions encountered.  

Some energy would be consumed during the operation of the proposed highway upgrade in addition to the fuel 
consumed by vehicles using the route. Fuel would be used for activities such as road repairs, minor 
landscaping and grass cutting, road lighting and traffic control devices. However, the energy used during the 
maintenance activities is expected to be similar to that currently used on the existing highway.  

With the objective of minimising the need for imported materials and conserving resources, opportunities to 
achieve a balance of cut and fill would be assessed during future phases of the project.  
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6.7.2. Greenhouse gas emissions 

Construction and carbon sink considerations 
Assessment of greenhouse gas emissions associated with the construction of highways requires consideration 
of emissions from: 

 Fuel burning by construction vehicles (plant and equipment). Detailed construction plans would not be 
completed until the concept design and environmental impact assessment stage, at the earliest. As such, 
it is not possible to provide a detailed quantitative assessment of greenhouse gas emissions from the 
construction of the highway upgrade at this time. Greenhouse gas emissions from construction are largely 
a function of energy consumed by construction plant. The major energy consuming activities are listed in 
Section 6.7.1. 

 Emissions associated with removal of vegetation as land use changes from pasture or forest to roadway. 
Vegetation clearing produces greenhouse gas emissions from the decay of cleared vegetation and 
changes in soil carbon. Actively growing forest takes up (sequesters) carbon from the atmosphere but 
replacement of cleared forest with a paved surface changes the local carbon cycle by removing a source 
of carbon sequestration. 

Operational considerations 
Greenhouse gas emissions from the operation of roads vary according to a number of factors. These can 
include road surface, road gradient, fuel composition, vehicle types, traffic volume and congestion. The 
greenhouse gas emissions from the operation of the proposed upgrade cannot be quantified at this stage. 

It should be noted that the greenhouse gas emissions generated from the operation of the proposed upgrade 
are not actually additional to those which would be emitted by the transport sector should the proposed 
upgrade not go ahead. In interpreting the predicted greenhouse gas emissions, it should be remembered that a 
primary aim of the proposed upgrade is to improve grades, which will enable vehicles to travel more efficiently 
and thereby, to consume less total fuel and emit less greenhouse gases. 

On the other hand a more efficient road corridor may induce an increase in road users, and as such offset a 
proportion of the reduction gained in GHG emissions gained through grade and road surface improvements. 
The level of this induced traffic increase is not known at this stage however future studies will quantify the likely 
increase. 

6.8. Hydrology  

A preliminary hydrological investigation was undertaken to identify and assess the hydrological risks and 
constraints within the study area. This assessment was primarily based on desktop investigations, although it 
did include limited fieldwork. The assessment is documented in the Hydrology Working Paper (RTA, 2009f), 
and key findings are summarised below. 
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6.8.1. Existing waterways 

The study area is situated within the Coxs River catchment, a sub-catchment of the large Hawkesbury-Nepean 
catchment and the Warragamba water supply catchment. The Coxs River catchment is situated on the western 
side of the Blue Mountains and has an area of 2,630 square kilometres.  

The River Lett is a major tributary of the Coxs River and crosses the Great Western Highway near Jenolan 
Caves Road. The hydrological catchment of the River Lett sub-catchment is about 9,000 hectares. Blackmans 
Creek, Kerosene Creek and Butlers Creek are tributaries of the River Lett and also flow near the highway (refer 
to Figure 6-11).  

There are a number of small farm dams and unnamed ephemeral creeks within the study area, flowing to 
Butlers Creek and the River Lett. The unnamed creeks only contain water during and after periods of rainfall. 

6.8.2. Estimated 100-year ARI flood flows at proposed major crossings 

The peak 100-year average recurrence interval (ARI) flood flow was estimated along each of the major flow 
paths and waterways of the study area. Multiple points of interest were selected at junctions of creeks and 
rivers, and at the downstream location of creeks and rivers within the corridors. These points were selected to 
provide a conservative estimate of potential flows at that location and upstream of that point. These locations, 
the contributing catchment area and the peak 100-year ARI flows are shown in Figure 6-11. 

The study area generally drains to the west. The major river within the study area, the River Lett, produces an 
estimated peak 100-year ARI flow of 302 cubic metres per second (m3/s) at the downstream end of the study 
area. The peak flows on the River Lett and its tributaries and their location are shown on Figure 6-11 and in 
Table 6-4.  

When the proposed highway upgrade crosses any of the major waterways identified in Table 6-4, a bridge 
would be required to safely convey the flow to improve highway stability, reduce the potential of overtopping 
and upstream afflux (a sudden rise in water level). Although the flows in Table 6-4 are indicative only and 
subject to site conditions, it can be seen that large bridges would be required for all crossings of the River Lett. 
Further investigations, including hydrologic and hydraulic modelling, would be required to accurately size the 
crossings for all major waterways. 
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 Figure 6-11 Peak 100-year ARI flows of major waterways in the study area 
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 Figure 6-12 Hydrological risks and constraints 
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 Figure 6-13 Sensitive receiving waterways 
  



Mount Victoria to Lithgow 
Great Western Highway Upgrade 

Route Options Report 

       
 
  

PAGE 99 
 

2nd sheet   



Mount Victoria to Lithgow 
Great Western Highway Upgrade 
Route Options Report 

PAGE 100 
 

 Table 6-4 100-year ARI peak flows at key locations 

Location Waterway 100-year ARI peak flow (m3/s) 
1 River Lett 302 
2 Boxes Creek 34 
6 River Lett 239 
8 Butlers Creek 76 
5 Blackmans Creek 50 
12 River Lett 222 
11 Blackmans Creek 46 
15 Kerosene Creek 62 
23 Kerosene Creek 66 
26 Kangaroo Corner Creek 43 
25 Dargans Creek 71 
19 Reedy Creek 44 

 

6.8.3. Waterlogged areas, flooding and afflux  

The study area’s low-lying regions and floodplains contain numerous waterlogged sites, dams, marshes and 
swamps. These have been identified from the orthographic map and site inspection, and are shown in 
Figure 6-12. 

Some of the waterlogged sites are a result of the local topography and some are caused by seepage through 
sandstone layers. These sites may provide flood storage and heavy vegetation would reduce the flow velocity 
during small events. It is anticipated that waterlogged areas would cause some concerns during construction as 
groundwater may cause embankment instability and seepage issues.  

Locations where flooding and afflux are potential issues within the study area were identified based on 
topography (low-lying, flat terrain). These locations are identified as ‘potential flood impact’ areas in 
Figure 6-12. These areas relate to the possible impact on flooding caused by the proposed highway in the 
previously identified route corridors. Afflux upstream of crossings can cause problems with existing dwellings 
and infrastructure such as access roads that are close to major waterways or in low-lying areas. Dwellings with 
a high risk of flooding are located close to a major waterway, or are on low-lying flood-affected land. 
Developments with a low risk of being impacted by afflux and flooding are located near major waterways or 
floodplains but are situated on elevated terrain. The dwellings that may be impacted due to afflux and flooding 
are identified in Figure 6-12.  

The majority of existing crossings within the catchment (minor roads and private access ways) are typically 
unlikely to impact flooding or cause significant afflux during large events, as they are generally low-lying 
structures and are likely to be overtopped even in smaller magnitude events. However, in the case of elevated 
minor roads along floodplains and low-lying marshy areas, the existing crossings cause significant afflux and 
extend the duration of elevated water levels along the floodplain.  



Mount Victoria to Lithgow 
Great Western Highway Upgrade 

Route Options Report 

       
 
  

PAGE 101 
 

Flowpaths which are likely to contain high velocity flows are indicated in the study area on Figure 6-12 and 
were identified based on a flowpath slope of 15%. Actual flow velocities will vary depending on the magnitude 
of flow, surface roughness, channel geometry and slope. Main streams of less than 15% slope may contain 
high velocity flows during flood events due to large magnitude flow rates. Slopes are derived from ALS and are 
indicative only.   

Table 6-5 shows an estimate of the flooding duration of major waterways, assuming the flow is not impacted by 
existing or proposed crossings. The locations of the sites are shown in Figure 6-11 and correspond to the 100-
year ARI peak flows at key locations in Table 6-4.  

 Table 6-5 Estimated duration of flooding for the 100-year ARI event at key 
locations 

Location Waterway 
100-year ARI peak flow 
m3/s) 

Estimated critical flood duration 
(hours) 

1 River Lett 302 13.0 
2 Boxes Creek 34 4.5 
6 River Lett 239 12.0 
8 Butlers Creek 76 6.5 
5 Blackmans Creek 50 5.0 
12 River Lett 222 11.0 
11 Blackmans Creek 46 5.0 
15 Kerosene Creek 62 6.0 
23 Kerosene Creek 66 6.5 
26 Kangaroo Corner Creek 71 5.0 
25 Dargans Creek 71 6.5 
19 Reedy Creek 44 5.0 

 

6.9. Water quality  

A desktop water quality assessment was carried out to characterise the existing surface and groundwater 
quality within the study area. Refer to the Water Quality Working Paper (RTA, 2009g) for further information. 
Key findings are summarised below. 

6.9.1. Existing surface and ground water context 

The study area is located within the Coxs River catchment, a sub-catchment of Warragamba water supply 
catchment, which supplies Sydney’s drinking water. The River Lett is the major water course flowing through 
the study area. Its junction with the Coxs River is about 2.5 kilometres downstream of the Great Western 
Highway. A number of creeks and tributaries feed the River Lett within the study area including Kerosene 
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Creek, Blackmans Creek, Butlers Creek, Boxes Creek, and other smaller unnamed tributaries (refer to Figure 
6-13). 

The eastern extent of the study area is characterised by densely forested areas in the upper parts of the Blue 
Mountains escarpment. Urban development in this area is limited to the township of Mount Victoria, which 
contributes urban stormwater runoff to Fairy Dell Creek, which joins Kerosene Creek. The Mount Victoria 
Sewage Treatment Plant was decommissioned in 2008 following the commencement of the Upper Blue 
Mountains sewerage scheme. As treated effluent is no longer entering Fairy Dell Creek from the sewage 
treatment plant, the water quality of the receiving waters is expected to improve. 

The lower-lying parts of the study area, to the west of the escarpment, mainly consist of lands cleared for 
agricultural purposes. This land clearing has resulted in modifications to some of the creeks and tributaries 
entering River Lett, particularly Butlers Creek, where there are a number of farm dams and registered 
groundwater bore holes used for domestic stock purposes. However, vegetated areas have been retained near 
some of the major watercourses such as River Lett and Blackmans Creek. In addition, there are some public 
recreation areas along River Lett, such as Hyde Park Reserve, which is a popular swimming and camping area 
in summer. 

Existing water quality results were obtained from the Sydney Catchment Authority (SCA) for the River Lett at 
the existing highway. (The water quality monitoring was undertaken by Lithgow Environment Group for the 
SCA’s Streamwatch program.) Test results were obtained for five samples collected from April to October 2008. 
A summary of the test results is presented in Table 6-6. 

 Table 6-6 Existing water quality test results – River Lett at Great Western 
Highway 

Sample Details Water Quality Parameters 

No. Date 
collected 

Dry 
/ 
wet 

Temp 
(ºC) 

Turbidity 
(NTU) 

Ortho-
phosphate 
(mg/L) 

Electrical 
conductivity 
(µS/cm) 

Dissolved 
oxygen 
(mg/L) 

Dissolved 
oxygen (% 
saturation) 

pH 

1 1/04/2008 Dry 11.5 - 0.01 140 4.3 39 7 
2 31/05/2008 Dry 7.5 - 0.12 200 7.3 61 7 
3 31/07/2008 Wet 5 10 - 190 7.4 58 7 
4 30/09/2008 Wet 13 10 0.04 140 6.5 62 7 
5 31/10/2008 Dry 19 10 0.07 130 6.4 69 7 
 

The test results were compared with the ANZECC guidelines, and it was found that: 

 All test results for turbidity, electrical conductivity, and pH are within the ANZECC recommended ranges. 
 One test result for orthophosphate is below the ANZECC recommendation. The remaining three available 

results exceed the orthophosphate trigger value. 
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 All test results for per centage saturation of dissolved oxygen are below the recommended ANZECC 
range.  

The above test results indicate that the water quality of River Lett is reasonably good, although orthophosphate 
levels may present a concern to ecosystem health as it can lead to excessive growth of plants and blue-green 
algae. The high levels of orthophosphate in River Lett can be expected due to the agricultural nature of the 
study area, as orthophosphate is a key component of both fertiliser and animal waste. 

6.9.2. Sensitivity of receiving waters 

The major waterways were assessed to identify those receiving waters with a higher sensitivity to the potential 
impacts of the proposed highway upgrade. This was undertaken visually using aerial photography. Waterways 
where a vegetative buffer zone was identified were considered sensitive as these areas would provide 
significant habitat for terrestrial fauna and may indicate limited alteration to the natural ecosystem has taken 
place. The sensitivity of the major waterways was determined according to the value of the riparian vegetation 
surrounding the creeks, which protects water quality through the established buffer zone. 

The identified sensitive receiving waterways are shown in Figure 6-13. These include: 

 River Lett.   
 Kerosene Creek. 
 Blackmans Creek. 

Waterways where significant clearing of vegetation and modification to the flow regime are evident were not 
considered sensitive. These waterways include Butlers Creek.  

6.10. Aboriginal heritage 

A preliminary Aboriginal heritage archaeological and cultural assessment was undertaken. It built on the 
desktop information and predictive model provided in Phase 1 by expanding the data review and Aboriginal 
Heritage Information Management System (AHIMS) search to include a 10-kilometre radius around the study 
area. In addition, further consultation with Aboriginal stakeholders was carried out in the form of Aboriginal 
Focus Group meetings and drive-throughs of the study area to identify areas of Aboriginal cultural and 
archaeological significance. Refer to the Aboriginal Heritage Working Paper (RTA, 2009h) for further 
information. Key findings are summarised below. 

6.10.1. Historical context 

As part of the Aboriginal heritage archaeological and cultural assessment, a narrative history of Aboriginal 
people in and around the study area was compiled. Due to the lack of historical records for the Aboriginal 
community within the study area, and since the community had interactions and cultural similarities with 
neighbouring language groups, the history covers a wider area, including Bathurst to the west; Wallerawang to 
the north; and the Katoomba, Kanimbla and Megalong valleys in the south and east. The assessment provides 
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a history of the Darug, Gundungurra and Wiradjuri groups, including an outline of their language, traditions, 
beliefs and rituals. Furthermore, an overview of the interactions between each group and Europeans following 
contact is provided, highlighting the importance of indigenous people in many non-Aboriginal journeys of 
exploration. Refer to the Aboriginal Heritage Working Paper (RTA, 2009h) for a full recount of the history of 
Aboriginal people in and around the study area. 

6.10.2. Archaeological context of the Blue Mountains 

To date, archaeological investigation within the Blue Mountains area has been limited, with little systematic 
research or fully comprehensive archaeological site survey work being conducted. The few surveys that have 
been carried out have been site selective, having been conducted prior to development, such as for housing 
and infrastructure. Therefore, although two separate regional models of Aboriginal adaptation and population 
movements have been postulated for the Blue Mountains, they must be considered within the context of limited 
systematic archaeological investigations. Nevertheless, the following studies found archaeological evidence 
that indicates that the Blue Mountains have been occupied for thousands of years: 

 Stockton (1970) surveyed the lower to middle Blue Mountains for archaeological sites and recorded 20 
open artefact scatters, nine rock shelters with archaeological deposit, axe-grinding grooves and 30 art 
sites. The excavation at Kings Tableland (Stockton and Holland, 1974) provided a radiocarbon date of 
occupation of 22,000 years BP (before present). Excavation of the Greaves Creek rock shelter near 
Medlow Bath produced a date of 12,000 years BP (Stockton and Holland, 1974). 

 Kohen (1977; 1981; 1984) investigated open sites on the Nepean River flood plain, at Lapstone Creek and 
Jamison Creek. According to Kohen (1984) the site on Jamieson Creek (about 70 kilometres south-east of 
Mount Victoria) was occupied from about 7,000 years ago until European contact. 

McIntyre (1990), Haglund (1990), Bowdler (1981) and Pearson (1981) have all suggested similar models of site 
occupation for the middle to lower Blue Mountains. Their models postulated that major site complexes would 
occur at the head of open valleys where easy access to the plateau was available and where upland swamp 
resources were concentrated. They indicated that larger sites would exist above major creek lines and around 
swamps, with smaller sites above tributaries. Brayshaw and Haglund (1992) have suggested that small, sparse 
artefact scatters are situated in elevated positions above creeks and swampy areas. 

Stockton and Holland (1974) have suggested that the Upper Blue Mountains were intermittently occupied due 
to the cold climatic conditions, and it has been suggested that, due to the paucity of occupation sites compared 
to the larger number of art sites recorded, the area was used intermittently for ceremonial activities (Johnson, 
1979; Stockton and Holland, 1974). These assumptions have been based on negative evidence, that is, the 
lack of archaeological information gathered to date. This lack of information is due to the lack of detailed 
systematic research or fully comprehensive archaeological survey. The majority of surveys have been 
undertaken for small sections of sewer lines, pumping stations, power lines, tourist walks and for construction 
of sections of the Great Western Highway. Therefore, it has been argued that the under-representation of open 
camp sites is an outcome of recording bias, which has favoured rock shelter sites (Byrne 1996).  
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It would appear that the known location, pattern and density of Aboriginal sites in the Blue Mountains region, 
and particularly in the upper Blue Mountains, is not necessarily an Aboriginal pattern but the result of sporadic, 
sparse and often site-specific survey. As further archaeological work is conducted and the data gathered is 
systematically analysed, more information will be provided on the range and character of Aboriginal occupation 
of the Blue Mountains. 

6.10.3. Predictive model 

An archaeological predictive occupation model has been developed for the study area using the approach 
outlined in the DECCW publication: Aboriginal Cultural Heritage Regional Studies: an illustrative approach 
(DECCW, 2006). This allows for predictive statements to be made about areas of high, medium or low 
sensitivity, which may impose constraints upon the development of route options.  

In developing this predictive model, a review of the wider known archaeological data held on the DECCW 
AHIMS database was undertaken. The AHIMS data search was undertaken across a 10-kilometre radius 
centred on the study area (all of Hartley and Mount Wilson 1:25,000 topographic maps).  

The search resulted in 64 registered Aboriginal sites being identified within the wider area. A breakdown of 
these site types and their associated landforms is provided in Table 6.7. Seven of these are located within the 
study area, and comprise several open artefact scatters, an isolated find and a female site.  

 Table 6-7 Summary of Aboriginal site types and associated landforms 

Landform Site type Frequency 
Alluvial channel Shelter with art: 1 

Artefact scatter: 3 
4 

Alluvial terrace Artefact scatter: 6 
Rock shelter with art: 4 
Grinding grooves: 1 
Scarred tree: 1  

12 

Creek Rock shelter with art: 1 
Artefact Scatter: 2 

3 

Ridge crest Grinding grooves: 21 
Artefact scatter with grinding grooves : 1 
Stone arrangement: 1 
Artefact scatter: 2 
Engraving: 2 

27 

Spur crest/crest Shelter with art: 2 
Stone arrangement: 1 
Artefact scatter: 5 
Scarred tree: 1 
Burial site: 1 

10 
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Landform Site type Frequency 
Spur crest/saddle Grinding grooves and shelter with art: 1 

Engraving: 1 
Shelter with art: 1 
Artefact scatter: 2 

5 

Footslope Scarred tree: 1 
Artefact scatter: 1 

2 

Steep slope/colluvium Rock shelter with art: 1 
Grinding grooves: 1 

2 

Those items highlighted in bold include the seven AHIMS sites present within the study area. 
 
While limited previous archaeological investigation in the region has been undertaken, resulting in a low 
frequency of AHIMS sites being recorded, the data presented in Table 6-7 can still form the sound basis for a 
predictive model. On a broad scale, the following landscape units are archaeologically sensitive: 

 The head of open valleys where easterly access to the plateau was available and upland swamp 
resources were concentrated might contain major site complexes. 

 The areas above major creek lines and around swamps may contain large sites. 
 The areas above tributaries may contain small sites. 
 Elevated positions above creeks and swampy area may contain small, sparse artefact scatters, including 

axe-grinding grooves. 
 Rock art sites and rock shelters (with or without occupation deposits), may be located within sandstone 

escarpments. 
 Scarred trees may be located in areas of old growth forest in association with open artefact scatters. 
 Ridgelines, creek lines and valley corridors may have evidence of sites associated with traditional travel 

routes. 

By using this information, it is possible to identify the variation of archaeological sensitivity within and between 
landforms as an indication of possible constraints across the study area. These graded sensitivity constraints 
can be classified as high, medium and low sensitivity, as outlined below. 

High sensitivity areas are predicted to contain the greater number of sites. These areas are: 

 Ridge crests. 
 Spur crests and saddles. 
 Alluvial terraces and associated alluvial channels. 
 Creek lines (including marshes). 

Medium sensitivity areas are predicted to contain sites but in a smaller concentration to the high sensitivity 
areas. These areas are: 

 Footslopes. 
 Steep slopes/colluvium (which includes escarpments). 
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Low sensitivity areas are predicted to contain a minimum number of sites. These areas are: 

 Towns. 
 Villages. 
 Settlements. 

Figure 6-14 provides a geographic predictive model, highlighting areas of graded archaeological sensitivity, 
based on the data assessed to date. It is important to note that there is potential for Aboriginal heritage sites to 
be located outside the identified areas of archaeological sensitivity. Further investigation is required to 
determine the presence of Aboriginal heritage sites within the study area. 

6.10.4. Aboriginal community consultation 

In order to gain preliminary early cultural knowledge, Aboriginal community consultation was undertaken with 
the Aboriginal stakeholders in accordance with the RTA Procedure for Aboriginal Cultural Heritage Consultation 
and Investigation (RTA, 2008e). Consultation undertaken during this phase of the project included advertising 
the project to gain expressions of interest, information and Aboriginal focus group meetings, drive-throughs of 
the study area, and contact with specific people and organisations. Further detail on the Aboriginal consultation 
is provided in Chapter 5 and the Aboriginal Heritage Working Paper (RTA 2009h).  

Through this consultation, a number of places within the study area and wider region have been identified as 
being culturally significant to local Aboriginal communities. In addition to consultation with Aboriginal 
stakeholders, a number of Aboriginal sites were identified through consultation with the broader community. 

6.11. Non-Aboriginal heritage 

A preliminary non-Aboriginal heritage assessment was undertaken to identify the listed and potential non-
Aboriginal heritage sites and areas within the study area and determine the implication of these sites for the 
development of feasible route options. The investigations included further desktop assessment, and a targeted 
field investigation to confirm heritage database information, identify additional heritage features and provide 
preliminary heritage curtilage data and any visual sensitivity catchments. Any newly identified heritage sites and 
features were recorded and included on constraints maps, along with curtilage and catchment data. The non-
Aboriginal heritage assessment also involved the compilation of an historical background of the study area and 
wider region. Refer to the Non-Aboriginal Heritage Working Paper (RTA, 2009i) for further information. Key 
findings are summarised below. 

6.11.1. Historical background 

To non-Aboriginal people, the Blue Mountains were seen as a barrier to the west. As such, the historical 
development of the study area largely coincides with the numerous attempts to cross the western escarpment 
that traverses the study area. Once the Blue Mountains were successfully crossed, the Central West of NSW 
was opened up for further development and expansion. The use of these transport routes, in conjunction with 
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 Figure 6-14 Predictive modelling of areas of potential archaeological significance 
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 Figure 6-15 Heritage items dating pre-1850 
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 Figure 6-16 Heritage items dating pre-1870 
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 Figure 6-17 Heritage items dating pre-1914 
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 Figure 6-18 Heritage items to date 
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the establishment of the oil shale mines and accompanying growth in population, encouraged the development 
of inns and other service centres within the study area. Since European settlement, significant developments 
have included: 

 The historic roads throughout the study area that date back to before 1850 and led to the associated 
development at Hartley, Hartley Vale and South Bowenfels (east of Lithgow).  

 The Hartley Vale shale mine and Mount Victoria railway station which commenced operation between 
1850 and 1870. 

 Fernhill, a one-time wayside inn built in 1856 in South Bowenfels. 
 The areas around the shale mine and Mount Victoria railway station, which developed further between 

1871 and 1914, and included the construction of the Grange, Imperial Hotel and Post Office at Mount 
Victoria. 

Chronological mapping has been prepared to illustrate the historical development of the study area. The date of 
each heritage item has been identified and four maps produced for the following time periods: pre-1850, pre-
1870, pre-1914, and a full schedule of heritage items to date (refer to Figure 6-15 – Figure 6-18). 

6.11.2. Heritage sites within the study area 

Table 6-8 and Table 6-9 provide a list of the heritage sites within the Blue Mountains and Lithgow local 
government areas. The list includes: 

 Items on the State Heritage Register (SHR). 
 Items on the World Heritage List. 
 Items on the National Heritage List. 
 Scheduled heritage items on the Local Environmental Plan (LEP). 
 Heritage conservation areas. 
 Items listed on the Register of the National Estate (RNE). 
 Section 170 items managed by statutory authorities. 

The list was produced based on a desktop review of the State Heritage Inventory, council LEP heritage 
schedules, heritage information contained on council websites, the Australian Heritage Council website, and 
the Section 170 register for the RTA, DECCW and RailCorp.  

The locations of most of the listed heritage sites were verified in the field (where property access was provided) 
although there will still be some level of inaccuracy due to the quality of information provided by the relevant 
councils and authorities and where private property access was not possible. As the project progresses, field 
verification will continue to improve the accuracy of the heritage information. 

Significant heritage items 
Of particular importance to the development of the project are the heritage items listed as World Heritage 
Areas, those identified on the State Heritage Register or items that are LEP-listed of State significance.  
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In relation to World Heritage Areas, the Blue Mountains World Heritage Area is situated along the eastern edge 
of the study area and any significant impact on this area would require approval from the Commonwealth. It 
was listed on the World Heritage List for its natural values rather than its cultural values, so the Commonwealth 
approval process would focus on the management of these natural values. 

The study area includes a number of items on the State Heritage Register (refer to Figure 6-18), including: 

 Mount Victoria Railway Station Group. 
 Berghofers Pass (walking track). 
 Hartley Vale Shale Mine tramway and incline. 
 Historic Hartley. 
 Fernhill (former wayside inn). 
 Bowenfels National School Group. 

The study area also includes a number of State significant heritage items and sites that are listed on council’s 
LEP, including (Table 6-8 to Table 6-9 include a complete listing of LEP items): 

 The Grange (one of Mount Victoria’s earliest buildings). 
 Victoria Stockade site. 
 Little Hartley and associated heritage items, including the Harp of Erin and Ambermere. 
 Hartley Vale Shale Mine. 
 Hassans Walls Stockade and Barracks. 
 Lockyers Pass (walking track). 
 Mitchells Road. 
 Coxs Pass (walking track). 
 Forty Bends and associated heritage items. 
 Old Bowenfels (village) and associated heritage items. 
 All cemeteries, including Mount Victoria cemetery.  

Heritage curtilages 
Where there is curtilage data for heritage items (whether or not they are listed on the State Heritage Register), 
the curtilage is generally based on the property boundary rather than a detailed assessment. Many listed 
heritage items exist within the study area without a listed heritage curtilage.   

As part of the heritage assessment, curtilages were suggested for significant heritage items that had no 
heritage curtilage previously identified. These curtilages are generally based on the property features such as 
property boundaries, entry driveways, fenced areas, the presence of mature trees around the perimeter of the 
yard or the heritage building, and the front fences along the existing highway. In the case of convict stockades, 
preliminary curtilages were developed to include the extent of archaeological potential of this site type.  
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 Table 6-8 List of known heritage items within the study area, within Blue Mountains local government area  
UID BM Code Item Address Locality Significance Date LEP SHR S170 NT RNE 
435 MV011 Karawatha House 161 - 165 Great Western Highway Mount Victoria Local 1863 1991     
436 MV012 ‘Exeter’ 149 - 151 Great Western Highway Mount Victoria Local 1890 1991    Reg 
446 MV024 ‘Closeburn’ 55 - 81 Mount York Road Mount Victoria Local 1890 1991     
512 MY007 Marcus Clark Cross (site) Mount York Road Mount York  1911 1991    Reg 
709 MV033 The Grange 48 Selsdon Street Mount Victoria Local 1876 1991   yes  
984 MV001 Trig Station 5 - 9 Apex Avenue Mount Victoria Local 1878 2005     
985 MV007 St Peters Church Of England 79 Great Western Highway Mount Victoria Local 1874 2005     
986 MV013 Gatekeeper's cottage 169 - 181 Great Western Highway Mount Victoria Local 1868 2005   yes  
987 MV014 Public School 105 - 107 Great Western Highway Mount Victoria Local 1877 2005   yes  
988 MV016 Victoria and Albert Guesthouse 19 - 29 Station Street Mount Victoria Local 1914 2005   yes  

989 MV019 Semi-Detached cottages/Larsden 
cottages 28 - 30 Montgomery Street Mount Victoria Local 1890 2005   yes  

990 MV022 ‘Marie P’ (house) 2 Selsdon Street Mount Victoria Local 1890 2005     
991 MV026 Bay Tree Tea Shop 26 Station Street Mount Victoria Local 1902 2005   yes  
992 MV034 Station Master's Cottage (site) Darling Causeway Mount Victoria Local 1868 2005     

993 MV035 Railway Barracks/Mount Victoria 
Railway Rest House 30 - 60 Patrick Street Mount Victoria Local 1912 2005     

994 MV038 Superseded = MV039 39 Montgomery Street Mount Victoria - - 2005     
995 MV039 ‘The Maples' 41 - 47 Montgomery Street Mount Victoria Local 1883 2005     
996 MV041 ‘Selsdon’ 82 Great Western Highway Mount Victoria Local 1890 2005     
997 MV042 High Lodge 45 - 47 Great Western Highway Mount Victoria Local 1917 2005     
998 MV045 House 38 Station Street Mount Victoria Local 1910 2005     
999 MV046 House 5 Carrington Avenue Mount Victoria Local 1914 2005     
1000 MV047 Victorian cottage 94 - 98 Great Western Highway Mount Victoria Local 1895 2005     
1001 MV048 'Marthaville' 127 Great Western Highway Mount Victoria Local 1890 2005     

1002 MV049 Public Hall/’Mount Victoria Flicks' 
cinema 2A Harley Avenue Mount Victoria Local 1934 2005     
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UID BM Code Item Address Locality Significance Date LEP SHR S170 NT RNE 
1003 MV050 ‘Fermoy’ 39 - 43 Victoria Street Mount Victoria Local 1880 2005     
1004 MV053 House 57 Great Western Highway Mount Victoria Local 1880 2005     
1077 MV084 Police Station and Lock Up 32 Station Street Mount Victoria Local 1875 2005     
1078 MV056 Pressed metal cottage 11 - 15 Carrington Street Mount Victoria Local 1910 2005     

1079 MV018 The Manor House/Coopers Grand 
Hotel 

2 - 12 Carrington Street and 15-21 
Jersey Parade Mount Victoria Local 1876 2005     

1080 MV054 ‘Pump Cottage’ 1 Carrington Avenue Mount Victoria Local 1919 2005     
1081 MV055 Weatherboard house and garden 7 - 9 Carrington Avenue Mount Victoria Local 1914 2005     
1082 MV040 'Rossmoyne' (‘Sunny View’) 26 - 28 Selsdon Street Mount Victoria Local 1885 2005     
1083 MV076 Post war fibro duplex 19 Kanimbla Valley Road Mount Victoria Local 1955 2005     
1084 MV061 Brick house 99 - 103 Great Western Highway Mount Victoria Local 1890 2005     
1085 MV079 Late Federation weatherboard cottage 7 Matthews Road Mount Victoria Local 1918 2005     
1086 MV077 ‘Brighthelm’ 4 Matthews Road Mount Victoria Local 1918 2005     
1087 MV078 Post War fibro cottage 6 Matthews Road Mount Victoria Local 1950 2005     
1088 MV072 ‘Stratford’ 6 Hooper Street Mount Victoria Local 1917 2005     
1089 MV073 Federation weatherboard cottage 8 Hooper Street Mount Victoria Local 1917 2005     
1090 MV074 Federation weatherboard cottage 10 Hooper Street Mount Victoria Local 1917 2005     
1091 MV068 Weatherboard cottage 135-139 Great Western Highway Mount Victoria Local 1912 2005     
1092 MV067 Weatherboard cottage 120 Great Western Highway Mount Victoria Local Pre 1914 2005     
1093 MV070 ‘Acorn’ 12 Harley Avenue Mount Victoria Local 1921 2005     
1094 MV071 ‘Sunnihi’ 14-16 Harley Avenue Mount Victoria Local 1921 2005     
1095 MV069 The Village Green 17a Station Street Mount Victoria Local ? 2005     
1096 MV006 Imperial Hotel 1 - 15 Station Street Mount Victoria Local 1878 2005    Reg 
1097 MV010 Post Office / stable 111 Great Western Highway Mount Victoria Local 1896 2005   yes Reg 
1098 MV065 Weatherboard shop 119 Great Western Highway Mount Victoria Local 1914 2005     
1099 MV064 Weatherboard cottage 117 Great Western Highway Mount Victoria Local 1914 2005     

1100 MV063 Cafe and weatherboard cottage 115 Great Western Highway Mount Victoria Local Post 
1916 2005     

1101 MV062 Mount Victoria Gallery 113 Great Western Highway Mount Victoria Local 1938 2005     
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UID BM Code Item Address Locality Significance Date LEP SHR S170 NT RNE 
1102 MV080 Shop/ /Blackheath Antiques and Books 16 Station Street Mount Victoria Local 1930 2005     

1103 MV025 ‘The Foyle’, ‘Lough Swilly’, ‘Bank 
House’ 18 - 22 Station Street Mount Victoria Local 1885 2005   yes  

1104 MV082 The Gallery 28 Station Street Mount Victoria Local 1915 2005     
1105 MV083 Shops 30 Station Street Mount Victoria Local 1875 2005     
1106 MV075 Federation Cottage Group 6 - 10 Hooper Street Mount Victoria Local 1917 2005     
1107 MV060 Memorial Park Structures 92 Great Western Highway Mount Victoria Local 1920 2005     
1108 MV059 Wilson Memorial Gates 92 Great Western Highway Mount Victoria Local 1936 2005     

1159 MV066 Concrete steps 113 Great Western Highway Mount Victoria Local Post 
1920 2005     

1175 MV044 Mount Victoria Memorial Park 2 - 14 Station Street Mount Victoria Local 1913 2005     
1176 MV081 Weatherboard cottage 24 Station Street Mount Victoria Local 1905 2005     
1227 MV058 Cherished Belongings 90 Great Western Highway Mount Victoria Local 1908 2005     

1228 MV057 Post war brick shop building 86 Great Western Highway Mount Victoria Local Post 
1945 2005     

 MV027 Railway Station Group Station Street Mount Victoria State 1873 1991 1203 RailCorp yes  
439 MV015 Mitchell's Ridge Monument Great Western Highway Mount Victoria Local 1932 1991   yes Ind 
506 MY001 Berghofers Pass  Mount York State 1920 1991 980 DECCW  Ind 
507 MY002 Barden Lookout  Mount York Local 1932 1991     
508 MY003 Eddy Rock Lookout 151 Mount York Road Mount York Local 1895 1991     
509 MY004 Cox's Pass  Mount York State 1815 1991 980 DECCW  Ind 
510 MY005 Lawson's Long Alley 2 - 100 Lawsons Long Alley Mount York State 1822 1991 980 DECCW   
511 MY006 Lockyers Pass Lockyers Road Mount York State 1828 1991 980 DECCW yes  
513 MY009 Commemorative Pavilion Mount York Road Mount York Local 1913 1991     
514 MY010 The Obelisk Mount York Road Mount York Local 1900 1991   yes Ind 
515 MY011 Watsford Memorial Mount York Road Mount York Local 1974 1991     
516 MY012 Blaxland Wentworth Lawson Memorial Mount York Road Mount York Local 1969 1991     
517 MY014 Rustic Arch, Chair and Timber Seat Mount York Road Mount York Local 1931 1991     
468 MV051 Fairy Bower and Old Railway Track  Mount Victoria State 1869 1991 yes DECCW   

 MV031 Mount Victoria cemetery 10 Victoria Falls Road Mount Victoria State 1881 yes   Yes  
433 MV009(b) Soldiers Pinch 183 - 189 Great Western Highway Mount Victoria ? 1830s 1991 ?    



Mount Victoria to Lithgow 
Great Western Highway Upgrade 

Route Options Report 

       
 
  

PAGE 123 
 

UID BM Code Item Address Locality Significance Date LEP SHR S170 NT RNE 

 MV009(c) Mount Boyce abandoned railway 
formation 

Soldiers Pinch, Great Western 
Highway Mount Victoria  1868      

427 MV003 Pulpit Rock  Mount Victoria ? N/A 1991 yes ?   

428 MV004 Engineers Cascade  Mount Victoria State Post 
1870 1991 980 DECCW   

429 MV005 Bushrangers Cave  Mount Victoria ?  1991 ? ?   
441 MV017 Little Zig Zag  Mount Victoria State 1876 1991 980 DECCW   

469 MV052 Track Engineer's Cascade and Henry 
Lawson Walk  Mount Victoria State 1859 1991 980 DECCW   

  Fairy Bower to Cox's Cave Mount Victoria Escarpment Complex Mount Victoria State   980 DECCW   
  Track from Little Zig Zag to Pulpit Rock Mount Victoria Escarpment Complex Mount Victoria State   980 DECCW   
  Track from Little Zig Zag to Ross Cave Mount Victoria Escarpment Complex Mount Victoria State   980 DECCW   
  Mount Piddington to Witches' Glen Mount Victoria Escarpment Complex Mount Victoria State   980 DECCW   
  Mount Piddington to Ferris Cave Mount Victoria Escarpment Complex Mount Victoria State   980 DECCW   
  Toll House to Fairy Bower Mount Victoria Escarpment Complex Mount Victoria State   980 DECCW   
  Fairy Bower to Kanimbla Valley Mount Victoria Escarpment Complex Mount Victoria State   980 DECCW   
  Dunn's Leap Mount Victoria Escarpment Complex Mount Victoria State   980 DECCW   
  Track to Hornes Point Mount Victoria Escarpment Complex Mount Victoria State   980 DECCW   
  Pulpit Rock to Wilsons Glen Mount Victoria Escarpment Complex Mount Victoria State   980 DECCW   
  Reinits Pass Mount Victoria Escarpment Complex Mount Victoria State   980 DECCW   
  Henry Lawson Walk Mount Victoria Escarpment Complex Mount Victoria State   980 DECCW   
  Track to Boronia Point Mount Victoria Escarpment Complex Mount Victoria State   980 DECCW   
  Mount Piddington to Ferris Cave direct Mount Victoria Escarpment Complex Mount Victoria State   980 DECCW   
 4301023 Victoria Pass Causeway  Mount Victoria State 1832  prop RTA   
 4306006 Vacant lot (archaeological site) 102 Great Western Highway Mount Victoria Local 1868      
 4309685 Stone wall  Mount Victoria Local 1920      

Urban conservation area 

 MV023 Mount Victoria Urban Conservation 
Area   State  1991   yes Reg 
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UID BM Code Item Address Locality Significance Date LEP SHR S170 NT RNE 
Items identified on the SHI as being on the Blue Mountains LEP and not mapped 

  Line of Great Western Highway and 
railway  Mount Victoria State?  1991     

  Group of buildings 28 - 32 Station Street Mount Victoria Local  1991     
  Mount Victoria Park 92 Great Western Highway Mount Victoria Local  1991     
  House 39 Montgomery Street Mount Victoria Local  1991     
  House 38 Station Street Mount Victoria Local  1991     
 MV008 Toll Bar House 167 Great Western Highway Mount Victoria State 1849 1991   yes Ind 

  Glen Ogie, site only 53 - 57 Montgomery Street Mount Victoria Local  1991 Deletion 
recommended yes  

  Mount York and environs Mount York Road Mount York State?  1991 tracks   Ind 

 MY008 Mount Victoria (125.8km) footbridge East of Station, next to highway 
overbridge Mount Victoria Local 1911   RailCorp   

  Mount Victoria footbridge At station Mount Victoria Local    RailCorp   
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 Table 6-9 List of known heritage items within the study area within Lithgow local government area  

Mapping/
SHI No. 

Item name No. Street address Locality Significance Date LEP SHR s.170 NT RNE 

1960030 Hill Top Tramway above Hartley Vale  Darling Causeway Mount Victoria State 1870 - ? DECCW Yes   
1960031 Hartley Vale Incline  Darling Causeway Hartley Vale  State 1870 - ? DECCW   
1960032 Lockyers Pass  Hartley Vale Road Hartley Vale Local 1828 1994  DECCW Yes  
1960033 Hartley Vale Shale Mining and Works 

Remains (Group) 
400 Hartley Vale Road Hartley Vale State 1865 1994   Yes  

1960034 Collits/Mount York burial ground 74 Coxs River Road Hartley Vale State 1833 1994   Yes Reg 
1960035 Victoria Stockade site 2200 Great Western Highway Hartley State 1830 -     
1960036 Hartley General cemetery  Great Western Highway Little Hartley State 1847 1994   Yes  
1960038 Eliza Rodd grave 200 Off Jenolan Caves Road Hartley State 1831 1994   Yes  
1960039 ‘Glenroy’ 2897 Jenolan Caves Road Hartley State 1814 -     
1960040 Hassans Walls Stockade and Barracks 3124 Great Western Highway Old Bowenfels State 1828 -     
1960041 Former Eagle and Child Inn 35 Great Western Highway South Bowenfels Local 1836 -     
1960042 Forty Bends Cemetery 35 Great Western Highway South Bowenfels State 1834 1994   Yes  
1960043 Hassans Wall Aboriginal Burial Place 3029 Great Western Highway South Bowenfels State 1800 -     
1960044 Former Bowenfels Lock-up  Great Western Highway South Bowenfels Local 1876 -   Yes  
1960045 Old Catholic Cemetery  Great Western Highway South Bowenfels Local 1847 -   Yes Ind 
1960046 Bowenfels Presbyterian Cemetery  Great Western Highway South Bowenfels State 1844 1994   Yes  
1960054 Blackman-Merrick family cemetery 498 Browns Gap Road Hartley Vale Local 1860 1994   Yes  
1960064 McKanes Bridge  McKanes Falls Road South Bowenfels State 1893 -     
1960065 Rev John Troughton gravemaker 1 Old Great Western Highway Hartley Local 1879 -     
1960067 Royal Hotel 3584 Great Western Highway South Bowenfels State 1838 1994   Yes Reg 
1960068 House  Great Western Highway South Bowenfels Local 1900 -     
1960069 ‘Airdrie’  Kirkly Street South Bowenfels Local 1860 1994   Yes  
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Mapping/
SHI No. 

Item name No. Street address Locality Significance Date LEP SHR s.170 NT RNE 

1960070 ‘Fairview’ 985 Great Western Highway South Bowenfels Local 1887 -     
1960071 ‘Sweet Briards’  Great Western Highway South Bowenfels State 1846 1994   Yes   
1960075 ‘Rankin’ 1002 Great Western Highway South Bowenfels Local 1920 -     
1960086 Apple shed 57 Cranbrook Park Road Little Hartley Local 1890 -     
1960115 ‘Sunnyside’ 3110 Great Western Highway South Bowenfels Local 1900 -     
1960116 Stone and timber cottage 24 Old Bathurst Road South Bowenfels Local 1840 -     
1960117 ‘Forty Bends’ Cottage 35 Great Western Highway South Bowenfels State 1890 1994     
1960118 ‘Forty Bends Monte Vista’ (inc graves) 35 Great Western Highway South Bowenfels State 1880 1994   Yes  Ind 
1960119 ‘Daintree’  Old Forty Bends Road South Bowenfels Local 1900 -     
1960120 Cottage 3357 Forty Bends, Great Western 

Highway 
South Bowenfels Local 1890 -     

1960121 ‘Gonna-Do’ 29 McKanes Falls Road/Lithgow 
Road 

South Bowenfels Local 1850 -     

1960122 ‘Mummulgun’  Hartley Vale Road Hartley Vale Local 1870 -     
1960123 Cottage 400 Hartley Vale Road Hartley Vale Local 1870 -     
1960124 Comet Inn  Hartley Vale Road Hartley Vale Local 1879 -     
1960125 Hartley Vale School House  Hartley Vale Road Hartley Vale Local 1878 -  s.130   
1960126 Schoolmaster’s Residence  JR Street Hartley Vale Local 1878 -     
1960127 Cottage  Wood Road Hartley Vale Local 1870 -     
1960128 Vizzard Cottage complex 358 JR Street Hartley Vale State 1860 -     
1960129 ‘The Glen’ 347 JR Street Hartley Vale Local 1870 -     
1960130 ‘Homedale’ 355 JR Street Hartley Vale Local 1870 -     
1960131 ‘Valley Farm’ 2 Allen Street Hartley Vale State 1866 -     
1960132 ‘Wondalga’ 254 Hartley Vale Road Hartley Vale Local 1880 -     
1960133 Collits Inn  Hartley Vale Road Hartley Vale State 1823 1994 455, 

1999 
 Yes Reg 
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Mapping/
SHI No. 

Item name No. Street address Locality Significance Date LEP SHR s.170 NT RNE 

1960134 Hillview 104 Hartley Vale Road Hartley Vale Local Pre 1865 -     
1960135 Vellacott Park 687 Browns Gap Road Hartley Vale Local 1909 -     
1960136 ‘Southleigh’ 573 Browns Gap Road Hartley Vale Local 1905 -     
1960137 ‘The Oak’ 542 Browns Gap Road Hartley Vale Local Pre 1914 -     
1960138 Timber slab cottage ‘Crazy Cottage’  Mid Hartley Road Hartley Vale State 1888 1994   Yes?  
1960139 Hartley Public School  Mid Hartley Road Little Hartley Local 1881 -     
1960140 Lyndoch Orchard 2464-

68 
Great Western Highway Little Hartley State 1890 -     

1960141 Meads Farm 2366 Great Western Highway Little Hartley State 1857 1994   Yes Reg 
1960142   No entry No entry  1845      
1960143 ‘Ambermere’ 5 Ambermere Drive  Little Hartley State 1831 1994   Yes  
1960144 ‘Billesdene Grange’ 2272 Great Western Highway Little Hartley State 1831 -   Yes  
1960145 ‘Rosedale (Victoria Inn)’  Great Western Highway Little Hartley State 1839 1994   Yes Reg 
1960146 Nioka (Victoria Hotel) 2209 Great Western Highway Little Hartley State 1856 -     
1960147 Log Cabin Farmhouse Village Shop 2297 Great Western Highway Little Hartley Local 1860 - -    
1960149 Harp of Erin (Williams Store)  Great Western Highway Little Hartley State 1832 1994 -  Yes Reg 
 Hartley Historic Site (general area)  Old Great Western Highway Hartley State 1858 - 992 NPW Yes  
1960150 St John the Evangelist’s Anglican Church 1 Old Great Western Highway Hartley State 1839 1994 992  Yes Reg 
1960151 Royal Hotel 10 Old Great Western Highway Hartley Local 1841 1994 992 NPW Yes Yes 
1960152 ‘Bungarribee’ 17 Old Great Western Highway Hartley Local 1840 - ?    
1960153 ‘Old Trahlee’ 33 Old Great Western Highway Hartley State 1854 - 992    
1960154 Post Office 37 Old Great Western Highway Hartley State 1845 - 992    
1960155 St Bernard Catholic Presbytery 45 Old Great Western Highway Hartley State 1861 ? 992  Yes Reg 
1960156 St Bernard Roman Catholic Church  47 Old Great Western Highway Hartley State 1843 1994 992  Yes Reg 



Mount Victoria to Lithgow 
Great Western Highway Upgrade 
Route Options Report 

PAGE 128 
 

Mapping/
SHI No. 

Item name No. Street address Locality Significance Date LEP SHR s.170 NT RNE 

1960157 Hartley Court House  44 Old Great Western Highway Hartley State 1836 1994 992 NPW Yes Reg 
1960158 Corney’s Garage (Hartley Garage) 54 Old Great Western Highway Hartley Local 1945 - ?    
1960159 ‘Corneys’ 55 Old Great Western Highway Hartley Local 1881 - ?    
1960160 ‘Bonnie Blink’  Baaners Lane Little Hartley State 1886 - ?    
1960161 Fernhill (Aust Arms Hotel) 3109 Great Western Highway South Bowenfels State 1856 1994 225  Yes Reg 
1960162 Emoh stone culvert (Emu 

Store/Corderoy’s Store) 
3431 Great Western Highway South Bowenfels State 1834 1994   Yes  

1960163 ‘Umera’ (formerly Bowenfels Inn, ‘Tricks 
House’) 

3449 Great Western Highway South Bowenfels State 1857 1994   Yes  

1960164 ‘Ben Avon’ (former Royal Hotel) 76 Mudgee Street South Bowenfels State 1845 1994   Yes Reg 
1960165 National School Group 70 Mudgee Street South Bowenfels State 1851 1994 761  Yes  
1960166 Cooperative Slaughter yards 51 Old Bathurst Road South Bowenfels Local 1890 -     
1960167 ‘Somerset House’ 34 Mudgee Street South Bowenfels State 1840 1994   Yes Reg 
1960168 Parsonage Farm 14 Mudgee Street South Bowenfels Local 1890 -     
1960169 Presbyterian Church Bowenfels 12 Mudgee Street South Bowenfels State 1842 1994   Yes Reg 
1960170 Cottage and outbuildings 3532 Great Western Highway  Local 1880 -     
1960171 Caldwells House 3534 Great Western Highway South Bowenfels Local 1890 -     
 Bowen Hollows stockade  East of Old Mitchell’s Road South Bowenfels State 1830      
 Site of Binnings House   South Bowenfels ? 1884      
1960797 ‘Rosedale’ 498 Blackmans Creek Road  Hartley Vale Local 1838 -     
1960800 ‘Ivy Cottage’  Old Bathurst Road Hartley Local 1824 -   Yes  
1960819 Farmers Inn 51 Old Bathurst Road Hartley Local 1846 -   Yes  
1960820 Shamrock Inn 55 Old Great Western Highway Hartley Local 1834 - 992  Yes  
 House 2360 Great Western Highway Little Hartley ? ? -     
 McKanes Bridge (RTA)  McKanes Falls Road South Bowenfels  ? -     
4301026 Masonry culvert and retaining wall (Emoh  Great Western Highway Old Bowenfels State 1860 1994  RTA   
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Mapping/
SHI No. 

Item name No. Street address Locality Significance Date LEP SHR s.170 NT RNE 

culvert) 
1960375 Six Foot Track (A182)  Blue Mountains walking tracks Megalong Valley State  1994 992    
 Lawsons Long Alley (no inv sheet created)  Marked on plans  State 1815 - 992 DECCW   
 Berghofers Pass (no inv sheet created)  Marked on plans Mount Victoria  State 1920s - 992 DECCW   
1960373 Mount Victoria Pass Complex (A183)  Great Western Highway Mount Victoria State 1832 1994 ? RTA Yes   
 Mount York Road Complex      - yes DECCW   
1960792 Bowens Creek Bridge Abutments  Bowens Hollow South Bowenfels State  -     
 The Greater Blue Mountains Area   Lithgow        
Conservation Area 
CA1 Hartley Valley Landscape Conservation 

Area 
  Hartley Valley      Yes   
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The development of all preliminary heritage curtilages has been undertaken in accordance with the guidelines 
in Assessing Heritage Significance (NSW Department of Planning Heritage Branch, 2001). The Heritage Office 
defines the curtilage of a heritage item as ”the area of land (including land covered by water) surrounding an 
item or area of heritage significance which is essential for retaining and interpreting its heritage significance” 
(NSW Heritage Office, 2000).  

In some instances, where a listed heritage curtilage exists, a preliminary assessment was undertaken to grade 
elements or components within that listed heritage curtilage. Heritage items can have different elements that 
can be further assessed by looking at their contribution to the overall heritage value. Primary and secondary 
curtilages were identified for particular heritage items, using Heritage Branch Guidelines, to demonstrate this 
breakdown assessment. The primary curtilage refers to that area surrounding an element within the listed 
curtilage that is most important for retaining its heritage significance. The secondary curtilage outlines an area 
beyond the primary curtilage that has a contributory value in maintaining its heritage significance. The primary 
and secondary curtilages are preliminary indicators only, to be confirmed by future detailed assessment. 

Visual sensitivity catchments  
In addition to the curtilages, visual sensitivity catchments were identified during field investigations. These are 
areas outside the property boundaries and listed curtilage that provides setting or context to the heritage item. 
Visual sensitivity catchments were identified around Mount York lookout, Hartley Historic Village and the Mount 
Victoria Railway Station Group.  

Figure 6-19 illustrates the registered and newly identified heritage curtilages and sensitive visual sensitivity 
catchments that have been identified for the significant heritage items within the study area.  

6.12. Noise 

A desktop preliminary noise assessment was carried out to provide qualitative data on the noise characteristics 
of the study area. The assessment is documented in the Noise Working Paper (RTA, 2009j), and key findings 
are summarised below. 

6.12.1. Noise-sensitive receivers 

The noise environment of the study area is predominantly influenced by the Great Western Highway, Bells Line 
of Road and the Western Railway Line. The noise levels away from the roadways and townships are generally 
low, particularly at night. 

The locations of noise-sensitive receivers within the study area and immediate surrounds are shown in Figure 
6-20. This figure illustrates areas with a higher concentration of sensitive receivers, which are generally 
clustered in urban and rural residential communities. These receivers have been overlaid on a map showing 
the terrain across the study area, since local topography can have a significant impact on the transmission of 
noise from roads. While the building count should be considered to be approximate, examination of the aerial 
photography identified 1,165 buildings that may potentially be noise-sensitive receivers. The majority of these 
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sensitive receivers are located in Mount Victoria, Hartley, Little Hartley, and South Bowenfels. Moreover, there 
are a large number of sensitive receivers along the existing highway and smaller rural communities and 
individual properties are scattered throughout the study area. 

The following principles are applicable can be made regarding the location of a road with respect to noise-
sensitive receivers: 

 Separation distance (from the noise source to the noise receiver) is a primary method of reducing noise 
impacts. 

 Noise impacts from the highway may occur outside the study area, depending on where the route is 
located. 

 Hills and embankments can provide natural shielding from noise impacts. Road cuttings can provide a 
similar degree of protection, but the degree of protection depends on the depth and extent of cutting. 

 Where the road is on lower terrain (such as on flats and in valleys) and residential areas are elevated, 
propagation of noise emissions to the higher elevations is more apparent than when the road is on a 
ridgeline, and residential areas are located in lower regions.  

 The highway upgrade would result in new or increased noise impacts at some nearby residences and 
other noise-sensitive receivers, and a reduction in noise levels may be experienced at other residences.  

A summary of road traffic noise criteria applicable to the proposed upgrade has been taken from the DECCW 
Environmental Criteria for Road Traffic Noise (ECRTN), and is presented in Table 6-10. 

 Table 6-10 Road traffic noise criteria 

Road category Daytime levels Night-time levels 
New freeway or arterial road 
corridor 

LAeq (15 hour) 55 dB(A) LAeq (9 hour) 50 dB(A) 

Redevelopment of an existing 
freeway/arterial road 

LAeq (15 hour) 60 dB(A) LAeq (9 hour) 55 dB(A) 

LAeq: represents the equivalent continuous A-weighted noise level for the measurement period.  
dB(A): Decibels using the ‘A’ weighted scale, measured according to the frequency of the human ear. 

Where the existing highway is upgraded, the relevant criteria would be those associated with the 
‘redevelopment of an existing freeway/ arterial road’. Where the proposed upgrade is not along the existing 
highway, the ‘new freeway or arterial road corridor’ criteria are applicable.  

According to the ECRTN, new roads should be designed so as not to increase existing noise levels by more 
than 0.5 dB. For a road redevelopment, noise levels should not increase above the existing by more than 2 dB. 
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 Figure 6-19 Significant heritage items and associated curtilages  
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 Figure 6-20 Noise-sensitive receivers  
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In both cases, the ECRTN states that noise levels should be reduced to meet the criteria. Where the noise 
criteria cannot be met by aligning the road away from noise-sensitive receivers, the following measures should 
be considered to meet the criteria: 

 Maintain roads to provide an even surface (potholes create vibration and airborne noise). 
 Provide mounding or other barriers. 
 Provide architectural acoustic treatment for existing buildings. 
 Provide acoustic design in future developments. This includes imposition of conditions of consent by 

council on future development, and planning for future residential release areas. 
 Use road surface treatments that result in lower road-noise emissions. 

6.13. Socio-economic 

An assessment of the socio-economic implications of the proposed upgrade was undertaken, which included 
the identification and mapping of the existing socio-economic conditions and features, meetings with key 
stakeholders to identify the specific socio-economic implications, and a focus group meeting to investigate the 
implications of the upgrade on local business and tourism. The assessment is documented in the Socio-
economic Working Paper (RTA, 2009k), and key findings are summarised below. 

6.13.1. Population and demography 

This section provides an overview of key population and demographic characteristics of the study area based 
on data from the Australian Bureau of Statistics (ABS) 2006 Census. Information is provided for: 

 The local areas forming the study area (as defined by the ABS), including Hartley State Suburb, Mount 
Victoria locality, and Blue Mountains State Suburb. 

 Lithgow township, which is located north of the study area and is the primary service centre for residents 
within the study area. 

 The local government areas of Lithgow City Council and Blue Mountains City Council. 
 New South Wales. 

Population and growth 
At the 2006 Census, the region had a combined population of 93,832. This included 19,756 people in the 
Lithgow local government area and 74,067 people in the Blue Mountains local government area. By 2021, the 
population of the Lithgow local government area is predicted to grow to about 20,210 people (Lithgow City 
Council, 2007), while the Blue Mountains local government area is predicted to grow to 78,521 people 
(www.forecast.id.com.au, 2009).  

At the 2006 Census, the study area had a population of about 1,500. This included 828 people in Mount 
Victoria, 497 in the Hartley State Suburb and 194 in the Blue Mountains National Park State Suburb. The town 
of Lithgow had a population of 11,298. These 2006 Census data are listed in Table 6-11. 
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 Table 6-11 Population, 2006 Census 

Locality Population 
Hartley State Suburb (Hartley) 497 
Mount Victoria Locality (Mount Victoria) 828 
Blue Mountains National Park State Suburb (BMNP) 194 
Lithgow Urban Centre (Lithgow centre) 11,298 
Lithgow LGA 19,756 
Blue Mountains LGA (BM LGA) 74,067 
NSW 6,549,177 

Source: ABS Census 2006 

Employment 
Employment data show that: 

 Mining and tourism are important to the region’s economy. A relatively high proportion of people are 
employed in mining or tourism related industries, such as accommodation and food services. 

 The proportion of people in Hartley and Lithgow working in primary industries is higher than NSW as a 
whole, with 3.9 per cent of Hartley workers and 3.4 per cent of Lithgow workers employed in agriculture, 
forestry or fishing compared to 2.7 per cent in NSW as a whole.  

 The study area has a high proportion of workers employed in the transport, postal and warehousing 
industry relative to NSW as a whole. 

Summary of socio-economic characteristics 
The study area is characterised by: 

 Generally more stable communities, with higher proportions of houses that are fully owned and lower 
levels of population mobility over five years, which is consistent with the area’s rural character and older 
population.  

 Newer rural residential communities in Hartley, which comprise high proportions of couple-only 
households, high proportions of owner-occupied houses and proportions of higher income households 
similar to NSW as a whole.  

 An older community in Mount Victoria, with high proportions of people aged 65 years or over, lone person 
households and low-income households.  

 High proportions of people that either worked from home or did not go to work. This reflects the rural 
nature of the study area and, probably, an increasing number of professional people who work from home.  

 Communities that generally rely on a private vehicle for travel to work, particularly in Hartley.  
 Communities that generally rely on tourism, mining and agriculture for employment opportunities.  
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6.13.2. Social infrastructure 

Social infrastructure refers to community facilities, services and networks that individuals, families, groups and 
communities rely on to meet their day-to-day living, education, health and social needs; to maximise their 
potential for development; and to enhance community well-being. It includes community support, education and 
training, sport and recreation, cultural, health, and emergency facilities and services (OUM, 2007).  

The Lithgow and Blue Mountains city councils offer a wide range of social infrastructure within key regional 
service centres and towns that serve the needs of local and regional communities. For example, the town of 
Lithgow offers many residents in the study area access to a variety of community, retail and commercial 
services and facilities including: 

 Medical and health facilities, such as public and private hospitals. 
 Emergency services. 
 Education facilities, including child care centres and pre-schools, and primary, secondary and tertiary 

education facilities. 
 Sport and recreation facilities such as sports fields, parks, tennis courts and a swimming pool. 
 Licensed and RSL clubs. 
 Transport services, such as a railway station and Country Link bus interchange.  
 Retail and commercial services facilities, such as supermarkets, department stores, post office, specialty 

retail, commercial services, and entertainment outlets (such as restaurants and cafes). 
 Government offices. 
 Professional services, including solicitors and real estate agencies.  

Local villages also include a range of services and facilities to cater for the day-to-day needs of local residents 
and to service the local tourism industry. Services and facilities in Hartley and Little Hartley include: 

 Restaurants, cafes and a general store.  
 Community organisations, such as Hartley District Progress Association and Hartley Rural Fire Brigade. 
 Education facilities, such as child care centres, pre-schools and a primary school. 
 Recreational opportunities. 

Mount Victoria also includes a range of local services and facilities to cater for the needs of local residents, as 
well as a number of wider regional facilities. These include: 

 Mount Victoria Public Hall and cinema. 
 Education facilities, such as Mount Victoria Public School, Meadowbank Education Trust (MET) School 

Mount Victoria Campus, Barker College Outdoor Education Centre (The Grange), and Possum’s Patch 
Child Care Centre. 

 Mount Victoria Railway Station.  
 Sport and recreation facilities, such as Mount Victoria Tennis Courts and Memorial Park.  
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 Cultural facilities, such as Mount Victoria and District Historical Society Museum.  
 Places of worship. 
 Emergency services, including Police and Rural Fire Service.     
 Local shopping facilities, such as a general store, post office, service station, cafes and restaurants.  
 Community organisations, including Mount Victoria and District Historical Society, Mount Victoria 

Community Association, and Blackheath Mount Victoria Rural Fire Brigade. 

Residents in Mount Victoria also access community services and facilities at nearby Blackheath and Lithgow. 

6.13.3. Community values 

This section describes the community values important to local residents in the study area. These have been 
informed by consultation with local residents and existing policies and strategies of the Lithgow and Blue 
Mountains city councils.  

Community values are those elements held as important to quality of life and wellbeing. They include tangible 
(physical) elements such as parks, buildings, and landscape; and intangible (social) elements such as sense of 
belonging and community diversity. Social infrastructure such as churches, schools, public places and 
community centres are highly valued by local communities, as are demographic characteristics and local 
features. 

The Lithgow City Council Strategic Plan (2007) identifies Council’s overarching vision as: 

“A centre of Regional excellence that: 

 Encourages community growth and development; 

 Contributes to the efficient and effective management of the environment, community and economy 
for present and future generations.” 

In addition, Lithgow Council has identified 10 themes, including community, transport, heritage, environment 
and growth, for which it has separate vision statements. These vision statements reflect the importance of: 

 The City’s rural areas, villages and towns to the region’s sense of community and identity. 
 The City’s unique industrial and natural heritage, cultural landscapes and built heritage. 
 The City’s natural and built environment. 

The Blue Mountains City Council’s Towards a More Sustainable Blue Mountains document (2003) sets out a 
vision for the City in the year 2025. The vision is supported by a number of key directions which reflect the 
importance of: 

 The natural environment of the Blue Mountains, and the need to manage the impact of development on 
the environment and live sustainably and in harmony with it. 
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 The City’s strongly connected communities, and the need to ensure that access to appropriate services 
and facilities is maintained and a sense of community is nurtured. 

 The distinct identities of the City’s villages and towns, cultural and built heritage, natural and built 
environments. 

 Safe and accessible travel and connections. 
 The region’s World Heritage environment, including to the city’s economic development and tourism.  

These community values were confirmed during stakeholder consultation undertaken for this project, while 
additional values were also identified specific to the study area for consideration in the development and 
assessment of the project.  

Local amenity and sense of place 
Sense of place represents the relationship between people and a particular setting or environment. It supports 
identification with the local area and community belonging. Sense of place may include physical aspects such 
as environmental and landscape features, buildings, paths and topographical features with cultural and 
community significance, aesthetic or character qualities, and social aspects such as territoriality (community 
‘ownership’), legibility (being easily read), and feelings of safety and comfort deriving from a familiar place.  

Consultation for the project identified the following community values relating to amenity and sense of place: 

 Natural environment and World Heritage Area status. Local residents have a strong attachment to the 
natural landscape. In particular, the Blue Mountains National Park has important landscape, scenic 
amenity, environmental and recreational values, and is an important destination for local, national and 
international tourists.  

 Flora and fauna, including native wildlife and areas of remnant vegetation. Local residents value the high 
density of native wildlife, including some endangered species and areas of remnant vegetation. Ecological 
and recreational tourism is an important local industry, with the region offering a range of bushwalking, 
bike riding, horse riding and rock-climbing opportunities. 

 Peace, quiet and feeling of isolation and ’remoteness’. Local residents value the high level of amenity 
associated with the natural setting, the valleys and hills, and the rural villages and townships. 
Communities appreciate the quietness of the area, and the access to open space, natural bushland and 
wildlife. The area has remained relatively untouched, and residents value its uniqueness and isolation, 
fresh air, extensive orchards and climate. The preservation of this type of lifestyle is critical to local 
communities and concerns were raised about the impact of increasing levels of population growth on the 
amenity and character of towns, villages and rural areas. 

 Rural character. Many residents have settled in the region in search of a rural lifestyle, and value the rural 
setting.  

The region’s scenic amenity and landscape values, along with its natural environment and rural landscape, 
contribute to the study area’s sense of place. The community identified the need to protect important outlooks 
and viewsheds and the area’s rural setting.  
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The amenity of some locations is affected by high volumes of heavy vehicles and traffic noise associated with 
the Great Western Highway. This includes houses and businesses adjacent to the highway in Mount Victoria 
and Hartley.  

Liveability and community cohesion 
Residents identified the importance of safe communities to the amenity and liveability of the region during 
consultation for the project. While the community is generally perceived to be safe, there is a desire for greater 
road safety. 

A number of families have resided in the area for many generations, some since the 1800s. These residents 
have a strong family heritage associated with the region, and experience a high level of connection and 
community cohesion. Community consultation revealed that the local residents enjoy the ‘small community’ 
lifestyle and character of the area, and feel that there is strong community support and neighbourliness within 
and between townships, with many people having moved to the area to “escape” city life. Residents describe a 
very specific community identity, characterised by friendships, diversity, and a sense of personal safety and 
community pride. There exists a passion among community members to protect these values, and residents 
have formed considerable networks and community organisations. There are a range of community groups and 
progress associations that seek to work together to improve social outcomes in the region. 

Local character and heritage 
Residents place great importance on the heritage and history of the region. This takes a physical form in the 
shape of buildings, remains and artefacts, and a contextual form in the history of events, decisions and 
communities. The region displays a unique mix of Aboriginal and European heritage, and residents see 
themselves as custodians of the values that are integral to the area. The following areas were identified as 
being particularly important during consultation: 

 Collits Inn, Mount Victoria and Hartley Vale Cemeteries. 
 Hartley Orchards. 
 Historic roads such as Berghofers Pass, Coxs Pass, Lawsons Long Alley and Hartley Vale Road. 
 Historic buildings in Little Hartley and Mount Victoria, as intact 19th century villages. 
 Mount York. 
 Closeburn House. 
 Jenolan Caves. 
 Palmer’s Gully. 
 Remnant shale mining areas in Hartley Vale. 

There are other important Aboriginal sites in Monkey Creek, Kangaroo Corner Creek and around 
Mount Clarence. The preservation of these sites and associated artefacts is regarded as being important to 
Aboriginal communities who are the traditional custodians of the land.  
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Many residents also place particular value on the history associated with the crossing of the Blue Mountains, 
the railway line, convict settlements below Victoria Pass and mining. 

Ecologically sustainable development 
Ecologically sustainable development (ESD) is another significant value for local communities. The countryside 
is seen to offer opportunities to live sustainably through close access to most amenities, and the installation of 
tank water and solar panel systems. Residents report strong concern for the planet and the preservation of the 
area for generations to come, and regard it as important to minimise carbon emissions and other contributions 
to climate change. 

In the Blue Mountains local government area in particular, an increasing number of residents have chosen to 
live more sustainably by using their cars less, walking and catching public transport more and using less energy 
and water. The local government area has also joined Cities for Climate Protection and conducted an audit of 
greenhouse gas emissions. Sustainable transport is also prioritised through the encouragement of safe, 
accessible and environmentally friendly transport options.  

Access and connectivity 
During consultation, residents identified the need for safe, efficient transport links to local and regional centres 
and destinations as well as the broader Sydney area. They regard the Great Western Highway as important for 
access to regional centres and Sydney, but are concerned that the use and location of the highway have safety 
implications for some communities. In particular, residents believe that the safety of the highway is affected by: 

 Topography and local climatic conditions. 
 Traffic volumes and speed. 
 The number of heavy vehicles. 
 The mix of freight, commuter and local traffic movements.  

Residents also identified the need to maintain safe and efficient access to local properties, including local 
businesses, and to avoid severance or division of properties and communities.   

While some community members said that bypassing villages and townships within the study area would help 
to strengthen the tourism values and amenity of these centres, others said that this may impact on the 
livelihood of businesses that rely on passing traffic. However, overall, the importance of decreasing the number 
and speed of vehicles, particularly heavy vehicles, through local townships was recognised as important.  

In addition to the Great Western Highway, important road transport links in the study area include: 

 Jenolan Caves Road, which connects the highway to Jenolan Caves and the town of Oberon and is an 
important access for quarry and forestry trucks. 

 Darling Causeway, which links to the Bells Line of Road between Richmond and Lithgow. 
 Brown’s Gap Road, which was identified as an important short-cut for local residents between Lithgow 

and the Great Western Highway. 
 Hartley Vale Road, which provides access for residents in the Hartley Valley, connecting the Darling 
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Causeway, Great Western Highway and to Lithgow via Brown’s Gap Road. 

6.13.4. Local business and industry 

Tourism 
Local communities place great importance on the local tourism industry, and the environmental, recreational, 
historical, scenic and rural values on which it is based.  

The tourism industry is a very important part of the local economy. During the 12 months to March 2009, the 
Blue Mountains attracted about 2.6 million visitors, including 74,000 international overnight visitors, 
662,000 domestic overnight visitors and 1.8 million day trip visitors. Overnight domestic visitors stayed for 
about 1.5 million nights and spent $256 million (an average of $171 per night), while day trip visitors spent 
$163 million, an average of $89 per trip (Tourism New South Wales, 2009).  

Table 6-12 provides a summary of domestic visitor activity for local government areas in the study area.  

 Table 6-12 Domestic visitors by local government area, June 2007 

 Oberon Shire City of Blue Mountains City of Lithgow NSW 
Visitors 

Overnight 52,000 459,000 123,000  
Day trip n/a 1,391,000 181,000  

Visitor nights 106,000 1,067,000 294,000  
Average stay (nights) 2.0 2.3 2.4 3.5 
Spend ($ M) 

Overnight 11 161 27  
Day trip n/a 111 12  

Average Spend per Trip ($) 
Overnight 219 351 217 429 
Day trip n/a 80 68 97 

Source: Tourism Research Australia (March 2008), Tourism Profiles for Local Government Areas in Regional 
Australia, New South Wales (Oberon Shire, City of Blue Mountains, City of Lithgow) 

In June 2007, there were 2,568 tourism related businesses within local government areas in the study area 
(Refer to Table 6-13). Of these, 52 per cent were non-employing businesses and 28.7 per cent employed 
between one and four people. Local government areas in the study area had a slightly higher proportion of non-
employing businesses compared to NSW as a whole (TRA, 2008).  

 Table 6-13 Tourism businesses by local government area, June 2007 

Tourism Business 
Oberon 
Shire 

City of Blue 
Mountains 

City of 
Lithgow Total 

Non-employing business 75 1,062 198 1,335 
Micro business (1-4 employees) 36 573 129 738 
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Tourism Business 
Oberon 
Shire 

City of Blue 
Mountains 

City of 
Lithgow Total 

Small business (5-19 employees) 36 246 78 360 
Medium to large business (20 + employees) 9 96 30 135 
Total businesses 156 1,977 435 2,568 
Source: Tourism Research Australia (March 2008), Tourism Profiles for Local Government Areas in Regional 
Australia, New South Wales (Oberon Shire, City of Blue Mountains, City of Lithgow) 

Locally, the study area has a range of tourism related businesses including accommodation, restaurants, cafes, 
museums and galleries. Many of these are located within Mount Victoria, while eight businesses are located on 
the Great Western Highway at Hartley. Consultation undertaken for the socio-economic assessment indicated 
that many businesses situated on the highway at Hartley rely strongly on passing traffic, attracting visitors 
travelling to destinations such as Jenolan Caves, Orange and Bathurst. Concerns were raised that safe access 
to businesses located on the highway at Hartley was currently compromised by the speed and volume of 
vehicles, including trucks, on the highway and that there was no safe place for motorists to stop or turn off the 
highway to visit local businesses.   

The Jenolan Caves is a popular local tourist destination. It attracted over 200,000 cave visits in 2008/2009. This 
is expected to increase to about 240,000 visitors in 2009/2010. In 2008/2009, the caves contributed about 
$15 million to the regional economy, including $7.6 million directly to the local economy, and employed over 
100 staff. 

Visitors from Sydney access the Jenolan Caves by the Great Western Highway via Jenolan Caves Road, just 
past the village of Hartley. While the majority of visits to the cave involve planned visits, the caves also attract a 
number of passing travellers from the highway. The caves also support other local businesses with many 
visitors to the caves stopping at cafes, restaurants, and tourist facilities in the study area.  

The region also offers a range of environmental and recreational tourism opportunities centred on the region’s 
natural areas. These opportunities include climbing, bushwalking, bike riding and horse riding. During the 
12 months to March 2009, 35.per cent of domestic overnight visitors to the Blue Mountains participated in 
‘bushwalking or rainforest walks’ while a further 35.5 per cent participated in “general sightseeing” (Tourism 
New South Wales, 2009). Mount York is particularly important and is considered one of the most important 
walking and rock climbing areas in NSW, offering about 500 climbing and walking routes. The study area’s 
heritage and historic values also attract tourists, particularly the historic buildings and events. 

During the 12 months to March 2009, car was the most common form of transport for visitors to the Blue 
Mountains, with 88.7 per cent of visitors travelling by ‘private or company car’. A further five per cent of visitors 
travelled to the area by rail. The Greater Blue Mountains Drive links tourist attractions across the Blue 
Mountains World Heritage Area between Muswellbrook in the north and Goulburn in the south and takes in the 
Blue Mountains, Lithgow and Oberon. The Great Western Highway forms an important part of the drive, 
connecting to a number of ’discovery trails‘ in the study area. 
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Other industries 
The region also has a number of other key industries, including: 

 Energy resources (coal mining and coal seam gas). Lithgow lies in the centre of the western coalfield, 
which covers an area of about 240 square kilometres, extending north-west from Katoomba through 
Hartley, Lithgow, Cullen Bullen and Kandos to Ulan near Mudgee. Coal mines are located at Clarence, 
Cullen Bullen and Lidsdale north of Lithgow. The Clarence Colliery is located 18 kilometres by road north 
of Mount Victoria with the Darling Causeway and Great Western Highway the primary haulage routes for 
the colliery (Centennial Clarence Pty Ltd, Environmental Assessment, 2009). Concerns were raised during 
community consultation about the proposed expansion of the Clarence Colliery and impacts associated 
with the increase in the number of coal trucks through Mount Victoria. 

 Industrial minerals (mineral sands and limestone) and metallic minerals (gold, copper and base metals). 
There are quarries at Hartley, Oberon, Clarence and Marrangaroo, north of Lithgow. The quarries at 
Hartley and Oberon generally access the Great Western Highway via Jenolan Caves Road. Most of the 
quarried material is transported to destinations in the greater Sydney area. 

 Agriculture, particularly sheep and beef grazing, but also goats, chickens and alpacas; and fruit growing. 
The study area has a long farming history, which is important to the character and lifestyle of the area 
today. Farming has traditionally included broad acre farming and apple orchards. More recently, the area 
has experienced an increase in hobby farms. 

 Forestry. Forestry is an important industry and a major employer in the Oberon area, with plantation 
forestry and timber processing contributing around $137 million to the gross regional product (GRP) in the 
Oberon Shire (Western Research Institute, 2005). Forestry and timber operations use Jenolan Caves 
Road and the Great Western Highway. 

 Manufacturing. 

6.13.5. Social and community features 

Existing socio-economic conditions across the study area were identified and mapped using existing spatial 
data sets, internet research and outcomes of community consultation. A wide range of social and community 
features were identified including (refer to Figure 6-21):  

 Community facilities and amenities (schools, health and medical services, sport and recreation facilities, 
places of worship, community halls). 

 Key tourist attractions and facilities. 
 Key industries and businesses, including tourism businesses, commercial centres, farming and mining 

areas. 
 Movement networks and connectivity between population centres (local roads and tourist routes). 
 Existing and proposed settlement patterns. 
 Areas or places of community importance, including places of cultural, heritage or environmental value. 



Mount Victoria to Lithgow 
Great Western Highway Upgrade 
Route Options Report 

PAGE 146 
 

 Figure 6-21 Community features 
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These features are shown on Figure 6-21 and include:  

 Elthan Park Christian Camp.  Forty Bends Cottage. 
 Trinity Christian Church.  Daintree Cottage. 
 Barker College Outdoor Education Facility (the Grange).  Old Bowenfels Cemetery. 
 Caltex service station.  Colin McCarry Memorial Play Centre. 
 Hartley Valley Holiday Farm (Historic Rosedale Homestead).  South Bowenfels Rural Fire Brigade. 
 Little Hartley saleyards.  Hartley Vale Oval. 
 Hartley Cemetery.  Hartley Historic Village. 
 Hartley Hall.  Londonderry Reserve. 
 Hartley Rural Fire Brigade.  

A number of sites of community importance are clustered around Hartley Historic Village and in Mount Victoria, 
including heritage places and education and community facilities. In addition, a number of scenic lookouts, 
viewpoints and climbing and recreational areas are located along Mount York Road north-west of 
Mount Victoria. Commercial and tourism businesses are primarily concentrated in Mount Victoria and along the 
Great Western Highway at Hartley, while historic Collits Inn and Comet Inn are important heritage features and 
tourist attractions located in the northern part of the Hartley Valley. 

The study area has a number of tourist drives, including the Greater Blue Mountains Tourist Drive, which 
includes the section of the Great Western Highway between Lithgow and Mount Victoria, as well as the Blue 
Mountains Grand Circular Drive, which also follows this route and extends along Jenolan Caves Road. 

6.14. Land use and property 

A desktop land use and property assessment was undertaken as part of the corridor investigations. It builds on 
the information provided as part of the study area investigations and outlines the implications of land use for the 
development of feasible route options. The assessment is documented in the Land Use and Property Working 
Paper (RTA, 2009l). Key findings are summarised below. 

6.14.1. Land use zoning 

The study area falls within two local government areas: Blue Mountains local government area and Lithgow 
local government area.  

Within Blue Mountains local government area: 

 The majority of the study area is zoned for low-intensity uses, including rural residential and open space, 
recreation and environmental conservation (refer to Figure 6-22).  

 The eastern edge of the study area is within the Blue Mountains National Park and World Heritage Area 
and zoned for environmental conservation. Blue Mountains National Park and World Heritage Area is 
under the control of and managed by the DECCW. The national park is highly valued for its sandstone 
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escarpment, deep ravines and extensive areas of diverse native vegetation, and forms a major constraint 
to the proposed highway upgrade. 

 The town centre of Mount Victoria is zoned as village. Blue Mountains City Council also identifies the 
roads and railway line within its local government area as part of their regional transport corridor zone.  

Within Lithgow local government area: 

 The majority of the study area is zoned rural. 
 Land adjoining the existing highway through the Hartley Valley section is zoned rural residential, allowing 

for subdivision into small rural residential lots (Figure 6-22). This zoning extends a number of kilometres 
on either side of the highway.  

A review of the Major Projects Assessment Register, as available on the Department of Planning website, 
shows that there are no major projects currently proposed or recently approved within the study area.  

Blue Mountains City Council has indicated that there have been minimal development applications submitted or 
enquiries made within Mount Victoria in the last few years.   

In contrast, the Lithgow City Council Development Approvals database shows 77 development application 
consents within Little Hartley, Hartley, South Bowenfels and Hartley Vale in the last four years. These mainly 
pertain to building activity and subdivisions within the rural residential zone around Little Hartley, with most of 
the rural residential land anticipated to be taken up within the next few decades. Lithgow Council has indicated 
that there are currently no plans to extend the area of rural residential zoning within the study area. 

6.14.2. Agricultural land 

In 1982, NSW Agriculture prepared agricultural land classification mapping for rural NSW to identify land that is 
suitable for agricultural purposes. The agricultural land classification mapping for Lithgow local government 
area is provided in Figure 6-23. Class 1 is land that is most suited to high levels of agricultural cultivation and 
the suitability of land for agriculture decreases with each category, with Class 5 being land that is unsuitable for 
agriculture. As shown, Hartley Valley includes Class 3, 4 and 5 agricultural land. 

According to the Department of Primary Industries, the agricultural land classifications within the study area 
have the following characteristics: 

 Class 3: Grazing land or land well suited to pasture improvement. It may be cultivated or cropped in 
rotation with pasture. The overall production level is moderate because of soil or environmental 
constraints. Erosion hazard, soil structural breakdown and other factors including climate may limit the 
capacity for cultivation, and soil conservation or drainage works may be required. 

 Class 4: Land suitable for grazing but not cultivation. Agriculture is based on native pastures or improved 
pastures established using minimum tillage techniques. Production may be seasonally high but the overall 
production level is low as a result of major environmental constraints. 
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 Figure 6-22 Land use within the study area  
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 Figure 6-23 Agricultural land classifications 
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 Class 5: Land unsuitable for agriculture or at best suited only for light grazing. Agricultural production is 
very low to zero as a result of severe constraints, including economic factors, which preclude land 
improvement.  

The remainder of the study area is unmapped as it was identified as non-agricultural land. It includes national 
parks, urban or village areas and land with slope greater than 50 per cent. An extract from the NSW Agriculture 
Land Classification report provides an overview of the land uses that are suitable within each agricultural class 
(refer to Table 6-14). 

 Table 6-14 Guide to agricultural land classification  

Class 

Horticulture Field crops Grazing: pasture 
Vegetables Tree crops 

Irrigated Rainfed 
Improved Native 

Irrigated Rainfed Sensitive Tolerant Irrigated Rainfed Seasonal Light 
3 ● ● ● □ ● ● ● □ ■ ■ 
4 ○ ○ ○ ● ○ ○ ○ ● □ ■ 
5 ○ ○ ○ ○ ○ ○ ○ ○ ○ ● 

○ Class not suited to land use because of limiting factors to cultivation and/or production. 
● Class may be suited to the land use depending on the nature of the limiting factors to cultivation and crop 

production. 
□ Class having the minimum requirements for sustained production from the land use. 
■ Class having requirements in excess of those needed for sustained production from the land use. 

As shown in Table 6-14, the only land use that is suitable within parts of the study area, without being 
dependent on other factors, is native grazing or pasture, although there is potential to use tolerant tree crops 
and rainfed, improved grazing or pasture within Class 3 land. This suggests that the agricultural potential of the 
Hartley Valley is limited. 

The NSW Agriculture Land Classification report also identifies a number of general principles to assist in land 
use planning in agricultural areas. The following principles are relevant to the study area: 

 Protect highly productive agricultural land from competing land uses (Class 1, 2 and 3). 
 Protect Class 3 lands for agricultural production if adequate and suitable areas of Class 4 and 5 are 

available for competing uses. 
 Class 4 lands play an important role in some agricultural industries, such as fine wool production. 
 Class 5 lands can be of some value for agriculture; for example, they may offer shelter for livestock or 

flood-free refuge areas. 

 
6.15. Urban design, landscape and visual considerations 

An urban design, landscape and visual assessment has been undertaken to identify the constraints and 
opportunities associated with the proposed upgrade. It is documented in the Urban Design and Landscape 
Assessment (RTA, 2009m). Key findings are summarised below. 
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6.15.1. Existing landscape 

The existing landscape and visual character of the study area consists of a variety of topography types, land 
use patterns, heritage values and scenic qualities. To better understand this complex arrangement of 
characteristics, the study area can be divided into a series of landform units, each with a set of consistent 
characteristics. The 14 landform units in the study area are outlined below and illustrated in Figure 6-24. 

Mount Victoria 
The Mount Victoria landform unit is located on the edge of an elevated plateau escarpment. An extremely 
steeply-sloped escarpment acts as a physical barrier from Mitchell’s Ridge southwards and west of the town of 
Mount Victoria. Spectacular views from the west of Mount Victoria town such as Mount Piddington are a major 
tourist attraction. The ridge contains the peaks of Mount Victoria and Sugarloaf Mountain. The historic Victoria 
Pass, forming part of the Great Western Highway, descends this escarpment.  

The characteristics of this landform unit are: 

 Landform: steeply undulating to precipitous. 
 Vegetation: mostly densely vegetated with indigenous forest and woodland. 
 Settlement: largely undeveloped land apart from some access roads and lookouts. 

Mount Victoria township 
Mount Victoria is the most westerly township in the Blue Mountains. It is located 120 kilometres from Sydney 
and 1,043 metres above sea level. It is a small but very charming historic village with a population of 828 (2006 
census) that was originally named 'One Tree Hill' and shows on a map dating back to 1834 (the name was 
changed in 1876 when the first Post Office was built). The Great Western Highway has always passed through 
the centre of the town, which has a large number of historic buildings, including the Imperial Hotel (1878), St 
Peter's Church of England (1874), The Manor House (1876) and the Toll Keeper’s Cottage (1849). 

This area is characterised by a combination of topography, housing and native and exotic vegetation, which 
create enclosed views that are contained within the town. The town is partially visible from the southern end of 
Darling Pass. 

The characteristics of this landform unit are: 

 Landform: ridge top with steeply undulating side slopes. 
 Vegetation: mixture of native and exotic planting. 
 Settlement: mixture of housing with many heritage buildings. 

Mount York 
This landform unit comprises two ridgelines: a long ridgeline terminating with the summit of Mount York with 
steep cliff sides that are extremely difficult to descend, and a second ridgeline supporting the historic Lockyers 
Road. The landform unit contains Mount York Reserve, and is a primarily natural area valued for its recreational  
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 Figure 6-24 Study area landform units 
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possibilities such as bushwalking along historical tracks and rock climbing, and for almost 360-degree views of 
the valley. 

The characteristics of this landform unit are: 

 Landform: ridge tops with steeply undulating to precipitous slopes. 
 Vegetation: mostly densely vegetated with forest and woodland. 
 Settlement: largely undeveloped land with some housing along the ridgeline. 

Coxs Road 
This road, built by William Cox and a handful of convicts in 1815, followed the explorer's route down Mount 
York to the government station of Bathurst on the westward flowing Macquarie River. As westward traffic 
increased, Cox's remarkable but hastily built road was replaced in the 1830s by the Great Western Highway. 

This landform unit is defined by the small valley formed between the two ridges of the Mount York Landform 
unit. The historic Coxs Road is now a walking track which is part of the historic walking track system that 
traverses the heavily vegetated ridge of Mount York and ends in Hartley Vale Valley. 

The characteristics of this landform unit are: 

 Landform: steeply to gently undulating valley slopes. 
 Vegetation: mostly densely vegetated with forest and woodland. 
 Settlement: largely undeveloped land. 

Lawson's Long Alley 
This landform unit is a long, thin valley protected by the ridges of Lockyers Road and the Darling Causeway. It 
contains the historic road, Lawson’s Long Alley (built in 1822), which is now a valued walking and mountain 
bike track. It is the most private valley within the study area and inhabited by only a few residents who have 
chosen to live there for its isolated setting. 

The characteristics of this landform unit are: 

 Landform: steeply undulating to flat valley floor. 
 Vegetation: mostly densely vegetated with forest and woodland with cleared grassland in the base of the 

valley. 
 Settlement: largely undeveloped land with a small number of rural properties. 

Darling Causeway 
Darling Causeway is an exposed ridgeline that extends between Mount Victoria and Bell at the same elevation. 
It is bordered by deep gullies to the west and Blue Mountains National Park to the east and allows views 
westward into the valley. From the ridgeline, there are extensive views to Mount Victoria, Lawsons Long Alley, 
Hartley Valley and Hassans Walls. The Main Western Rail Line and Darling Causeway traverse the ridgeline. 
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Darling Causeway can be viewed from the landform units within the Hartley Valley, Lawsons Long Alley and 
Hassans Walls. 

The characteristics of this landform unit are: 

 Landform: steeply undulating to precipitous. 
 Vegetation: mostly densely vegetated with forest and woodland. 
 Settlement: largely undeveloped land. 

Hartley Vale 
Hartley Vale is the historic hamlet situated at the base of Hartley Pass, within the valley floor. The hamlet of 
Hartley Vale started to grow when accommodation was built in the 1860s for workers in the kerosene shale 
mines. Significant sites are the Comet Inn, which remains as a guest house, Collits Inn, which is now a private 
residence, and the cemetery associated with Collits Inn. Although it has a small population, the most valued 
aspect of the town is its heritage value. 

The characteristics of this landform unit are: 

 Landform: undulating valley floor. 
 Vegetation: open pastureland with cultural plantings. 
 Settlement: scattered farm holdings. 

Valley floor 
The Valley Floor is an isolated space bordered by Mount Clarence, the Darling Causeway and Mount York. Its 
distance from the existing highway and protection from the surrounding hills mean it is one of the quietest parts 
of the study area. It is, however, subject to the noise of coal trains passing through the tunnels of Clarence on 
some nights. The rural properties in the area are closely associated with the River Lett, which runs through the 
valley. This landform unit provides one of the unique visual experiences in the study area – the ability to look up 
from the flat river valley at the series of promontories associated with Mount Clarence. This area can be viewed 
from Hassans Walls, McKanes Falls Road and the Hartley Historic Site. 

The characteristics of this landform unit are: 

 Landform: flat to gently undulating river valley. 
 Vegetation: pastureland with copses of native vegetation and fence line plantings. 
 Settlement: scattered rural properties. 

Mount Clarence 
This sparsely populated natural area of steep topography forms part of the northern border of the valley. This 
edge has a unique character, as the heavily vegetated promontories abut the cleared, flat valley floor in a 
rhythmic sequence. The area is isolated, but visible from Mount York with views to Mount Clarence and the 
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series of promontories. 

The characteristics of this landform unit are: 

 Landform: steeply undulating to precipitous. 
 Vegetation: mostly densely vegetated with forest and woodland. 
 Settlement: largely undeveloped land.  

Butlers Creek 
Butlers Creek is a small, cleared, undulating alluvial valley closely surrounded by the vegetated escarpments of 
Victoria Pass and Mount York. It is a sparsely populated area of rural pastureland. It is highly visible and can be 
viewed from along the Mount York ridgeline, Great Western Highway, Little Hartley and rural residential Little 
Hartley. This unit also provides views towards the Mount York ridgeline, Mitchell's Ridge and Hassans Walls. 

The characteristics of this landform unit are: 

 Landform: undulating alluvial valley. 
 Vegetation: mostly cleared for pastureland. 
 Settlement: sparsely populated rural settlement. 

Little Hartley 
Little Hartley is an area characterised by flat to undulating topography with a varied vegetation pattern. It 
includes rural residential properties and small businesses spread along the highway. There are a large 
proportion of heritage-listed properties in the area, which contribute significantly to the character of the 
community. Many of the residences are located very close to the highway, in some cases within 15 metres. 
Away from the highway, recent rural residential subdivisions along the minor roads have brought many new 
residents to the area. Little Hartley is easily accessible from the highway, but is visually isolated from it. There 
are views from Mount York as well as towards Mount York and Sugarloaf Mountain. 

The characteristics of this landform unit are: 

 Landform: flat to undulating plateau. 
 Vegetation: mostly cleared with some remnant indigenous vegetation. 
 Settlement: mixture of rural residential properties with small businesses along the highway. 

Hartley Historic Village 
Hartley is a 19th century village on the western edge of the Blue Mountains in a small tributary valley of the 
River Lett. The original Hartley was a vibrant town that served travellers and settlers west of the Blue 
Mountains. It grew around a courthouse (built 1837) and prospered until 1887, when the Great Western 
Railway bypassed the village, resulting in the stagnation and decline of the town. It is now a historic site under 
the administration of the National Parks and Wildlife Service. The village is set among pastures, orchards, 
native vegetation and the remnants of 19th  and 20th  century cottage gardens and comprises 17 buildings of 
historical significance (two of which are privately owned). The village remains a fine example of a small 19th 
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century settlement. Historic Buildings include Old Trahlee (1840), the Post Office (1846), Shamrock Inn Cottage 
(1841), the Court House (1837), St Bernard's Presbytery and St Bernard's Church (1842), which still operates 
as a Catholic church. 

The village is generally isolated visually, though there are some views north across the River Lett and the 
village can be viewed from the Great Western Highway, Blackmans Creek Road and Hassans Walls. 

The characteristics of this landform unit are: 

 Landform: undulating river valley. 
 Vegetation: mixture of cleared land, dense pockets of native woodland, orchards and remnants of heritage 

gardens. 
 Settlement: heritage-listed 19th century historic settlement. 

Undulating hills and gullies 
This landform comprises the majority of the western Hartley Valley. It comprises undulating hills that are steep 
enough to significantly slow down traffic along the existing highway. These hills are overshadowed by Hassans 
Walls to the north, and overlook the valley of Whites Creek to the south. The rolling hills and valleys give 
residents privacy from one another while enabling them to live in relative proximity. The majority of dwellings 
are located on hills sloping down to creeks, and hills adjacent to the highway but sloping away from the 
highway. This area is highly visible from Hassans Walls and Mount York with extensive views to Hassans 
Walls, Mount Clarence, Darling Causeway and Mount York. 

The characteristics of this landform unit are: 

 Landform: rolling hills and valleys. 
 Vegetation: pastureland with cultural plantings and native vegetation. 
 Settlement: rural homesteads and farms. 

Hassans Walls 
Hassans Walls are a series of magnificent cliffs to the north of the study area. They are the highest lookout in 
the Blue Mountains, and provide views of the whole of the Hartley Valley. The lookout is a major tourist 
attraction and a special place for the local community, some of whom are involved in managing bushland on 
the reserve. The proposed highway would have visual impacts on views from the lookout. 

The characteristics of this landform unit are: 

 Landform: steeply undulating to precipitous. 
 Vegetation: mostly densely vegetated with forest and woodland. 
 Settlement: largely undeveloped land.  
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 Figure 6-25 Public utilities within the study area 
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6.16. Services and public utilities 

Consultation with utility companies indicates that the main public utilities known within the study area are: 

 A 132-kilovolt transmission line that generally runs to the north of the Great Western Highway. 
 A 66-kilovolt transmission line located along the Darling Causeway. 
 An optical fibre telecommunications cable along the Darling Causeway. 

Figure 6-25 illustrates the location of the public utilities within the study area. Further investigation into the 
locations of utilities and other infrastructure would be undertaken in later stages of the project. 
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7. Overview of the orange corridor  
7.1. Preferred corridor 

On 27 August 2009, the Minister for Roads announced that, following consideration of community inputs and in 
light of the considerations identified, the plans for the upgrade of the Great Western Highway between Mount 
Victoria and Lithgow would concentrate solely on the corridor along the existing highway, ie the modified 
orange corridor (option 1 and 2).  

The technical, environmental and social considerations within this corridor are summarised in Section 7.2. This 
information informed the design and placement of the route options within the corridor (refer to Section 8). 

The modified orange (option 1 and 2) corridor is briefly described below (refer to Figure 7-1):  

 The modified orange (option 1) corridor generally follows the existing highway alignment, but bypasses 
Mount Victoria and Victoria Pass and includes opportunities to bypass the River Lett Hill area. It involves 
an outer bypass of the township of Mount Victoria, with the possibility of a tunnel under Mount York Road.  

 The modified orange (option 2) corridor is the same as option 1 except that it provides an inner bypass of 
the township of Mount Victoria, connecting back to the existing highway near Mount York Road.  

7.2. Summary of considerations in the orange corridor 

The key characteristics of the modified orange corridor are summarised below, based on a consideration of the 
investigations outlined in Chapter 6. To assist in this description, the corridor has been divided into eight 
precincts based on the predominant landform. These precincts are: 

1) Mount Victoria. 
2) Mitchells Pass ridge. 
3) Little Hartley. 
4) Hartley Historic Village. 
5) River Lett Hill. 
6) Fernhill. 
7) Forty Bends. 
8) South Bowenfels. 

The precincts are shown in Figure 7-1 and the predominant characteristics of each precinct are presented in 
Tables 7-1 to 7-8, together with a brief overview of the key issues for the development of route options within 
the corridor. The key issues are divided into three broad categories – technical, environmental and social. The 
information presented is based on the Phase 2 investigations, which were mainly desktop investigations 
supported by targeted fieldwork. As the project progresses, more detailed investigations would be undertaken 
as part of the environmental assessment and design processes to confirm this information.  
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 Figure 7-1 Modified orange corridor and associated precincts 
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 Table 7-1 Precinct 1 – Mount Victoria 

PRECINCT 1 – MOUNT VICTORIA 
Aspect Key issues Response/ opportunities 
TECHNICAL CONSIDERATIONS 
Traffic and transport   The corridor would be close to the Main 

Western Railway Line. 
 Connectivity would need to be provided 

from the proposed upgrade onto and from 
the existing local road network. 

 The corridor would provide for an underpass 
of the rail line on Darling Causeway north of 
the Railway Station.   

 Suitable intersection treatments would be 
provided to the local road network, either at 
grade or grade separated.  

Engineering  The alignment of the option 1 corridor 
would be controlled by the location of a 
tunnel under the saddle of Mount York 
Road. The tunnel would have large portals. 

 The alignment of the option 2 corridor 
passes lower under the railway line than 
option 1. 

 The tunnel option with the option 1 corridor 
allows for lower design levels, thus reducing 
the length of the viaducts further west. 

 The alignment of the option 2 corridor would 
not have a tunnel but would require two 
viaducts across large gullies within The 
Grange.  

Geology and 
geotechnical 

 A tunnel under the railway would be 
situated in low-strength Banks Wall 
Sandstone and is likely to require heavy 
support. 

 For the option 1 corridor, a tunnel under 
Mount York Road would be situated in low-
strength Banks Wall Sandstone and is 
likely to require heavy support. 

 Geotechnical issues and risks relate to the 
stability of cutting batters in low-strength 
Banks Wall Sandstone and of reinforced 
soil walls on steep slopes in weak Banks 
Wall Sandstone. 

 Further investigations would be undertaken 
to determine rock properties and to ensure 
the tunnel support is designed accordingly. 

 Where possible, the tunnel should be 
located in the stronger Burra-Moko Head 
Sandstone (longer tunnel at lower level or 
shorter tunnel with deep, retained portal 
cuttings). As part of future investigations, 
drilling would be undertaken to confirm the 
properties of Banks Wall and Burra-Moko 
Sandstone and the levels of these units. 

 The route options would be designed with 
1:1 overall batter slope or retainin walls as 
required. 

 As the project progresses, there would be 
further investigations regarding global 
stability.  Where necessary, the design 
should use piled foundations or viaducts. 

Winter weather 
events 

 There is a potential for orographic fog to 
form in the Mount Victoria area. 

 Any bridging structures could increase the 
potential for ice and frost formation on the 
road surface. 

 Tunnelling under the option 1 corridor is 
unlikely to result in ice and frost formation, 
but could present safety issues regarding 
sun glare.  

 A tunnel under the railway line would help to 
minimise the ice and frost concerns 
associated with bridging.  
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PRECINCT 1 – MOUNT VICTORIA 
Aspect Key issues Response/ opportunities 
ENVIRONMENTAL CONSIDERATIONS 
Biodiversity  There are a large number of threatened 

flora and fauna species in dry sclerophyll 
forests and heaths in the vicinity of Mount 
Victoria village.  

 There are small fragments of endangered 
ecological communities, predominantly 
along the northern edge of the corridor. 

 The corridor includes areas of moderate 
vegetation community conservation values. 

 The option 1 corridor would include some 
high conservation value areas in the north 
of the corridor. 

 The corridor (both options) includes parts of 
the edge of the Blue Mountains National 
Park and World Heritage Area. 

 To avoid impacts on high conservation 
vegetation, there would be a need to use 
disturbed/ cleared lands as much as 
possible. 

 The option 2 corridor would minimise 
impacts on high conservation value areas. 

 Route options along the southern edge of 
the corridor would minimise potential 
impacts on high conservation value areas 
and endangered ecological communities. 

 There would be a need to avoid areas of the 
National Park and World Heritage Area by 
following the western boundary of the 
corridor.  

Contaminated land 
and soil 

 The Mount Victoria rail yards and railway 
corridor are located within the corridor. 

 The Mount Victoria sewage treatment plant 
(decommissioned) and pumping station are 
located within the corridor. 

 The Caltex service station is located within 
the option 2 corridor. 

 Parts of the corridor follow or cross road 
infrastructure such as the Great Western 
Highway and Darling Causeway. 

 There is the potential for hazardous 
building material to be located on 
properties in Mount Victoria.  

 The option 1 corridor would avoid the 
contamination issues associated with the 
Caltex service station. 

 For the option 1 corridor, route options 
located to the south of the sewage treatment 
plant would avoid potential contamination 
issues. 

 Opportunities for route options within the 
option 2 corridor exist to the north of the 
Caltex station. 

Greenhouse gases  The corridor would require some form of 
vegetation removal. 

 In relation to the option 1 corridor, 
construction of a tunnel would be energy-
intensive and require a greater amount of 
electricity consumption during operation of 
the tunnel, than would a surface road. 

 The option 2 corridor would avoid the 
greenhouse gas emissions associated with 
tunnel construction and operation. 

 Route options should use cleared areas 
where possible to minimise vegetation 
removal. 
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PRECINCT 1 – MOUNT VICTORIA 
Aspect Key issues Response/ opportunities 
Hydrology and 
water quality 

 The corridor would cross Fairy Dell Creek, 
to the north of Mount Victoria village. 

 The north-western corner of this precinct 
experiences high-velocity flows associated 
with the area’s steep topography.  

 Generally speaking, there are limited water 
quality issues in the vicinity of Mount 
Victoria village. 

 There are no flooding concerns associated 
with the corridor in this precinct. 

 Specialised hydraulic structures would be 
required in areas with steep terrain and 
across Fairy Dell Creek, particularly for the 
option 1 corridor, on both sides of the tunnel.  

 Drop structures would be required in areas 
of cutting into steep terrain, such as on 
either side of the tunnel in option 1.  

SOCIAL CONSIDERATIONS 
Aboriginal heritage  The predictive model suggests low 

sensitivity around Mount Victoria village, 
due to the disturbed nature of the area. 
However, sites have been identified in this 
precinct. 

 The corridor would avoid direct impacts on 
the identified sites. 

 Further investigation should be undertaken 
to confirm whether other Aboriginal sites are 
present within the corridor. 

 Once the extent of the Aboriginal heritage 
items within the corridor have been 
established, the requirements in terms of 
tunnel length for the short tunnel should be 
confirmed. 

Non-Aboriginal 
heritage 

 The Mount Victoria Railway Station group, 
which is listed on the State Heritage 
Register, is located within the corridor. 

 The corridor includes The Grange, a 
Horbury Hunt designed house listed as 
being of State significance on the Blue 
Mountains Local Environmental Plan. 

 The corridor would skirt around the Mount 
Victoria Urban Conservation Area, which is 
listed on the Blue Mountains Local 
Environmental Plan as being of State 
significance.  

 The corridor includes parts of the edge of 
the Blue Mountains World Heritage Area. 

 Route options should pass underneath the 
railway line to the north of the railway station 
to minimise heritage impacts on the Railway 
Station group.  

 Route options should follow the northern 
edge of the corridor to avoid the primary 
curtilage of The Grange. The option 1 
corridor would provide greater opportunities 
to limit impacts on The Grange.  

 The route should avoid areas of the National 
Park and the World Heritage Area by 
following the western boundary of the 
corridor. 

Noise  Due to the proximity to Mount Victoria 
township, all corridors would include a large 
number of sensitive noise receivers. 

 The modified orange (option 1) corridor 
would include 25 sensitive noise receivers, 
while option 2 would include 41 sensitive 
receivers. 

 The residences in the north and north-west 
of Mount Victoria would have a new noise 
exposure from the corridor.  

 Residents of Mount Victoria would benefit 
from the route being located as close to the 
northern boundary of the corridor as 
possible. 

 A tunnel under Mount York Road would 
minimise potential noise impacts. 

 For the option 2 corridor, it would be best to 
situate route options to the west of the 
railway line centrally within the corridor, until 
it rejoins the existing highway.  
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PRECINCT 1 – MOUNT VICTORIA 
Aspect Key issues Response/ opportunities 
Socio-economic  A number of community facilities are 

located within this precinct, including the 
Eltham Park Christian Camp, the Trinity 
Christian Church and the Barker College 
Outdoor Education Facility at The Grange.  

 Under the option 2 corridor, it would be 
important to maintain access to the 
recreational areas, lookouts, and 
monuments along Mount York Road.  

 The corridor would affect the amenity of the 
residents and community facilities in the 
northern part of Mount Victoria, with 
particular impacts created by option 2. 
Conversely, the residents and community 
facilities along the southern part of Mount 
Victoria would improve as a result of the 
corridor.  

 Bypassing Mount Victoria may provide 
benefits for tourism in the town, but 
businesses reliant on passing trade may be 
affected. 

 The option 1 corridor (with the tunnel under 
Mount York Road) would maintain existing 
access to the recreational facilities along this 
road.  

 The option 1 corridor would have less 
impact on amenity than the option 2 corridor. 
However, the amenity for nearby residents 
and community facilities such as Eltham 
Park Christian Camp would be affected 
during the construction of the tunnel.  

 To ensure Mount Victoria continues to be 
supported by tourism, adequate signage 
directing visitors to tourist attractions would 
be required.  

Land use and 
property 

 The corridor in this precinct contains rural 
residential, open space recreation, and 
environmental conservation zones. 

 The corridor would have direct impacts on 
private property, particularly in the vicinity 
of Mount York Road.  

 The option 2 corridor would potentially 
affect local road and private property 
access, particularly along Mount York Road 
and St Georges Parade. 

 A tunnel under Mount York Road would 
minimise property acquisition and maintain 
existing local access. 

 Where possible, the route options should 
follow property boundaries to minimise 
property severance.  
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PRECINCT 1 – MOUNT VICTORIA 
Aspect Key issues Response/ opportunities 
Urban design, 
landscape and 
visual 
considerations 

 Mount Victoria is the most densely 
populated area in the study area, creating 
implications for all corridors in relation to 
both resident and visitor amenity. 

 The corridor would need to maintain local 
connections to minimise impacts on 
connectivity, and access to housing and 
commercial areas. 

 Steeply undulating areas would need to be 
carefully designed to minimise visual 
impacts. 

 Densely vegetated areas provide ecological 
and landscape character and could assist 
with screening the proposed upgrade. 

 To minimise visual impacts, the route 
options should minimise the footprint of the 
upgrade by using a narrow median and/or 
retaining walls. 

 An underpass below the railway line would 
help to provide a good urban design 
outcome. 

 A viaduct over the Grange valley would 
reduce the footprint and impact of the 
proposed upgrade. 

 A tunnel under Mount York Road would 
benefit the residents of Mount Victoria as a 
whole, especially in relation to connectivity 
and minimising impacts on the community’s 
sense of place. 
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 Table 7-2 Precinct 2 – Mitchells Pass Ridge  

PRECINCT 2 – MITCHELLS PASS RIDGE 
Aspect Key issues Response/ opportunities 
TECHNICAL CONSIDERATIONS 
Traffic and transport   There would be a need to construct viaducts 

and/or tunnels to provide a safe descent into 
the Hartley Valley. 

 Various combinations of tunnels and 
viaducts, at different lengths and maximum 
grades of 6 and 8 per cent, have been 
investigated and are included in the 
options. 

 The movement of vehicles carrying 
dangerous goods through the proposed 
tunnels would require specific investigation 
and control measures. 

Engineering  The engineering required to construct the 
viaducts and tunnels would be extensive 
and very much subject to the geological 
considerations identified. 

 Constructability of the structures would be 
subject to rigorous design, taking into 
account the site’s unique geological 
considerations.  

 The appearance of tunnel portals and 
viaducts would require specific design 
requirements. 

Geology and 
geotechnical 

 There are construction risks associated with 
the eastern viaduct pier(s), which would be 
founded through talus. Risks include 
constructability and talus creep impacting 
the pier. 

 Geotechnical issues in this precinct include 
concerns regarding the stability of cuttings in 
talus and embankments on talus. 

 A deep cutting would be required through 
the north–south ridge at the eastern end of 
Precinct 2. 

 The depth and properties of talus should be 
investigated by drilling and seismic 
investigations. The route options should be 
designed to retain cut and fill platform and 
include access tracks for pier construction.  
The piles should be designed to 
accommodate creep for a 100-year design 
life. There is the potential to use a cable-
stayed bridge design to avoid founding 
through talus. 

 Where possible, route options should avoid 
talus. Detailed geotechnical investigation 
and design should be undertaken to ensure 
stability. 

 There is a need to investigate the stability 
of the existing highway at the top of the cut 
batter and to design accordingly. 
Alternatively, replacing the cutting with a 
short tunnel should be investigated. 
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PRECINCT 2 – MITCHELLS PASS RIDGE 
Aspect Key issues Response/ opportunities 
Winter weather 
events 

 The western end of this precinct would be 
susceptible to orographic fog due to its 
elevation.  

 To descend the western escarpment, it is 
expected that construction of the road 
through this section would require a major 
viaduct. Large elevated structures in this 
area would prove significantly more prone to 
ice and frost formation than the current 
alignment.  

 The ice and frost issues should be 
mitigated by careful and specific structural 
design, as well as by a winter maintenance 
plan and program and, possibly, the 
provision of a road-user warning system.  

ENVIRONMENTAL CONSIDERATIONS 
Biodiversity  Endangered ecological communities are 

located directly to the west of the option 1 
corridor. 

 The corridor would sever the wildlife corridor 
in this area. 

 Threatened fauna species have been seen 
within this precinct, including the Spotted-
tailed Quoll and Squirrel Glider.  

 The corridor would affect areas of very high 
threatened flora and fauna habitat 
conversation values. 

 The corridor would affect areas of moderate 
vegetation community conservation values. 

 The design in this area directly to the west 
of the corridor would need to include fauna 
crossing structures to maintain connectivity 
of the wildlife corridor. The design should 
also consider structures that assist squirrel 
gliders to cross the proposed upgrade.  

 The option 2 corridor would minimise 
impacts on endangered ecological 
communities. For the option 1 corridor, 
slightly lengthening the tunnel to the west 
would minimise impacts on endangered 
ecological communities in this area. 

Contaminated land 
and soil 

 The primary source of contamination within 
this precinct relates to the existing Great 
Western Highway corridor, arising from 
potentially contaminated fill material, 
building rubble and a variety of 
contaminants from vehicles and activities 
associated with road construction and 
maintenance.  

 Route options within the corridor should be 
located between the current highway and 
northern boundary of the corridor to provide 
opportunities for route options that are less 
likely to be constrained by potential 
contamination issues.  

 The option 1 corridor would be less likely 
than option 2 to encounter contaminants 
from the existing highway. 

Greenhouse gases  The grade of the road used for the alignment 
down the western escarpment would have 
important long-term implications for the 
amount of greenhouse gases emitted by 
vehicles during the operation of the upgrade. 

 The lesser the grade, the fewer 
greenhouse gas emissions associated with 
the operation of the proposed upgrade.  

 The construction of viaducts and other 
structures in this precinct would be energy 
intensive. 

 The project design criteria would mean 
that, under any route options in this 
precinct, there would be a reduced grade to 
Victoria Pass, thus improving the 
greenhouse gas performance relative to the 
current highway. 
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PRECINCT 2 – MITCHELLS PASS RIDGE 
Aspect Key issues Response/ opportunities 
Hydrology and 
water quality 

 Descents of the western escarpment of the 
Blue Mountains are associated with high-
velocity flows, which would affect the 
corridor.  

 Specialised hydraulic structures would be 
required to manage the high-velocity and 
high-energy flows associated with the 
descent of Mitchell’s Pass ridge. Drop 
structures may be required should hillside 
cuttings traverse steep terrain.  

SOCIAL CONSIDERATIONS 
Aboriginal heritage  High-sensitivity areas are located along 

ridgelines and spur crests. As such, this 
precinct is generally classified as being of 
high sensitivity, although no known sites are 
located in this area. 

 The option 2 corridor provides greater 
opportunities to utilise the existing highway, 
which has been previously disturbed and is 
unlikely to contain unknown sites of 
Aboriginal heritage or cultural significance.  

Non-Aboriginal 
heritage 

 The key heritage items relate to historical 
descents of the Blue Mountains and include 
Mitchell’s/Victoria Pass and Berghofers 
Pass. Berghofers Pass is listed on the State 
Heritage Register and the RTA is in the 
process of listing Mitchell’s/Victoria Pass on 
the State Heritage Register.  

 Mitchell’s Ridge Monument (1932) is located 
in the south-west corner of this precinct, just 
to the south of the option 2 corridor. This 
monument is listed on the Blue Mountains 
Local Environmental Plan and is of local 
heritage significance. 

 The Victoria Stockade is located at the base 
of this precinct. It housed more than 200 
convict road builders between 1830 and 
1833. The Stockade is listed on the Blue 
Mountains Local Environmental Plan as 
being of State significance. 

 A viaduct down the western escarpment of 
the Blue Mountains would minimise direct 
impacts on areas of heritage significance 
associated with Berghofers Pass.  

 The corridor would avoid Mitchell’s/Victoria 
Pass and the Mitchell’s Ridge Monument.  

 Route options should be located to the 
south of the corridor to minimise impacts on 
the Victoria Stockade. 

Noise  There are no sensitive noise receivers in this 
precinct, with a small number of residential 
dwellings located along the eastern edge. 

 Route options within the option 1 corridor 
would help to minimise noise impacts on 
the residential dwellings located along the 
eastern edge of the precinct.  

Socio-economic  The Mitchells Pass monument and Mitchell 
Ridge picnic area are within this precinct 
and potentially affected by the option 2 
corridor.  

 The Mitchells Pass monument and Mitchell 
Ridge picnic area would not be affected if 
the route were located along the existing 
highway or to its north. 
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PRECINCT 2 – MITCHELLS PASS RIDGE 
Aspect Key issues Response/ opportunities 
Land use and 
property 

 There would be minimal impact on private 
property access, with the precinct primarily 
using Crown Land reserve areas associated 
with Berghofers Pass. The precinct is zoned 
for open space, recreation and 
environmental conservation.  

 Impacts on the recreational uses and 
conservation values of the reserve around 
Berghofers Pass could be minimised 
through the use of viaduct structures. 

 The option 2 corridor would limit the need 
to alter the land use zoning within the area, 
as the existing road corridor would continue 
to be utilised.  

Urban design, 
landscape and 
visual 
considerations 

 This precinct comprises steep and 
precipitous slopes, which constrain design 
options. 

 The precinct is highly vegetated, adding to 
the ecology and landscape character.  

 The precinct is highly scenic, so the visual 
impacts of a proposed upgrade through this 
area would be higher than in less scenic 
areas.  

 The precinct is visually exposed, with high 
levels of visibility. 

 To minimise visual impacts, route options 
should minimise the footprint of the 
upgrade by using a narrow median and/or 
retaining walls. 

 A varied horizontal alignment could be 
more readily integrated with the landforms. 

 A split carriageway, graded independently, 
could provide opportunities to minimise the 
visual impact of the proposed upgrade. 

 An iconic viaduct structure could contribute 
to the visual setting. 

 At the western end of the precinct, it is 
recommended that the route be aligned on 
the footslopes under Mitchells Pass to 
integrate the proposed upgrade with the 
landforms and reduce its visibility. 
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 Table 7-3 Precinct 3 – Little Hartley 

PRECINCT 3 – LITTLE HARTLEY 
Aspect Key issues Response/ opportunities 
TECHNICAL CONSIDERATIONS 
Traffic and 
transport  

 Multiple property accesses and local road 
connections would be affected by the highway 
upgrade in this precinct. 

 The corridor has a proposed design speed of 
100 kph in this precinct. 

 Further investigation would be required to 
manage and/or design suitable and safe 
property and local road connections, 
including the possible provision of service 
roads. A review of the speed limit in this 
precinct may also be necessary. 

Engineering  There are no significant engineering or 
constructability issues. 

 Route options within this precinct should 
improve vertical and horizontal alignments. 

Geology and 
geotechnical 

 Acid sulphate rock may be present in some 
cuttings in the Shoalhaven Group, which 
would affect structures (including bridge 
foundations and culverts) and the 
environment. 

 There may also be unsuitable material in 
embankment foundations and cutting floors. 

 Deep cuttings should be drilled to 
determine if acid sulphate rock is present.  
The route options should be designed to 
minimise impacts on acid sulphate soils 
and long-term environmental monitoring 
should be undertaken. 

 The route options should target a minimum 
fill height of 2 metres to accommodate the 
bridging layer, and a minimum cut depth of 
2 metres to minimise soils in cutting floors. 

Winter weather 
events 

 Towards the east of this precinct, the corridor 
would encompass an area of higher ground to 
the south of the existing highway. This higher 
ground reaches an elevation of 909 metres, 
80 metres higher than the existing highway.  

 To minimise winter weather hazards, the 
new route should either skirt the lower part 
of the northern slope or any cuttings or 
other terrain modifications through this 
higher ground. This would retain the road’s 
exposure towards the north, maximising 
solar heating potential during winter.  

ENVIRONMENTAL CONSIDERATIONS 
Biodiversity  This precinct is primarily cleared of 

vegetation, although areas of Tableland 
Grassy Box-Gum Woodland exists to the 
north of the highway near Hartley Vale Road 
and at the eastern end of this precinct, to the 
south of the highway. This vegetation 
community is of very high conservation value. 

 The Powerful Owl (listed as vulnerable in the 
NSW Threatened Species Conservation Act) 
has been recorded in the south-east of this 
precinct.  

 Due to the disturbed land located within the 
corridor, there is potential to avoid the Box-
Gum Woodland vegetation communities.  
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PRECINCT 3 – LITTLE HARTLEY 
Aspect Key issues Response/ opportunities 
Contaminated land 
and soil 

 This precinct has a number of areas of 
potential soil and water contamination, 
including Little Hartley airfield, Little Hartley 
motors and the Little Hartley saleyards. 

 The existing highway corridor presents 
concern regarding the quality of fill used 
during its construction, and there is potential 
for a variety of contaminants from vehicles 
associated with construction and 
maintenance.  

 Many of the considerations along the 
corridor are found along the current 
highway alignment or south-west of the 
highway. Therefore, route options between 
the highway and northern boundary of the 
corridor present opportunities for route 
options that are less likely to be 
constrained by potential contamination 
issues. 

Greenhouse gases  This precinct is generally flat and cleared of 
vegetation, though dense vegetation is 
located on the western side of the intersection 
of the existing highway with Hartley Vale 
Road. 

 Route options should follow the existing 
highway to minimise clearing and maximise 
the use of existing infrastructure, thus 
minimising construction greenhouse gas 
emissions.   

Hydrology and 
water quality 

 This precinct contains a small number of 
waterlogged areas, generally to the north of 
the highway.  

 High velocity flows are located to the south of 
the highway, to the east of the intersection 
with Coxs River Road.  

 No major waterway crossing is required 
within this precinct.  

 The corridor would traverse gently sloping 
land in this precinct, where the erosion 
hazard of disturbed areas during 
construction would generally be low.  

SOCIAL CONSIDERATIONS 
Aboriginal heritage  This precinct has been subjected to 

disturbance, thus limiting the potential for 
archaeological sites.  

 This precinct has areas of high sensitivity in 
the vicinity of creek lines.  

 Route options should follow the existing 
highway alignment, as this area has been 
previously disturbed. 

Non-Aboriginal 
heritage 

 This precinct contains a large number of 
heritage items, primarily situated along the 
highway. The key heritage area in this 
precinct relates to the pinch point created by 
the location of the Harp of Erin and 
Ambermere in close proximity to each other 
but on opposite sides of the highway. Both 
buildings are listed as being of State 
significance on the Lithgow Local 
Environmental Plan. Other State significant 
LEP-listed heritage items within this precinct 
include Nioka, Billesdene Grange, Meads 
Farm and Lyndoch Orchard.  

 An alignment along the existing highway 
would maintain this historic route and its 
current function as the main route west. 

 Route options near heritage buildings along 
the route should stay within the existing 
corridor to avoid direct impacts. 

 Where pinch points exist (eg Harp of Erin 
and Ambermere) there are opportunities to 
locate route options (or a carriageway) to 
the south or north of the current highway to 
avoid direct impact on these heritage items. 

Noise  This precinct contains 415 sensitive noise 
receivers. They are mainly along the highway 
alignment and on adjacent rural residential 
land to the north and south of the highway.  

 Route options would best follow the 
existing highway in order to minimise new 
noise impacts. 
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PRECINCT 3 – LITTLE HARTLEY 
Aspect Key issues Response/ opportunities 
Socio-economic  A number of community features are located 

within this precinct, including the Hartley 
cemetery, Hartley Hall, Rural Fire Brigade 
shed.  

 This precinct is surrounded by rural 
residential development. The amenity of 
these places is currently affected by traffic 
volumes, vehicle speeds and traffic noise 
from the highway. 

 Safety is an important community value, 
particularly in relation to access to residences 
and businesses along the highway. 

 The corridor would support local tourism as it 
would maintain tourist patronage to tourist 
attractions and businesses in this precinct. 

 To minimise direct impacts on the 
community features, route options should 
follow the existing highway.  

 Route options along the current highway 
would help to maintain or enhance the 
existing amenity levels within this precinct 
and would not create new impacts 
elsewhere in the study area. 

 An upgraded highway has the potential to 
improve the safety of existing property 
access arrangements to local residences 
and businesses. 

 Adequate signage should be provided to 
ensure directions to tourist attractions are 
clearly displayed. 

Land use and 
property 

 This precinct is relatively well populated for 
the area, and is primarily zoned for rural 
residential development.  

 There are a number of intersections along the 
highway with local and regional roads, such 
as Coxs River Road. There are also a number 
of private properties with direct access onto 
the highway.  

 This precinct contains a number of new or 
recently approved developments, which 
would need to be considered as the project 
progresses. Of concern would be the larger 
subdivision developments to the south of the 
study area that have the potential to increase 
local traffic.  

 Route options along the existing highway 
road reserve would help to minimise 
property severance, although partial 
property acquisition may be required to 
widen the road reserve through 
encroachment of private property. 

 Private property and local access 
arrangements would require careful 
consideration during the design stage. 
Local traffic arrangements would need to 
account for future traffic growth as a result 
of increasing development in the area. 

 An upgraded highway has the potential to 
improve the safety of existing property 
access arrangements, through the 
provision of service roads or adequate 
shoulders. 

Urban design, 
landscape and 
visual 
considerations 

 This precinct is a gently undulating landform 
placing limited considerations on road design.  

 The landscape is open and exposed, so the 
road and vehicles travelling along it are highly 
visible.  

 There are heritage buildings located close to 
the existing road reserve. 

 The surrounding areas of rural residential 
housing restrict road alignment options. 

 Local roads and connections to the rural 
properties and villages would need to be 
retained.   

 There is the potential to horizontally split 
the carriageway to avoid sensitive sites. 

 Split carriageways, graded independently 
provide opportunities to minimise visual 
impacts. 

 To minimise visual impacts, route options 
could minimise the footprint of the upgrade 
by using a narrow median and/or retaining 
walls. 
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 Table 7-4 Precinct 4 – Hartley Historic Village 

PRECINCT 4 – HARTLEY HISTORIC VILLAGE 
Aspect Key issues Response/ opportunities 
TECHNICAL CONSIDERATIONS 
Traffic and transport   In this precinct, the corridor would affect 

many property accesses and local road 
connections. 

 Access to Hartley Village would need to be 
maintained. 

 Further investigation is required to manage 
and/or design suitable and safe property 
and local road connections.  

Engineering  The terrain within this precinct is steeply 
undulating and this provides substantial 
engineering design issues. 

 The design accommodates the crossing of 
both River Lett and Blackmans Creek. 

 Route options to the north of the corridor 
would achieve a maximum grade of 8 per 
cent.  

 Duplication of the bridge structure at River 
Lett is required, together with a new 
structure over Blackmans Creek. 

Geology and 
geotechnical 

 Through this precinct, the corridor would 
encounter granite, which may make 
excavation in some cuttings difficult. Blasting 
may be required for some excavation. 
However, excavation may provide a 
potential source of sound, durable rock. 

 The difficult excavation conditions in granite 
may also be present for bridge foundations. 

 Investigations of blasting locations would 
need to determine that vibration limits can 
be achieved at heritage buildings and other 
sensitive locations.  Detailed geotechnical 
investigation would also be required for 
cuttings. 

 Drilling investigations should be undertaken 
at the concept and detailed design stages. 

Winter weather 
events 

 Due to the terrain, this precinct would not 
exhibit any significant issues with ice and 
frost formation.  

 There are no significant issues in this 
precinct that would require a climatological 
response.  

ENVIRONMENTAL CONSIDERATIONS 
Biodiversity  The area around Hartley Historic Village 

mainly consists of Tableland Granite Grassy 
Woodland, whic is predominantly classified 
as a vegetation community of very high 
conservation value.  

 The banks of River Lett comprise Riverflat 
Forest, which is priority fauna habitat. 

 The Gang-gang Cockatoo, which is listed as 
vulnerable under the NSW Threatened 
Species Conservation Act, has been 
recorded in the vicinity of Hartley Historic 
Village.  

 Where possible, route options should follow 
the existing alignment to minimise impacts 
on the surrounding vegetation.  

Contaminated land 
and soil 

 Corney’s Garage is found to the south-west 
of Hartley. This site has the potential for soil 
and groundwater contamination from the 
use and storage of a range of liquid motor 
fuels, electrical equipment oils, and 
commercial/industrial process chemical 
solvents. 

 Route options between the highway and 
the southern boundary of the corridor 
would have a great likelihood of 
encountering contamination. 
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PRECINCT 4 – HARTLEY HISTORIC VILLAGE 
Aspect Key issues Response/ opportunities 
Greenhouse gases  There is dense vegetation on both sides of 

the existing highway, particularly in Hartley 
Reserve to the south of Hartley Historic 
Village.  

 The region to the south of Hartley Historic 
Village is also quite undulating.  

 Route options should follow the existing 
highway to maximise the use of existing 
infrastructure, thereby minimising 
construction greenhouse gas emissions.  

 For greenhouse benefits, an alignment 
should be selected that minimises the 
removal of vegetation. 

Hydrology and 
water quality 

 This precinct includes the existing crossing 
of the River Lett. As the corridor is situated 
at the downstream end of the study area 
catchment, the crossing of River Lett in this 
precinct would require the largest major 
crossing for the project.  

 The existing highway also crosses Boxes 
Creek, to the western end of this unit.  

 A bridge over the River Lett would need to 
be large enough to convey the peak 100-
year ARI flow of 302 m3/s. The crossing 
has the potential to cause upstream afflux 
and flooding. This could affect dwellings 
located close to River Lett, including 
buildings within Hartley Historic Village. 

 Depending on the route selected, a second 
major crossing may be required for Boxes 
Creek, which has a 100-year ARI flow of 34 
m3/s. Route options to the south of the 
corridor would avoid the need for a second 
major crossing.  

SOCIAL CONSIDERATIONS 
Aboriginal heritage  This precinct is a high sensitivity area due to 

the presence of River Lett.  
 This precinct contains two known 

archaeological sites as well as areas that 
have been identified as being of cultural 
importance. 

 Route options should follow the existing 
highway alignment, as this area has been 
previously disturbed. Such an alignment 
would minimise impacts on known sites 
and the cultural importance of Hartley 
Historic Village. 

Non-Aboriginal 
heritage 

 Hartley Historic Village is listed on the State 
Heritage Register and dates back to the late 
1830s. The village has a number of heritage 
items, including a courthouse, post office, 
churches and inns.  

 Mitchell’s Pass diverts from the existing 
highway and travels through the village.  

 Hartley Historic Village should be retained 
as a whole, and opportunities exist to the 
north and south of the village to avoid 
building the highway upgrade in this area. 
Route options to the north would avoid 
direct impacts on Mitchell’s Pass.  

Noise  This precinct has a cluster of 23 sensitive 
noise receivers, predominantly associated 
with the tourist buildings at Hartley Historic 
Village.  

 Route options along the existing highway 
would not create a new noise source.  
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PRECINCT 4 – HARTLEY HISTORIC VILLAGE 
Aspect Key issues Response/ opportunities 
Socio-economic  Some community members are concerned 

about the disturbance to a number of 
important cultural and heritage sites at 
Hartley Historic Village. 

 Adequate connections to Jenolan Caves 
Road would need to be maintained as it 
provides access for quarry and forestry 
industries, as well as being a tourist route to 
Jenolan Caves.  

 Route options should follow or be located 
to the north of the existing highway to 
minimise disturbance on the community 
facility at Hartley Historic Village. 

 Connections to Jenolan Caves Road must 
be considered in the development of the 
project.  

Land use and 
property 

 Hartley Historic Village is reserved under the 
National Parks and Wildlife Services Act, 
1974. 

 Hartley Reserve is situated to the south-
west of the village.  

 The precinct is zoned rural and primarily 
classified as Class 4 agricultural land.  

 Jenolan Caves Road (an important tourist 
route) and Blackmans Creek Road run along 
the western edge of the unit.  

 Route options should follow the northern 
edge of the corridor to avoid direct impacts 
on Hartley Reserve and Hartley Historic 
Village. 

 Route options within this corridor would 
meet the agricultural land use principles by 
utilising Class 4 and 5 agricultural lands 
instead of Class 3 land, where possible. 

 Route options would need to maintain 
adequate connection to Jenolan Caves 
Road.  

Urban design, 
landscape and 
visual 
considerations 

 Heritage is an important feature in this unit. 
 A substantial bridge structure would be 

required to cross the River Lett. 
 The precinct is a steeply undulating 

landform and would require extensive cut 
and fill.  

 There are areas of dense vegetation, which 
enhance the ecological and landscape 
character of the precinct. 

 A subtle/ elegant bridge structure should be 
used to cross the River Lett and the 
existing bridge should be used for one 
carriageway. 

 The design should aim to keep the 
alignment low in the landscape. 

 To minimise visual impacts, route options 
could minimise the footprint of the upgrade 
by using a narrow median and/or retaining 
walls. 

 The upgrade could have a split 
carriageway, graded independently, to 
minimise visual impacts. 

 The design should maximise the road 
reserve for screen planting. 
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 Table 7-5 Precinct 5 – River Lett Hill  

PRECINCT 5 – RIVER LETT HILL 
Aspect Key issues Response/ opportunities 
TECHNICAL CONSIDERATIONS 
Traffic and transport   The steepness of the current highway 

alignment does not provide travel conditions 
that meet current standards. 

 Several property accesses are found in this 
area. 

 A maximum grade of 8 per cent is 
proposed. 

 Further investigation is required to manage 
and/or design suitable and safe property 
connections. 

Engineering  The terrain within this precinct is steeply 
undulating and this provides substantial 
engineering design issues. The precinct is 
also constrained by the location of the 132 
kV electricity pylons.  

 Route options should be located in the 
centre of the corridor to avoid extensive 
earthworks (cuts and fills) and the 132 kV 
pylons. Despite this, deep cuts and large 
fills would still be necessary. 

 A maximum grade of 8 per cent is 
proposed. 

Geology and 
geotechnical 

 Through this precinct, the corridor 
encounters granite, which may make 
excavation in some cuttings difficult. Blasting 
may be required for some excavation. 
However, excavation of granite may be 
preferred as it may provide a potential 
source of sound, durable rock. 

 Investigations of blasting locations would 
need to determine that vibration limits can 
be achieved at heritage buildings and other 
sensitive locations. Detailed geotechnical 
investigation would also be required for 
cuttings. 

Winter weather 
events 

 In this unit, the corridor would cross the 
River Lett and ascend the east-facing slopes 
of River Lett Hill. 

 Route options that follow a line to the west 
of Boxes Creek are likely to experience 
more favourable climatic conditions than 
route options to the east.  

ENVIRONMENTAL CONSIDERATIONS 
Biodiversity  The banks of River Lett comprise Riverflat 

Forest, which is priority fauna habitat.  
 The vegetation communities within this 

precinct are considered to be of very high 
conservation value. 

 A small area of endangered ecological 
community is located on the northern edge 
of the corridor.  

 Bypassing River Lett Hill to the north of the 
existing highway would help to minimise 
the amount of vegetation removal.  

 To avoid the very high conservation 
communities, route options should, where 
possible, use disturbed lands such as 
cleared agricultural areas and areas 
adjacent to the existing highway.  

Contaminated land 
and soil 

 There is a site with asbestos-containing 
material in the south-east corner of this unit.  

 The existing highway also presents a 
contamination concern, primarily associated 
with fill material and vehicle waste.  

 Route options along the north-east edge of 
the corridor would avoid the contamination 
concerns within this unit.  
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PRECINCT 5 – RIVER LETT HILL 
Aspect Key issues Response/ opportunities 
Greenhouse gases  River Lett Hill consists of quite steep 

topography, which is relatively densely 
vegetated to the south of the existing 
highway.  

 Route options within this precinct would 
provide a better greenhouse gas outcome 
than the current highway due to the 
reduction in grade.  

Hydrology and 
water quality 

 The corridor runs parallel to Boxes Creek for 
a short distance.  

 This precinct has high-velocity flows 
associated with the steep topography of 
River Lett Hill, predominantly along the 
northern edge of the corridor.  

 Due to the width of the corridor, there are 
opportunities to avoid multiple crossings of 
Boxes Creek. Route options to the south of 
the corridor could avoid any crossing of 
Boxes Creek. Should a crossing of Boxes 
Creek be required, it should be designed to 
convey peak 100-year ARI flows of 
34 m3/s.  

 Route options along the southern edge of 
the corridor would avoid the high-velocity 
flows, minimising the need for specialist 
hydraulic structures.  

SOCIAL CONSIDERATIONS 
Aboriginal heritage  The floodplain of Boxes Creek is a high-

sensitivity area. 
 The majority of this precinct is of medium 

sensitivity.  

 To avoid the high-sensitivity areas 
associated with Boxes Creek, route options 
should follow the existing highway 
alignment or areas to the south-west.  

Non-Aboriginal 
heritage 

 This precinct has no known non-Aboriginal 
heritage sites. 

 The alignments for route options should 
take into consideration the need to avoid 
the State Heritage Register-listed Fernhill, 
located in Precinct 6.  

Noise  This precinct contains 13 sensitive noise 
receivers, generally to the south-west of the 
existing highway and towards the northern 
end of the precinct.  

 The ridgeline along the alignment of the 
existing highway offers the best location for 
route options within the corridor.  

Socio-economic  Safety is an important community value, and 
there is community concern regarding the 
safety of the road at River Lett Hill. 

 The route options through this precinct 
should be designed in accordance with the 
design criteria, which would improve the 
grade and the horizontal and vertical 
alignment of the highway. 

Land use and 
property 

 This precinct is predominantly classified as 
Class 4 agricultural land, but an area of 
Class 3 land is located in the north.  

 Properties and residential dwellings are 
scattered along both sides of the existing 
highway, particularly to the north of the unit.  

 To minimise the extent of impact on Class 
3 agricultural land, route options should be 
located along or to the south of the existing 
highway alignment. 

 Route options that follow the existing 
highway alignment would minimise 
property severance impacts, although 
partial property acquisition may be required 
to widen the road reserve.  
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PRECINCT 5 – RIVER LETT HILL 
Aspect Key issues Response/ opportunities 
Urban design, 
landscape and 
visual 
considerations 

 This precinct comprises steeply undulating 
landform, which would constrain the road 
design. 

 A number of drainage lines are located 
through this precinct and culverts or bridge 
structures would be required. 

 This precinct is visually exposed to Hassan 
Walls lookouts. 

 The new highway should be aligned to 
minimise cut and fill requirements. 

 The upgrade should have a split 
carriageway, graded independently, to 
minimise visual impacts. 

 Route options should be aligned to 
minimise tree clearing. 

 The upgrade design should maximise the 
amount of road reserve set aside for 
screen planting.  
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 Table 7-6 Precinct 6 – Fernhill  

PRECINCT 6 – FERNHILL 
Aspect Key issues Response/ opportunities 
TECHNICAL CONSIDERATIONS 
Traffic and transport   This precinct includes local road connections 

to the existing highway and properties, which 
need to be maintained. 

 An intersection layout, either at grade or 
grade separated, with the existing highway 
should to be provided. 

 Further investigation would be required to 
manage and/or design suitable and safe 
property and local road connections, such 
as Lockyers Track. 

Engineering  The terrain within this precinct is undulating 
and this provides some engineering design 
issues. 

 Contours should be followed, where 
possible, so that the upgrade requires 
fewer cuts and fills and the height of 
drainage structures is minimised. 

 Design grades would generally be less 
than 6 per cent if contours are followed. 

Geology and 
geotechnical 

 Acid sulphate rock may be present (in the 
Shoalhaven Group). This would affect 
structures (including bridge foundations and 
culverts) and the environment. 

 A coal mine is present under talus in the 
north-west corner of this precinct. This may 
damage cuttings and embankments as a 
result of subsidence. 

 Deep cuttings should be drilled to 
determine if acid sulphate rock is present. 
Route options should be designed to 
minimise impacts and long-term 
environmental monitoring undertaken. 

 Where possible, avoid having route 
options through talus. Detailed 
geotechnical investigation and design to 
ensure stability.   

Winter weather 
events 

 In this precinct, the corridor approaches the 
base of the steep and densely vegetated 
slopes of the Hassans Walls range. It is 
highly likely that the steep slopes to the north 
of this precinct, which are mainly south-
south-east facing, would create nocturnal 
katabatic airflows and cause cold air to pool 
over the area at their base during clear and 
calm winter nights, with the attendant risk of 
black ice formation. The area is more open 
and exposed than the Forty Bends section, 
so the sun would cause these flows to 
dissipate earlier during the day than they 
currently dissipate at Forty Bends.  

 Route options should tend to follow the 
western boundary of the corridor to 
minimise the potential for ice and frost 
formation.  

ENVIRONMENTAL CONSIDERATIONS 
Biodiversity  The vegetation along the base of Hassans 

Walls is primarily sclerophyll forest and is 
considered to be of moderate or high 
conservation value.  

 Route options developed in this area 
should use disturbed or cleared land as 
much as possible to minimise the impact 
on the fragmented vegetation.  



Mount Victoria to Lithgow 
Great Western Highway Upgrade 

Route Options Report 

       
 
  

PAGE 187 
 

PRECINCT 6 – FERNHILL 
Aspect Key issues Response/ opportunities 
Contaminated land 
and soil 

 This precinct has no known contaminated 
sites. 

 There are limited opportunities within the 
route selection process to minimise the 
potential for encountering contaminated 
sites.  

Greenhouse gases  Vegetation within this precinct becomes 
denser towards the west.  

 The topography to the south of the Hassans 
Walls range is highly undulating.  

 Grade is an important consideration in this 
location, and should be limited, where 
possible, to minimise greenhouse gas 
emissions from vehicles. 

 Route options along the footslopes of the 
Hassans Walls range may require 
retaining walls to improve the geotechnical 
stability of the upgrade. Retaining walls are 
energy-intensive to build. 

Hydrology and water 
quality 

 This precinct has limited hydrological and 
water quality considerations. However, the 
corridor may encounter flooded coal mine 
workings at the foot of the Hassans Walls 
plateau. 

 High-velocity flows are located at the 
western end of this precinct as the corridor 
enters the gullies at Forty Bends, to the 
south of the Hassans Walls range.  

 Further investigations are needed into the 
potential flooded coal mine workings at the 
foot of the Hassans Walls plateau.  

 Route options along the existing highway 
alignment would help to minimise the 
potential implications of the high-velocity 
flows in this area.  

SOCIAL CONSIDERATIONS 
Aboriginal heritage  This precinct comprises areas of high and 

medium sensitivity. The high sensitivity 
areas are associated with the creek lines 
and alluvial terraces.  

 The Aboriginal community has identified 
linkages between sites at Hassans Walls 
and within the valley.  

 The route options should aim to avoid or 
minimise impacts on areas of Aboriginal 
significance. 
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PRECINCT 6 – FERNHILL 
Aspect Key issues Response/ opportunities 
Non-Aboriginal 
heritage 

 The primary heritage item within this precinct 
is Fernhill (1856), which is listed on the State 
Heritage Register.  

 The historic road of Lockyers Pass traverses 
the corridor. Lockyers Pass crosses 
Mitchell’s Pass here, located on the existing 
highway to the north of Fernhill.  

 The Hassans Walls stockade and barracks, 
which operated between 1835 and 1837, are 
located to the east of the corridor. The 
stockade and barracks are listed on the 
Lithgow Local Environmental Plan as being 
of State significance. 

 Sunnyside, a locally significant heritage item 
dating back to 1900, is located on the 
northern side of the highway, directly 
opposite Fernhill.  

 To avoid impacts on Fernhill, route options 
should be located to the western edge of 
the corridor. Such an alignment would also 
avoid impacts on Sunnyside and Hassans 
Walls stockade and barracks. 

Noise  There are 10 sensitive receivers within this 
precinct.   

 Route options along the existing highway 
would minimise the creation of new noise 
impacts.  

Socio-economic  Safety and heritage have been identified as 
important community values, so addressing 
black ice formation and potential impacts on 
Fernhill are key considerations in this 
precinct. 

 Safety would be considered as part of the 
development and design of route options. 

 To avoid impacts on Fernhill, route options 
should be located to the western edge of 
the corridor. Such an alignment would also 
avoid impacts on Sunnyside and Hassans 
Walls stockade and barracks. 

Land use and 
property 

 This precinct contains all three classes of 
agricultural land, with Class 3 located to the 
south and moving into Class 4 and 5 as the 
topography increases up the Hassans Walls 
range.  

 Route options that follow the foothills of the 
Hassans Walls range would provide 
opportunities to minimise impacts on Class 
3 agricultural land.  

Urban design, 
landscape and 
visual 
considerations 

 The landform in this precinct is generally 
defined by the steep slopes of Hassans 
Walls to the north. 

 There are scattered areas of dense 
vegetation within this unit, particularly along 
the slopes of Hassans Walls.  

 The road design should balance the 
horizontal and vertical alignment to 
minimise cut and fill.  

 Route options should follow the existing 
highway to minimise vegetation removal. 
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 Table 7-7 Precinct 7 – Forty Bends 

PRECINCT 7 – FORTY BENDS 
Aspect Key issues Response/ opportunities 
TECHNICAL CONSIDERATIONS 
Traffic and transport   Property and local road accesses are 

located in this area. 
 A major safety concern is the management 

of ice. 

 Further investigation is required to manage 
and/or design suitable and safe property 
connections. 

 Consideration has been given to move the 
existing alignment as far south as possible. 

Engineering  The southern edge of the precinct is steeply 
undulating and would require expensive 
structures and significant earthworks. 

 A solution should be sought that moves the 
alignment further away from the hill slope, 
where possible. This would reduce the 
impact of ice and enable a 6 per cent grade 
and 90 kph design speed to be achieved. 

Geology and 
geotechnical 

 Due to the presence of the Hassans Walls 
escarpment to the north of the precinct, there 
is a risk of rock fall/ rock avalanche. 

 This precinct contains talus slopes. There 
are geotechnical risks associated with the 
stability of cuttings in talus and 
embankments on talus. 

 Acid sulphate rock may be present in the 
Shoalhaven Group, which may affect 
structures (including bridge foundations and 
culverts) and the environment. 

 A detailed assessment of the risks to road 
users should be carried out. The route 
options should be situated away from the 
escarpment to minimise the risk of 
incidents from rock fall/ rock avalanche.  

 Where possible, route options should avoid 
talus. Detailed geotechnical investigation 
should be undertaken to ensure stability, 
and retaining walls should be designed 
accordingly. 

 Deep cuttings should be drilled to 
determine if acid sulphate rock is present. 
Route options should aim to minimise 
impacts on acid sulphate rock and long-
term monitoring would need to be 
considered. 

Winter weather 
events 

 The Forty Bends area has a range of ice and 
frost issues, with black ice forming along the 
existing highway under certain conditions.  

 Route options following the southern 
boundary of the corridor would prove 
climatologically beneficial as they would 
maximise the amount of solar heating 
during daylight hours and avoid areas 
affected by katabatic drainage and cold air 
pooling.  
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PRECINCT 7 – FORTY BENDS 
Aspect Key issues Response/ opportunities 
ENVIRONMENTAL CONSIDERATIONS 
Biodiversity  The Forty Bends area has been largely 

cleared of vegetation, but the remaining 
vegetation is predominantly of high 
conservation value. 

 The Spotted-tailed Quoll, listed as vulnerable 
under the NSW Threatened Species 
Conservation Act and endangered under the 
Commonwealth Environment Protection and 
Biodiversity Conservation Act, has been 
recorded in the Forty Bends area. 

 Route options following the alignment of 
the existing highway would minimise the 
need for vegetation removal. 

Contaminated land 
and soil 

 The rural residential development within this 
precinct presents contamination risks 
associated with hazardous building material, 
rubbish and fill. 

 Route options along the existing highway 
would minimise the potential for 
encountering contaminated land associated 
with hazardous building materials and 
stockpiles.  

Greenhouse gases  The area to the south of the existing highway 
is quite undulating. 

 The footslopes of the Hassans Walls range 
are densely vegetated and form part of the 
talus slopes.  

 To reduce the greenhouse gas emissions 
associated with energy-intensive 
structures, route options should follow the 
existing highway alignment. This would 
avoid the need to construct viaducts that 
may be required to traverse the deep 
gullies to the south.  

 Route options along the footslopes of the 
Hassans Walls range may require retaining 
walls to improve geotechnical stability. 
Retaining walls are energy-intensive to 
construct. To minimise the need for 
retaining walls, the existing highway should 
be followed and widened to the south 
where necessary. 

Hydrology and 
water quality 

 As a result of drainage from the Hassans 
Walls range, there are areas of high-velocity 
flows, primarily at the western end. 
Waterlogged areas are also located within 
the gullies, to the south of the existing 
highway. 

 Specialised hydraulic structures would be 
required for route options within this 
precinct to convey the high-velocity flows. 
Drop structures may be required, should 
hillside cuttings traverse steep terrain. This 
is particularly relevant along the southern 
edge of the corridor.  

SOCIAL CONSIDERATIONS 
Aboriginal heritage  The creek lines within the gullies of the Forty 

Bends area are of high sensitivity. 
 Lithgow City Council has identified an 

Aboriginal burial to the south of the corridor. 

 Route options should follow the existing 
alignment to minimise potential impacts on 
areas of Aboriginal significance.  
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PRECINCT 7 – FORTY BENDS 
Aspect Key issues Response/ opportunities 
Non-Aboriginal 
heritage 

 This precinct has a number of heritage 
items, including the State significant Forty 
Bends cottage, Forty Bends Monte Vista 
(including graves), and Emoh. 

 The historic trails of Lockyers Pass and 
Mitchell’s Pass are located in this unit, with 
Mitchell’s Pass the northern of the two 
routes.  

 Route options to the northern or southern 
edge of the corridor would avoid direct 
impacts on the cluster of heritage items 
located around Mitchell’s Pass, at the 
eastern end of the unit. 

 At the eastern end of the unit, route options 
to the south of the corridor would avoid 
direct impacts associated with the heritage 
items in this area, including Emoh. 

Noise  This precinct contains 27 sensitive noise 
receivers, primarily following the spines of 
the adjacent roadways such as McKanes 
Falls Road and Daintree Close.  

 Given the location of the existing highway 
below Hassans Walls and the sloping 
terrain to the south, route options should 
follow the existing road.  

Socio-economic  Safety is an important community value, 
particularly in relation to severe frost and 
black ice. 

 The Forty Bends cottage and Daintree 
Cottage have been identified as community 
features within this precinct.  

 Safety consideration would form part of the 
development and design of route options. 

 Route options along the existing highway 
would avoid direct impacts on, and 
maintain current amenity and access to, 
the community features in the precinct. 

Land use and 
property 

 This precinct mainly has Class 3 and 4 
agricultural lands, with areas of Class 5 land 
located along the southern and northern 
edges of the corridor.  

 Areas of rural residential land are situated in 
the western half of the unit, with local access 
roads (such as Daintree Close and McKanes 
Falls Road) connecting these properties to 
the current highway.  

 Hassans Walls Reserve is situated along the 
northern edge of this unit. 

 

 Route options that follow the southern edge 
of the corridor would minimise direct 
impacts on Class 3 agricultural land and 
would therefore better meet the agricultural 
land use principles for new development.  

 Route options that follow the existing 
highway alignment would minimise impacts 
on areas of rural residential land. However, 
adequate local access arrangements/ 
connections to Daintree Close and 
McKanes Falls Road would need to be 
incorporated into the design.  

 Due to the size of the property holdings in 
this unit, there are opportunities to 
minimise property severance by following 
property boundaries.  
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PRECINCT 7 – FORTY BENDS 
Aspect Key issues Response/ opportunities 
Urban design, 
landscape and 
visual 
considerations 

 This precinct is a steeply undulating 
landform that would require substantial cut 
and fill. 

 Vegetation is mostly situated in the gullies.  
 Housing is generally located along the 

ridges, increasing the potential for visual and 
physical impacts. 

 The precinct is visually exposed to the 
Hassans Walls lookouts and the road would 
be difficult to screen.  

 The upgrade should align with the existing 
highway. 

 To minimise the footprint of the upgrade, 
the road could have a narrow median and 
incorporate the use of retaining walls.  

 The design could comprise split 
carriageways that are graded 
independently to minimise potential visual 
impacts.  

 The upgrade could be an elevated road on 
viaduct or reinforced earth walls to improve 
the alignment.  
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 Table 7-8 Precinct 8 – South Bowenfels  

PRECINCT 8 – SOUTH BOWENFELS 
Aspect Key issues Response/ opportunities 
TECHNICAL CONSIDERATIONS 
Traffic and transport   This precinct includes connections to local 

roads and properties. 
 Further investigation is required to manage 

and/or design suitable and safe property 
connections. 

Engineering  There are no significant engineering issues.  The upgrade would follow the existing 
alignment and provide for a 90 kph design 
speed. 

Geology and 
geotechnical 

 The presence of talus in this precinct would 
present geotechnical risks relating to the 
stability of cuttings and embankments. 

 Acid sulphate rock may be present in the 
Shoalhaven Group, which would affect 
structures (including bridge foundations and 
culverts) and the environment. 

 Where possible, route options should 
avoid talus. Detailed geotechnical 
investigations are needed to ensure 
stability is at an appropriate level. 

 Deep cuttings should be drilled to 
determine if acid sulphate rock is present.  
Route options should minimise impacts on 
acid sulphate rock and long-term 
environmental monitoring should be 
considered. 

Winter weather 
events 

 As this precinct is on the western side of the 
Hassans Walls range, there are no particular 
climatological concerns.  

 There are no climatological concerns to 
resolve during the route selection phase.  

ENVIRONMENTAL CONSIDERATIONS 
Biodiversity  The South Bowenfels area is predominantly 

cleared of vegetation, although there are 
small fragments of dry sclerophyll forest.  

 The Bathurst Copper-winged Butterfly has 
been recorded in this area. This species is 
listed as vulnerable under the 
Commonwealth Environment Protection and 
Biodiversity Conservation Act and threatened 
under the NSW Threatened Species 
Conservation Act. 

 Route options should minimise the 
removal of the vegetation communities 
that are important to the Bathurst Copper-
winged Butterfly (that is, dry sclerophyll 
forests providing larvae host plants).  

Contaminated land 
and soil 

 Rural residential development within this 
precinct presents contamination risks 
associated with hazardous building material, 
rubbish and fill. 

 Route options along the existing highway 
would minimise the potential for 
encountering contaminated land 
associated with hazardous building 
materials and fill. 

Greenhouse gases  Densely vegetated slopes are located to the 
east of the existing highway and rural 
residential development to the west.  

 Route options should follow the existing 
highway to maximise the use of existing 
infrastructure and reduce construction 
greenhouse gas emissions.  
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PRECINCT 8 – SOUTH BOWENFELS 
Aspect Key issues Response/ opportunities 
Hydrology and water 
quality 

 This precinct has limited hydrological and 
water quality considerations.  

 Route options along the existing highway 
would help to maintain the existing 
hydrological regime.  

SOCIAL CONSIDERATIONS 
Aboriginal heritage  The South Bowenfels area is of medium 

sensitivity. However, the rural residential 
development that has occurred in this 
precinct would minimise the potential to 
discover unknown archaeological sites.  

 Route options following the existing 
highway would minimise impacts, as this 
area has been previously disturbed. 

Non-Aboriginal 
heritage 

 South Bowenfels has a number of heritage 
items. The most important is the Old 
Bowenfels National School Group, which is 
listed on the State Heritage Register. This 
was the first school on the western side of 
the Blue Mountains and dates back to 1851.  

 To the northern end of the unit, the 
Presbyterian Church and Cemetery are listed 
as being of State heritage significance.  

 To the southern end of the unit, Ben Avon 
(former Royal Hotel) and Umera (Bowenfels 
Inn) are listed as being of State heritage 
significance.  

 Route options following the existing 
highway would minimise impacts on the 
heritage items within South Bowenfels. 
Where widening of the existing alignment 
is required, the widening should occur to 
the north/eastern side of the existing 
highway.  

Noise  There are 29 sensitive noise receivers to the 
west of the existing highway, associated with 
the village of South Bowenfels. The 
concentration of receivers increases towards 
the north of the unit.  

 Route options should follow the existing 
highway alignment so as to not create new 
noise impacts.  

Socio-economic  A number of community facilities are located 
within this precinct, including the South 
Bowenfels Rural Fire Brigade, the Colin 
McCarry Memorial Play Centre and the Old 
Bowenfels cemetery. 

 Route options should follow the existing 
highway to avoid direct impacts on, and 
maintain current access to, community 
facilities. 

Land use and 
property 

 The South Bowenfels precinct is 
predominantly zoned rural residential, with a 
number of dwellings located to the west of 
the current highway. 

 Route options along the existing alignment 
of the highway would minimise impacts on 
private property.  
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PRECINCT 8 – SOUTH BOWENFELS 
Aspect Key issues Response/ opportunities 
Urban design, 
landscape and 
visual 
considerations 

 This precinct is relatively densely populated 
and includes a number of heritage 
properties. 

 The terrain is gently undulating, and some 
cut and fill would be required. 

 There are areas of vegetation that contribute 
to the landscape character of the precinct.  

 There are a number local road connections 
that would need to be maintained.  

 Route options should be aligned on or 
near the existing highway alignment. 

 To minimise visual impacts, route options 
could minimise the footprint by using a 
narrow median and/or retaining walls. 

 Split carriageways, graded independently, 
would provide opportunities to minimise 
the visual impacts. 

 The design should maximise the amount 
of road reserve used for screen planting. 
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8. Development of route options  
The development of route options within the modified orange (option 1 and 2) corridor involved a number of 
inputs, including community submissions and involvement in workshops, field investigations and engineering 
design. This chapter provides a description of the route options, along with a preliminary assessment and 
summary of the considerations. 

8.1. Development of route options  

The development of route options within the modified orange corridor involved the following approach (refer to 
Figure 8-1): 

 Review of confirmed corridor: The first step of the process involved a review of the confirmed corridor to 
ensure an understanding of the bounds within which route options could be developed, and to identify the 
key features associated with the corridor.  

 Review of topography within confirmed corridor: Topography plays the key role in route option 
development as it has implications for grades, earthwork requirements and the type and size of structures. 
Accordingly, a review of the contours within the confirmed corridor enabled the identification of the initial 
route options that best addressed the prevailing topography from a technical perspective, while satisfying 
the design objectives and criteria.   

 Development of route options: Based on the review of the topography, initial route options were 
developed that provided the best result in terms of the design criteria, grades, earthworks, structures and 
constructability.    

 Refinement of route options: The initial route options were then refined taking into consideration the 
suite of geotechnical, urban design, environmental and socio-economic considerations outlined in 
chapters 5 and 6. The route options developed during the Community Route Option Workshop days were 
reviewed as part of this route refinement process. Any gaps in the constraint information were considered 
and, where possible, flagged and recorded as issues for further consideration during subsequent phases 
of the route development process. The refined route options were then re-checked against the design 
criteria and objectives to ensure they were feasible. 

 Technical workshops: Workshops with the broader project team were held on 28–29 July 2009 and 4 
August 2009 to review and confirm the route options that had been developed. Attendees had expertise in 
environmental planning, socio-economic assessment, Aboriginal and non-Aboriginal heritage, urban 
design, biodiversity, community consultation, road design and engineering, geotechnical design and 
property acquisition. The route options were examined to identify opportunities for innovation, flexibility 
and ways to avoid or minimise impacts on key issues; and to ensure the route options addressed the 
issues raised during community consultation.  
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 Figure 8-1 Route options development process (from announcement of confirmed 
corridor) 
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 Quantm: Internal design reviews and analysis using the Quantm computer model were carried out in 
parallel with the route options development process. Quantm is a computer program used as part of the 
early planning to identify and analyse feasible route options. This program helps to ensure that the route 
options being considered are viable and would minimise the impact on the environment and the 
community. The Quantm and design review process enabled the route options and assumptions to be 
tested and also provided alternative options and innovations for consideration.  

8.2. Design criteria 

The design criteria used in the design of the route options within the modified orange corridor included: 

 Minimum design speed: 90 kilometres per hour at the eastern end and western ends, and 110 kilometres 
per hour across the valley floor. 

 Minimum horizontal radii: 350 metres at the eastern and western ends, and 600 metres across the valley 
floor. 

 Minimum vertical curve: A sag of 26 and crest of 32 at the eastern and western ends, and a sag of 34 and 
crest of 95 across the valley floor. 

8.3. Description of route options and sub-options 

Route options were developed using the methodology outlined above. These route options include various 
common sections (referred to as the common alignment) as well as sub-options (refer to Figures 8-2 to 8-6). 
Sub-options were investigated at four locations: 

5) Mount Victoria: 
d) Outer bypass. 
e) Inner bypass. 
f) Long tunnel. 

6) Harp of Erin/ Ambermere: 
c) Current alignment. 
d) Bypass. 

7) River Lett Hill: 
e) Northern alignment. 
f) Southern alignment. 

 

8) Forty Bends: 
g) Current alignment. 
h) Straight alignment. 

The chainages for the common alignment and sub-options are summarised in Table 8-1. 

 Table 8-1 Summary of route option chainages 
Section Chainage Section Chainage 
Common alignment (Precinct 1) 0 – 1800 River Lett Hill sub-options 12100 – 14700 
Mt Victoria sub-options 1800 – 6600 Common alignment (Precincts 6 & 7) 14700 – 15700 
Harp of Erin/ Ambermere sub-options 6600 – 8100 Forty Bends sub-options 15700 – 17100 
Common alignment (Precincts 3 & 4) 8100 – 12100  Common alignment (Precincts 7 & 8) 17100 – 19000 
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 Figure 8-2 Overview of route options within the modified orange corridor 
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 Figure 8-3 Mount Victoria sub-options 
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 Figure 8-4 Harp of Erin/ Ambermere sub-options 
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 Figure 8-5 River Lett Hill sub-options 
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 Figure 8-6 Forty Bends sub-options 
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As shown in Figure 8-2, the alignment within the modified orange corridor would follow the existing Great 
Western Highway from Browntown Oval, then would bypass Mount Victoria and descend to the valley floor after 
which it would generally follow the existing highway to South Bowenfels.  

The route options are described in more detail in the following sections. These route options are described 
within the context of the eight urban design precincts outlined in Chapter 7 (refer to Figure 7-1), and are 
illustrated as a centreline surrounded by a buffer 200 metres wide. The concept designs are still preliminary, 
and the intention is that the alignments could be moved within the buffer to address specific issues or 
considerations, depending on the results of further analysis and investigation. Plans showing indicative concept 
designs for each of the route options are included in Appendix B. 

8.3.1. Precincts 1 ( Mount Victoria) and 2 (Mitchells Pass Ridge) 

Common alignment (Browntown oval to railway line) 
Through Precinct 1 (Mount Victoria) the common alignment would be located to the north of the existing 
highway alignment, traversing to the north of Mount Victoria village in order to bypass the village centre and 
minimise the acquisition of houses and properties. The common alignment would also avoid acquisition of any 
land within the Blue Mountains National Park and World Heritage Area. At the railway station, the common 
alignment would be located to minimise the skew under the railway line and reduce the length of any bypass. 

The alignment would intersect with the existing highway near Browntown Oval to provide access to Mount 
Victoria and Bell via the Darling Causeway. The intersection would cater for all movements. Options for an 
intersection with Darling Causeway are still being investigated; as a minimum, the intersection would need to 
consider the movements to and from the northern part of Darling Causeway. 

Through the remainder of Precincts 1 and 2, from the railway to about one kilometre beyond the bottom of 
Victoria Pass, the alignment has three sub-options: 

 Mount Victoria long tunnel bypass. 
 Mount Victoria outer bypass. 
 Mount Victoria inner bypass.  

These sub-options are described below.  

Mount Victoria long tunnel bypass (Figure 8-3) 
This sub-option would begin at the crossing of the railway, following the most northerly route of the three sub-
options through Mount Victoria, allowing it to avoid the curtilage of The Grange. A viaduct 250 metres long 
would be required to span the Fairy Dell Creek gully. The alignment would pass under the Mount York ridge in 
a 1.3 kilometre-long tunnel. The tunnel would follow a five per cent grade, emerging on Mitchells Pass Ridge, 
immediately to the west of the route of Berghofers Pass. It would then swing slightly to the south onto the 
footslopes of Mount Victoria in order to negate the need for a viaduct between the western tunnel portal and the 
valley floor. At the foot of Victoria Pass the alignment would traverse to the north to join the route of the Mount 
Victoria Inner Bypass sub-option, which it would follow to the west until the three sub-options converge in 
Precinct 3 (Little Hartley). 



Mount Victoria to Lithgow 
Great Western Highway Upgrade 

Route Options Report 

       
 
  

PAGE 211 
 

Mount Victoria outer bypass (Figure 8-3) 
The alignment of this sub-option would begin at the crossing of the railway and would follow the southern edge 
of the modified orange corridor along a route to the south of the Mount Victoria long tunnel bypass.  The main 
factor dictating the location of the alignment is the position of the tunnel, which would be sited under the saddle 
that runs along Mount York Road to minimise the tunnel length. The tunnel would be about 600 metres long. 
The other controlling factor would be the location of the railway underpass, which would be positioned to 
minimise effects on the existing railway lines and avoid, where possible, the curtilage of the historic railway 
buildings. A large dam and the sewage treatment works would be avoided, but there would be greater affect on 
the curtilage of The Grange. 

From the western portal of the tunnel, the alignment would move as close as possible to the existing Victoria 
Pass, which would allow the length and height of the viaduct to the valley floor to be minimised. At an eight per 
cent grade, the viaduct would be 750 metres long with a maximum height of 70 metres. The alignment would 
therefore avoid the historic Mount Victoria convict stockade and the talus slopes, which are potentially unstable. 
The alignment would also cross Berghofers Pass. An option with a six per cent grade was also investigated, but 
was screened out as it required a 2.4 kilometre long viaduct.  

An intersection with the existing highway would need to be considered at the bottom of Victoria Pass to allow 
vehicles prohibited from entering the tunnel to rejoin the highway. 

Mount Victoria inner bypass (Figure 8-3) 
The inner bypass would diverge from the other sub-options to the east of the railway in Precinct 1, where it 
would pass under the railway and follow an alignment further to the south of the other alignments. This sub-
option alignment would bisect the curtilage of The Grange and would cross two deep gullies on viaducts before 
meeting Mount York Road at grade. The Caltex service station would need to be acquired. The alignment 
would then follow the route of the existing highway as far as the top curve on Victoria Pass, where it would then 
diverges to the north. From this point, a viaduct 1.9 kilometres long and up to 110 metres high would be 
required at an eight per cent grade to take the highway to the valley floor. The alignment would located to the 
north to avoid houses on the existing highway at the bottom of the pass. The viaduct would then pass over the 
historic Mount Victoria convict stockade and Berghofers Pass. 

8.3.2. Precinct 3 (Little Hartley) 

Common alignment (east of Coxs River Road) 
From one kilometre beyond the bottom of Victoria Pass the Mt Victoria sub-option alignments would converge 
to move through Precinct 3, which is gently undulating and characterised by a number of historically significant 
buildings located close to the existing highway. Almost immediately after where the Mt Victoria sub-options 
would converge, the route would split again into two sub-options, the Harp of Erin/ Ambermere current 
alignment and the Harp of Erin/ Ambermere bypass.  This split would occur approximately 600 metres east of 
Coxs River Road. These sub-options are discussed below.  
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Harp of Erin/ Ambermere current alignment (Figure 8-4) 
The alignment of this sub-option would follow the route of the existing Great Western Highway, avoiding 
Rosedale, Noika and The Log Cabin, passing between Ambermere and the Harp of Erin. A four-lane upgrade 
along this alignment would impact the Harp of Erin and Ambermere, but a two-lane upgrade could likely be 
accommodated without affecting these heritage buildings. 

Harp of Erin/ Ambermere bypass (Figure 8-4) 
This sub-option would deviate to the south of the common alignment about 600 metres east of Coxs River 
Road, passing through Little Hartley and then reconnecting to the common alignment about 500 metres west of 
Coxs River Road. It would avoid impacts on the Harp of Erin, Ambermere and the Log Cabin, but would directly 
affect various dwellings, some sheds and business premises, including the airstrip. 

Common alignment (west of Coxs River Road) 
The two sub-options would reconverge onto the alignment of the existing highway about 500 metres to the west 
of Coxs River Road. The common alignment would continue, following the approximate route of the existing 
highway as far as Mid Hartley Road, but moving further away from Adams Shed and Lyndoch Orchards and 
avoiding Hartley School. Just to the west of Mid Hartley Road, the common alignment would diverge to the 
north of the existing highway, allowing improvements to the horizontal alignment of the highway, while 
minimising the affect on properties in Hartley village. 

There are several local roads that intersect with the highway in this precinct as well as a large number of 
properties that have direct access to the existing highway. As the design is developed, design solutions will be 
sought to rationalise the number of intersections and accesses to the highway. This may involve the use of 
service roads and/or the use of redundant sections of the existing highway to provide access to the new road. 

8.3.3. Precinct 4 (Hartley Historic Village) 

Common alignment (entire precinct) 
There are no sub-options in this precinct, and from the turn-off to Hartley Historic Site to the bridge over the 
River Lett the common alignment would generally follow the existing highway. The terrain in this precinct is 
steeply undulating and there are many heritage features. The common alignment would enable the impact on 
houses and heritage items to be limited. The intersection with the Hartley access road and Jenolan Caves 
Road would be reconstructed to provide for all movements. 

8.3.4. Precinct 5 (River Lett Hill) 

The terrain through Precinct 5 is steeply undulating. The route would have two sub-options from the bridge over 
the River Lett to 500 metres east of Fernhill, from where the route would again follow a common alignment. 

The sub-options are the River Lett southern alignment and the River Lett northern alignment, as described 
below.  

River Lett Hill southern alignment (Figure 8-5) 
The alignment of this sub-option would start at the River Lett Bridge. It would follow a route to the south-west of 
the existing highway from Jenolan Caves Road to the first bend at the top of the hill on the highway. It then 
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would cross the highway and follow a route just to the north-east of the highway as far as the precinct 
boundary. The alignment would generally follow to the existing highway, which would be retained for use as a 
service road through this precinct. 

At the top of River Lett Hill, the sub-option alignment would avoid the electricity transmission pylons. An 
intersection with the existing highway would need to be constructed to provide access to the properties in the 
River Lett Hill precinct. 

River Lett Hill northern alignment (Figure 8-5) 
The alignment of this sub-option would start at the River Lett Bridge and follow a route down the centre of the 
modified orange corridor to the north-east of the existing highway to the top of River Lett Hill, about 500 metres 
east of Fernhill. From this point, the route would follow a common alignment. 

The alignment of this sub-option would be situated low in the valley and would therefore avoid most residential 
dwellings. The alignment would avoid the eastern side of the corridor where the nature of terrain would require 
substantial earthworks and large structures. 

8.3.5. Precinct 6 (Fernhill) 

Common alignment (entire precinct) 
There would be no sub-options in this precinct. 

The common alignment that begins in Precinct 5 (about 500 metres east of Fernhill) would extend directly 
north-west through Precinct 6 on an alignment to the south-west of the existing highway. The terrain through 
this precinct is undulating, with intersecting gullies, which deepen towards the south-western side of the 
precinct. 

The common alignment would eliminate some curves from the existing highway and avoid the pinch point 
created between Fernhill and Sunnyside, which sit opposite each other on the existing highway. The common 
alignment would also bisect the curtilage of Fernhill, as it would be geometrically impossible to widen the 
existing highway at this location without affecting either Fernhill or Sunnyside. 

8.3.6. Precinct 7 (Forty Bends) 

Common alignment (east of Old Forty Bends Road) 
From just west of Fernhill, the common alignment would generally follow the existing highway. It would 
therefore avoid impacts on houses and heritage items. 

The alignment would have two sub-options located about 400 metres east of the turn-off to Old Forty Bends 
Road. These sub-options are: the Forty Bends current alignment and the Forty Bends straight alignment.  
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The terrain in Precinct 7 is steeply undulating, becoming steeper towards the south of the precinct. This 
precludes route options aligned to the south of this precinct, which were initially considered during the route 
development process. 

Forty Bends current alignment (Figure 8-6) 
The alignment of this sub-option would follow the route of the existing highway, but would incorporate 
improvements to enable this section of road to meet the 90 kilometres per hour design speed criteria. By 
keeping to the existing alignment, opportunities would be lost to move the road away from the shadow of 
Hassans Walls and thereby reduce the formation of black ice on the road. 

Forty Bends straight alignment (Figure 8-6) 
This sub-option would deviate to the south-west of the existing highway, bypassing three substandard curves 
on the existing highway and would move the alignment further from the base of Hassans Walls. As well as 
enabling some safety improvements, this alignment would likely help to reduce the formation of black ice. 
Although this sub-option would take the alignment closer to the heritage items located just south of the Old 
Forty Bends Road, none of these items would be directly affected. 

Common alignment (west of Daintree Close) 
The common alignment would continue from about 200 metres west of Daintree Close. It would follow the route 
of the existing highway through the western part of the precinct, but would improve the horizontal and vertical 
alignment to enable it to meet the 90 kilometres per hour design speed requirements for this section of the 
project. 

8.3.7. Precinct 8 (South Bowenfels) 

Common alignment (entire precinct) 
There are no sub-options in this precinct. The common alignment that begins in Precinct 7 would continue 
through Precinct 8. About 400 metres west of the McKanes Falls Road turn-off, the common alignment would 
follow the existing highway alignment through the centre of the modified orange corridor. 

The terrain in this precinct is gently undulating. Any widening of the highway through this precinct would need 
to extend into the hillside owing to the close proximity of heritage houses on the western side of the highway. 

8.4. Summary of route option considerations 

Table 8-2 to Table 8-8 provide a comparative summary of the key considerations associated with the proposed 
route options developed within the modified orange corridor. These are described within the context of the eight 
urban design precincts. 

The descriptions refer to the 200 metre buffer within which the alignment would be located. As the final road 
corridor would generally be about 60 metres wide, there would be an opportunity to ameliorate or reduce 
impacts during the refinement of the design. 



Mount Victoria to Lithgow 
Great Western Highway Upgrade 

Route Options Report 

       
 
  

PAGE 215 
 

 Table 8-2 Precinct 1 (Mount Victoria) and Precinct 2 (Mitchells Pass Ridge) – 
common alignment considerations 

Issue Common alignment 
Technical  Would have a maximum grade of 6%. 

 The horizontal and vertical alignment of the highway would be improved. 
 Would provide the optimum alignment for crossing under the railway line. 

Environmental  Would affect 1 ha of endangered ecological communities. 
 Would affect 1 ha of very high and 15 ha of high conservation value vegetation.   

Social  6 dwellings would be affected 
 Various heritage items and their curtilages would be affected, including the Till House, 

the Mount Victoria footbridge and the Mount Victoria Railway Station curtilage, although 
impact on the latter would be avoided via the railway underpass. 

 

 Table 8-3 Precinct 1 (Mount Victoria) and Precinct 2 (Mitchells Pass Ridge) – sub-
option considerations 

Issue Mt Victoria Outer Bypass Mt Victoria Inner Bypass Mt Victoria Long Tunnel 
Bypass 

Technical  Would have a maximum 
grade of 8%. 

 Would have a maximum 
grade of 8%. 

 Would have a maximum 
grade of 5%. 

  Horizontal and vertical 
alignment of the 
highway would be 
improved. 

 Horizontal and vertical 
alignment of the 
highway would be 
improved. 

 Horizontal and vertical 
alignment of the highway 
would be improved. 

  Would require large fill 
within the gully to the 
west of the railway 
station. 

 Would require large fill 
within the gully to the 
west of the railway 
station. 

 A lower underpass 
below the railway line 
than the outer bypass 
would be needed. 

 Would require large fill 
within the gully to the 
west of the railway 
station. 

  A 750 m long, 70 m 
high viaduct to the 
valley floor would be 
required. 

 2 viaducts through the 
Grange would be 
required.  

 Would require a viaduct 
to the valley floor, 1.9 
km long, 110 m high. 

 A 250 m long viaduct 
over Fairy Dell Creek 
would be required 

 Would not require a 
viaduct between the 
tunnel portal and the 
valley floor. 

  The dam and sewage 
treatment plant would 
be avoided. 

 The dam and sewage 
treatment plant would 
be avoided. 

 The dam and sewage 
treatment plant would be 
avoided. 
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Issue Mt Victoria Outer Bypass Mt Victoria Inner Bypass Mt Victoria Long Tunnel 
Bypass 

  Would carry geological 
risks associated with 
the construction of the 
tunnel.  

 Would require 
excavation of a rock 
outcrop at the top of 
Victoria Pass. 

 Geological risks 
associated with 
construction of a tunnel 
would be avoided. 

 Would carry geological 
risks associated with 
construction of a tunnel. 

  Length of the tunnel 
would require an 
alternative route for 
vehicles carrying Class 
1 and 2 dangerous 
goods. 

 Would not impose 
restrictions on the types 
of dangerous goods 
that can be transported. 

 Length of the tunnel 
would require an 
alternative route for 
vehicles carrying Class 1 
and 2 dangerous goods 

  Would have greater 
construction and 
operation costs than the 
inner bypass sub-option 
as it would include a 
600 m long tunnel. 

 Would avoid the 
construction and 
operation costs 
associated with a 
tunnel.  

 Would have the greatest 
construction and 
operation costs as it 
would include a 1.3 km 
long tunnel. 

Environmental  Direct impacts on Blue 
Mountains National 
Park and World 
Heritage Area could be 
avoided if a retaining 
wall were constructed. 

 Direct impacts on Blue 
Mountains National 
Park and World 
Heritage Area could be 
avoided if a retaining 
wall were constructed. 

 Direct impacts on Blue 
Mountains National Park 
and World Heritage Area 
could be avoided if a 
retaining wall were 
constructed. 

  Would affect 4 ha of 
endangered ecological 
communities, although 
this would be reduced 
by the tunnel. 

 Would affect less than 
0.1 ha of endangered 
ecological communities.  

 The tunnel would largely 
avoid impacts on the 5 
ha of endangered 
ecological communities 
within this sub-option. 

  Would affect 8 ha of 
very high and 26 ha of 
high conservation value 
vegetation, although 
this would be reduced 
by the tunnel. 

 Would affect less than 5 
ha of very high and 20 
ha of high conservation 
value vegetation. 

 The tunnel would largely 
avoid impacts on the 9 
ha of very high and 21 
ha of high conservation 
value vegetation within 
this sub-option. 

  The DECCW wildlife 
corridor would be 
bisected. 

 The DECCW wildlife 
corridor would be 
bisected. 

 The DECCW wildlife 
corridor would be 
bisected. 

  Would affect localised 
areas of high-velocity 
flow. 

 Would not affect areas 
of high-velocity flow. 

 Would affect localised 
areas of high-velocity 
flow. 

  Would affect localised 
waterlogged area on the 
valley floor. 

 Would affect localised 
waterlogged area on 
the valley floor. 

 Would not affect 
localised waterlogged 
areas on the valley floor. 

  Would not affect the 
Caltex service station. 

 Would pass through the 
Caltex service station, 

 Would not affect the 
Caltex service station. 
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Issue Mt Victoria Outer Bypass Mt Victoria Inner Bypass Mt Victoria Long Tunnel 
Bypass 

which would require 
remediation. 

Social  The main village of 
Mount Victoria would be 
bypassed. 

 Residences and 
businesses in the west 
of Mount Victoria would 
be affected. 

 The main village of 
Mount Victoria would be 
bypassed. 

  Heritage properties near 
the existing highway 
bridge over the railway 
line would be avoided.  

 Heritage properties 
near the existing 
highway bridge over the 
railway line would be 
avoided. 

 Heritage properties near 
the existing highway 
bridge over the railway 
line would be avoided. 

  Railway crossing would 
affect areas of the 
Mount Victoria Railway 
Station Group curtilage, 
but would avoid direct 
impacts on the station 
itself. 

 Railway crossing would 
affect areas of the 
Mount Victoria Railway 
Station Group curtilage, 
but would avoid direct 
impacts to the station 
itself. 

 Railway crossing would 
affect areas of the Mount 
Victoria Railway Station 
Group curtilage, but 
would avoid direct 
impacts to the station 
itself. 

  Would bisect the 
curtilage of The Grange, 
although it would avoid 
the heritage item itself 
as well as the primary 
curtilage identified as 
part of these 
investigations. 

 Would bisect the 
curtilage of The 
Grange, although it 
would avoid the 
heritage item itself as 
well as the primary 
curtilage identified as 
part of these 
investigations. 

 Would avoid directly 
impacting on the 
curtilage of The Grange. 

  Would cross Berghofers 
Pass. 

 Would cross Berghofers 
Pass. 

 Would cross Berghofers 
Pass. 

  Would cross the 
curtilage of the Mount 
Victoria Stockade. 

 Would cross the 
curtilage of the Mount 
Victoria Stockade. 

 Would cross the 
curtilage of the Mount 
Victoria Stockade. 

  Would affects 21 
dwellings to the west of 
the railway line, 
although this would be 
reduced by the tunnel. 

 Would affect 34 
dwellings to the west of 
the railway line. 

 Although 17 dwellings to 
the west of the railway 
line would be affected, 
impact on these would 
largely be avoided by the 
tunnel. 

  Would reduce the 
potential impacts on 
private property and 
local access, 
particularly along Mount 
York Road. 

 Would requires the 
acquisition of the Caltex 
service station. 

 Would have the least 
potential impact on 
private property and 
local access in Mount 
Victoria. 
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Issue Mt Victoria Outer Bypass Mt Victoria Inner Bypass Mt Victoria Long Tunnel 
Bypass 

  Would require careful 
attention to the 
aesthetics of the tunnel 
portals in the design. 

 Would require careful 
attention to the 
aesthetics of the viaduct 
in the design. 

 Would require careful 
attention to the 
aesthetics of the tunnel 
portals in the design. 

 
 Table 8-4 Precinct 3 (Little Hartley) – common alignment considerations 

Issue Common alignment 
Technical  Would have a maximum grade of 5.8%. 

 The horizontal and vertical alignments of the highway would be improved. 
Environmental  Would require limited vegetation removal, even though it would affect 2 ha of very high 

conservation value vegetation.   
Social  5 dwellings would be affected. 

 Heritage building Nioka would be avoided. 
 Heritage buildings Kerosene House and Meads Farm would be affected. 
 The curtilage of Hartley General Cemetery would be affected. 
 Would affect 41 ha of Class 3 agricultural land. 
 Would affect 15 ha of land zoned for rural residential use. 

 
 Table 8-5 Precinct 3 (Little Hartley) – sub-option considerations 

Issue Harp of Erin/ Ambermere Current 
Alignment 

Harp of Erin/Ambermere Bypass 

Technical  Would have a maximum grade of 5.8%.  Would have a maximum grade of 5.8%. 
  Horizontal and vertical alignments of the 

highway would be improved. 
 Horizontal and vertical alignments of the 

highway would be improved. 
Environmental  Would require limited vegetation 

removal, although it would affect 2 ha of 
very high conservation value 
vegetation.   

 Would affect 3 ha of very high 
conservation value vegetation. 

  Little Hartley airfield would not be 
affected. 

 Would be located close to the Little 
Hartley airfield, which has been identified 
as a potential contaminated site. 

Social  Would require the relocation of the Harp 
of Erin to accommodate a 4-lane road, 
although a 2-lane road could be 
accommodated without affecting the 
Harp of Erin and Ambermere. 

 Would avoid the need to relocate the 
Harp of Erin.  

 Would avoid Ambermere and Billesdene 
Grange. 

  Ambermere, the Harp of Erin, 
Rosedale, Billesdene Grange and The 
Log Cabin would be affected. 

 Harp of Erin, Rosedale and The Log 
Cabin would be affected. 

 Alternative access for the 
aforementioned heritage items would be 
required. 

 Would alter the historic context of the 
heritage items in relation to servicing the 
highway. 

  Would affect 10 dwellings.   Would affect 8 dwellings.  
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Issue Harp of Erin/ Ambermere Current 
Alignment 

Harp of Erin/Ambermere Bypass 

  Would affect 16 ha of Class 3 
agricultural land. 

 Would affect 14 ha of Class 3 agricultural 
land. 

  Would affect 14 ha of land zoned for 
rural residential use. 

 Would affect 15 ha of land zoned for 
rural residential use. 

  Severing the new subdivisions on the 
western side of the existing highway 
would be avoided. 

 The creation of new impacts and the 
severance of existing housing clusters 
would be minimised. 

 Implications for local business/tourism 
would be minimised. 

 Would result in the creation of an ‘island’ 
surrounded by major roadways.  

 Would expose the residents located to 
the south of the existing highway to 
greater noise impacts and those to the 
north of the highway to reduced noise 
impacts.  

 Construction of an alternative 
intersection with Coxs River Road would 
be required. 

 Would affect the use of the Little Hartley 
airfield. 

 
 Table 8-6 Precinct 4 (Historic Hartley Village) – common considerations 

Issue Common alignment 
Technical  Would have a maximum grade of 8%. 

 The need for extensive earthworks and expensive structures would be minimised. 
 Would require construction under traffic, which has cost and safety implications. 

Environmental  Would affect 6 ha of very high conservation value vegetation.  
Social  Heritage items associated with the Hartley Historic Village would be affected. 

 Would require new access to Hartley Historic Village.  
 7 dwellings would be affected. 

 
 Table 8-7 Precinct 5 (River Lett Hill) – sub-option considerations 

Issue Southern Alignment Northern Alignment 
Technical  Would have a maximum grade of 8%.  Would have a maximum grade of 8%. 
  The extent of earthworks required 

would be reduced. 
 Relatively extensive earthworks and 

includes several large structures would be 
required. 

  Would require construction under 
traffic, which has cost and safety 
implications. 

 Would enable the existing highway to be 
kept open during its construction. 

  Would require a new crossing of 
River Lett, which could affect the 
hydrological regime. 

 Would require a new crossing of River Lett, 
which could affect the hydrological regime. 

  Would be constrained by the 132 kV 
transmission line pylons. 

 Would be constrained by the 132 kV 
transmission line pylons. 

  Construction of a side track on the 
existing highway would be required. 

 Construction of a side track would be 
avoided. 
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Issue Southern Alignment Northern Alignment 
Environmental  Would affect 10 ha of very high and 5 

ha of high conservation value 
vegetation. 

 Would affect 10 ha of very high and 2 ha of 
high conservation value vegetation. 

  Would avoid localised waterlogged 
areas. 

 Would avoid localised waterlogged areas to 
the west of Hartley. 

Social  2 dwellings would be affected.  2 dwellings would be affected. 
  Visual impacts compared to the 

northern alignment would be 
relatively minor. 

 Would have the greater potential to create 
visual impacts than the southern alignment 
due to the large fills and long, deep cutting. 

  An intersection with the existing 
highway to provide property access 
would be required. 

 The need for additional intersections would 
be avoided. 

 
 Table 8-8 Precinct 6 (Fernhill) – common alignment considerations 

Issue Common alignment 
Technical   Would have a maximum grade of 8%. 

 Horizontal and vertical alignments of the highway would be improved. 
 Would be constrained by the 132 kV transmission line pylons. 

Environmental  Would affect 5 ha of high conservation value vegetation. 
Social  Would affect Fernhill and would bisect its curtilage.  

 Lockyers Pass would be crossed. 
 Would affect 0 dwellings. 
 Would require an intersection with the existing highway to provide property access in 

Precinct 5. 
 

 Table 8-9 Precinct 7 (Forty Bends) – common alignment considerations 

Issue Common alignment 
Technical  Would have a maximum grade of 6%. 

 Horizontal and vertical alignments of the highway would be improved. 
Environmental  Would affect 5 ha of high conservation value vegetation. 
Social  7 dwellings would be affected. 

 Would affect a building and associated curtilage of the heritage cottage located about 
450 m east of McKanes Falls Road. 

 Historic routes of Mitchells Road and Lockyers Pass would be crossed. 
 Would affect 15 ha of Class 3 agricultural land. 

 
 T Table 8-10 Precinct 7 (Forty Bends) – sub-option considerations 

Issue Current alignment Straight alignment 
Technical  Would have a maximum grade of 6%.  Would have a maximum grade of 8%. 
  Horizontal and vertical alignments of 

the highway would be improved. 
 A far greater improvement to the 

horizontal and vertical alignments of the 
highway than the current alignment would 
be provided. 
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Issue Current alignment Straight alignment 
  The extent of earthworks would be 

reduced. 
 A greater extent of earthworks than the 

current alignment would be required. 
  Would not reduce susceptibility of the 

road to black ice. 
 Would reduce susceptibility of the road to 

black ice. 
  Would require construction under traffic 

over its full length. 
 Would require construction under traffic 

over part of its length. 
Environmental  Would affect 15 ha of high 

conservation value vegetation, but 
vegetation clearance is limited as this 
alignment predominantly follows the 
existing highway. 

 Would affect 15 ha of high conservation 
value vegetation, but vegetation 
clearance only required where there are 
deviations from the existing highway. 

  Would require a new crossing of 
Whites Creek, which could affect the 
hydrological regime. 

 Would require a new crossing of Whites 
Creek, which could affect the hydrological 
regime. 

Social  0 dwellings would be affected.  0 dwellings would be affected. 
  Would affect 25 ha of Class 3 

agricultural land. 
 Would affect 25 ha of Class 3 agricultural 

land. 
  Would avoid impacts on Aboriginal site 

in this area. 
 Would avoid impacts on Aboriginal site in 

this area. 
  Impacts on Heritage items along the 

Old Forty Bends Road would be 
avoided. 

 Would affect the curtilages of the heritage 
items along the Old Great Western 
Highway, such as Forty Bends cottage 
and Monte Vista, although it would avoids 
the heritage item itself. 

  Would largely avoid affecting the 
historic route of Mitchells Road. 

 The historic route of Mitchells Road 
would be crossed. 

 
 Table 8-11 Precinct 8 (South Bowenfels) – common alignment considerations 

Issue Common alignment 
Technical  Would have a maximum grade of 6%. 
Environmental  Would affect no high conservation value vegetation. 
Social  13 dwellings would be affected. 

 Various heritage items and their curtilages, including Somerset House, Umera, Ben Avon 
and Parsonage Farm would be affected. 

 

The preceding tables show that the key issues associated with the route options in the modified orange corridor 
relate to: 

 The achievement of an acceptable grade. 
 Local road network and property access arrangements. 
 Topography and geology and their implications for the extent of cut and fill, the requirements for structures 

and the achievement of acceptable geotechnical risks. 
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 The extent of impacts on endangered ecological communities and areas of very high/ high conservation 
value. 

 Impacts on non-Aboriginal heritage items, in particular various heritage buildings and their associated 
curtilages, and the historic passes that are crossed by the modified orange corridor. 

 Impacts on dwellings and businesses. 
 Implications for community severance and connectivity. 
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9. What happens next 
As outlined in Chapter 1 and Figure 4-1, the development of the project includes six main stages to reach a 
preferred route. The project is currently at the ‘route options’ stage. Following the announcement and display of 
the route options, the project will progress through to the next stage: ‘preferred route selection’. This chapter 
outlines the process for identifying the preferred route, and provides an overview of the steps that follow the 
identification of the preferred route. 

Figure 9-1 illustrates the next steps in the overall development of the project, highlighting the opportunities for 
input from the community. Extensive and interactive consultation has characterised the project from the start 
and will continue to be a key part of the development process through the display of route options, selection of 
a preferred route, concept design, detailed design and environmental impact assessment. 

9.1. Selection of a preferred route 

The next phase of the project development process entails the comparative assessment of the feasible route 
options to identify a preferred route. Assessing the route options requires a consistent set of criteria against 
which each option can be evaluated. These criteria, which will form the basis for an assessment framework, 
need to ensure the major issues associated with the route and their impacts are adequately covered in order to 
distinguish between the options.  

The criteria for assessing route options have been derived from the project objectives and are presented in the 
Study Area Investigations and Corridors Identification Report (RTA, 2008d). These criteria are summarised in 
Table 9-1 and have been progressively refined through the development of this project. 

Following the display of the feasible route options, the RTA will review the public submissions received during 
the display period and, where required, may undertake further field investigations. This information will be used 
to refine the feasible route options where necessary and inform the selection of a preferred route.  

The RTA will then hold a value management study to provide input to the selection of the preferred route. The 
value management study will involve a workshop with technical and non-technical representatives from a range 
of government, council and community interests. Recommendations arising from the study will be considered 
as part of a subsequent technical workshop during which the various route options will be evaluated and a 
preferred route selected. Further refinement and agreement on the assessment framework will form an 
important part of this value management process. 

Once the preferred route has been selected, the RTA will develop a concept design and then seek to have the 
preferred route reserved on the Lithgow and Blue Mountains Local Environmental Plans. This will provide 
certainty for future planning within the Lithgow and Blue Mountains local government areas and ensure that the 
area reserved for the preferred route remains available for the future construction of the upgrade. 
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 Figure 9-1 The next steps (opportunities for community input are shown in 
orange) 
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 Table 9-1 Criteria derived from project and design objectives to serve as the basis for corridor/ route development and selection 

Technical 
(relates to functionality & use) 

Environment 
(relates to natural environment) 

Social 
(relates to community & local economy) 

Economic 
(relates to affordability) 

• Travel efficiency (time and cost) 
through the study area (all categories 
of travel/vehicle).  

• Road safety for local commuters and 
through traffic.  

• Effective linkages between highway 
and local road network.  

• Constructability/ engineering risks 
(materials, contaminated land, mine 
subsidence, work under or near 
traffic, resources access, safety for 
workers and road users).  

• Enhanced visual experience for road 
users. 

• Ability to stage construction. 
• Operational and maintenance risk. 

• Area of native vegetation lost (ha). 
• Impacts on endangered ecological 

communities. 
• Impacts on threatened and 

regionally significant flora.  
• Impacts on threatened and 

regionally significant fauna.  
• Severance of wildlife corridors. 
• Impacts on conservation areas 

(including National Parks, the Blue 
Mountain World Heritage Area, 
NSW DECCW estates and State 
forest conservation zones, etc). 

• Changes to hydrological regimes. 
• Implications for managing water 

quality and the aquatic environment 
(including proximity, number of 
bridges, length across the 
floodplain, fish passage, etc). 

• Climate change implications 
associated with greenhouse gas 
emissions.  

• Impact on Aboriginal heritage and culture. 
• Impact on non-Aboriginal heritage and 

culture.  
• Enhanced urban design opportunities and 

visual experience for the community.  
• Noise impacts on existing and new 

receivers.  
• Implications for community access, 

connectivity and social cohesion. 
• Extent of homes/residences/land lost.  
• Implications for future land uses. 
• Implications for local businesses. 
• Implications for farming and productive 

lands (including fragmentation). 
• Implications for lifestyle environment 

choices and opportunities (including 
degree of change, bush/rural and town 
settings). 

• Implications for tourism and recreational 
choice and opportunity (eg rock climbing, 
bush walking, mountain biking, horse 
riding, etc). 

• Construction costs. 
• Operation and maintenance 

costs. 
• Risk of construction cost blow-

out. 
• Net present value. 
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9.2. Environmental impact assessment 

Following the identification and announcement of the preferred route, the RTA would refine the preferred route 
through the concept design process and prepare an environmental impact assessment, in accordance with the 
requirements of the Environmental Planning and Assessment Act 1979. 

9.3. Detailed design and construction 

Once the project has been approved and funding made available, the project would progress through to 
detailed design, programmed acquisition and construction. 

9.4. Acknowledgements 

The RTA wishes to acknowledge and thank the community and residents of the area for their assistance and 
professional manner during this study. 
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Appendix A: Summary of the freestyle options  
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Appendix B: Concept designs for the modified 
orange corridor route options  

  






