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Introduction
Scone is located in the upper Hunter Valley about 
150 kilometres north-west of Newcastle. A local 
community of about 5000 people live in and 
around Scone.

Within the town of Scone, the Great Northern Railway 
(also known as Main North Line) intersects with the road 
network at two points: at the New England Highway, on 
a stretch of the highway known as Kelly Street, and at 
Liverpool Street. Both of these intersections are controlled 
by an at-grade rail level crossing. The two level crossings 
are located approximately 500 metres apart.

Currently, coal trains running through Scone from the 
Gunnedah area can, at times, ‘divide’ the town by 
closing access at both the Kelly Street and Liverpool 
Street crossings. This potentially impedes emergency 
service access to the western side of the Great Northern 
Railway. The volume of coal being hauled along this line is 
predicted to increase substantially over the next five years 
and this will lead to more frequent and longer trains.

In 2011 the Australian Government committed $1.4 million 
from the Regional Infrastructure Fund for a feasibility study 
to consider the impacts of the operation of the Scone level 
crossing on the community of Scone.

In August 2011 Roads and Maritime Services (RMS), on 
behalf of the Australian Government, commenced this 
options assessment and feasibility study (the Study) to 
consider the increasing impacts of rail operations on the 
New England Highway rail level crossing (Kelly Street 
level crossing) at Scone, and identify a preferred option 
to mitigate those effects. 

Funding of $45 million to implement a preferred solution 
was announced by the Australian Government in 
December 2013, this funding will be matched by the 
State Government.

Study area
The study area encompassed the entire township of Scone 
with the area extending east to Scone Mountain and west 
to the floodplain of Kingdon Ponds. To the north and south, 
the study area extended around three kilometres from the 
centre of Scone. Figure ES-1 on the following page shows 
the study area.

Purpose and scope of the Study
The Terms of Reference outline the purpose and scope 
of the Study. The Terms of Reference also provide a 
series of deliverables which were to be developed 
through a combination of site assessment, engineering 
design, economic analysis and community and 
stakeholder consultation. 

The purpose of the Study is to: 

• Identify the issues/problem and impacts associated 
with the operation of the New England Highway rail 
level crossing at Kelly Street in Scone on the local 
community and the operation of transport including:

 – risks to the response capabilities of police and 
emergency service providers by existing access 
arrangements

 – potential impact of any planned changes such 
as to coal haulage

 – what the problem will become in the future 
if not addressed

• Identify strategic options for addressing the identified 
current and future impacts and transport issue 
in Scone

• Assess the options through a detailed traffic 
analysis the impacts of identified options and a 
value management study including community 
and stakeholder consultation

• Undertake economic analysis and cost estimation 
of feasible options

• Identify a preferred solution for the short and long term.

In addition, the following project objectives were 
developed to assist in identifying a preferred 
long term solution:

• Eliminate the only remaining rail level crossings on 
the New England Highway

• Provide unimpeded access for Emergency Services 
to the western side of the Great Northern Railway

• Improve freight and long distance travel through Scone 
on the New England Highway

• Improve urban amenity through Scone

• Improve the safety of the New England Highway 
through Scone

• Eliminate community severance caused by 
rail transport.
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Figure ES-1 Road network in the vicinity of Kelly Street level crossing
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The scope of the Study was to:

• Review and evaluate the findings of previous studies 
and investigations that had examined the New England 
Highway and rail operations through Scone to identify 
potential impacts

• Review rail use projections in consultation with the 
Australian Rail Track Corporation (ARTC) to identify 
future impacts on the road network in the study area

• Undertake community and stakeholder consultation 
including police and emergency service providers, 
rail authorities, Upper Hunter Shire Council (UHSC), 
Federal Department of Infrastructure and Regional 
Development, ARTC and Transport for NSW (TfNSW)

• Undertake any additional investigations in the study 
area including environmental geotechnical survey and 
utility investigations to assist with development and 
assessment of options

• Develop / consider both the short-term and long-term 
upgrade options for the New England Highway through 
Scone that address the impacts of rail operations

• Undertake economic analysis and cost estimation 
of feasible options

• Recommend a preferred solution.

Traffic analysis
A traffic analysis of the existing road network was 
prepared as part of the Study to determine the existing 
traffic and future growth scenarios for the road network in 
Scone. The analysis also considered the potential impact 
on the traffic network as a result of the predicted increase 
in train movements through Scone and associated 
disruption to traffic. 

There are approximately 8000 vehicles per day (VPD) 
using the Kelly Street rail level crossing (2013 AADT 
source RMS), of which 15 per cent are heavy vehicles. 
The New England Highway south of Scone carries 
8400 VPD, peaking in town at 14,000 VPD, dropping 
to 5800 VPD north of Scone, of which 21 per cent are 
heavy vehicles.

At the Kelly Street rail level crossing there are currently 
seven passenger and non-coal freight trains each way 
per day (10 at the Liverpool Street crossing which is on 
the Newcastle side of the railway station). In addition 
there are currently approximately seven coal trains each 
way per day hauling 13 million tonnes per annum (mtpa) 
to the port of Newcastle. The traffic analysis takes into 
account ARTC’s prediction that the number of coal 
trains will increase to 24 each way per day by 2018 to 
service 50 mtpa.

The traffic analysis found:

• The four kilometres of the New England Highway that 
were included as part of the study area had a poor 
crash history with 24 crashes over a five year period 
(2006–2011) including one fatality.

• All intersections which were modelled indicated a 
good level of service for the current traffic scenarios, 
with the intersection of Liverpool Street and Kelly 
Street (New England Highway) experiencing the 
highest delay.

• The long-term traffic growth rate through Scone 
on the New England Highway is considered to be 
relatively low, with a growth rate of around 0.4 per cent 
per annum. 

• The modelled network statistics indicated that 
intersection performance conditions would deteriorate 
up to the year 2031 with the existing New England 
Highway level crossing in place due to the increase 
in train movements. However, the majority of the 
intersections modelled would continue to perform at 
a good level of service through to 2031. Intersections 
which would degrade to a lower service level are in the 
vicinity of Muffett Street and Liverpool Street. 

Constraints analysis
The constraints analysis assessed existing conditions 
within the study area that may influence the future 
development of an alternate option to the existing at-grade 
level crossing. These were identified through a desktop 
review of available databases and previous studies. 
The key constraints identified were:

• The floodplain associated with Kingdon Ponds which is 
located to the west of Scone. No flood modelling was 
undertaken as part of the Study. Flood modelling of this 
area would be required if any road or rail bypass option 
was selected as part of this Study to further inform road 
or rail design.

• Scone Mountain lies immediately to the east of the town 
boundary. This would create a constructability and cost 
constraint to any option located to the east of Scone 
due to more substantial earthworks.

• Items of local and state heritage were identified in 
and around Scone. Impacts to these items were 
to be avoided or minimised for any of the road or 
rail options. Likewise areas of local amenity such 
as sporting grounds, racecourses, show grounds, 
major infrastructure and schools should be taken into 
consideration when identifying a preferred option.
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Option development

Short-term option
RMS, Upper Hunter Shire Council (UHSC) and the ARTC 
have implemented a short-term solution to address 
the risk to the response capabilities of the NSW Police 
and other emergency services to access the western 
portion of Scone when the existing level crossings are 
blocked by a stationary train in Scone. This is through the 
construction of two basic level crossings at Kingdon Street 
and adjacent to the Scone saleyards on the northern side 
of the town. The crossings are closed and locked to the 
general public, and only used by emergency services 
when the existing crossings at Kelly Street and Liverpool 
Street are closed for prolonged periods. 

The intent of the short-term option is to provide temporary 
emergency access. Once a long-term solution is 
implemented, the temporary access would become 
redundant and would be removed. The ARTC recognised 
the potential adverse impact of existing rail crossing 
arrangements and supports the short-term solution for 
emergency access. The ARTC agreed and implemented 
the temporary emergency accesses at its own cost to 
facilitate the short-term solution.

Long-term options
Initially 20 route options were developed which addressed 
the project objectives and the Terms of Reference for 
the Study. Options were then assessed in two option 
development workshops by using a Multi-Criteria Analysis 
(MCA) and those constraints previously identified in the 
study area. These workshops were attended by RMS, 
ARTC, Upper Hunter Shire Council (UHSC), Department 
of Infrastructure and Regional Development (DoIRD) and 
Transport for NSW. As a result five options were identified 
and shortlisted as meeting the project objectives, 
Terms of Reference for the Study and warranting 
further assessment. 

These options are shown below. 

Option 1 New England Highway bypass to the west of town

This would include construction 
of a two lane road bypass to 
the west of Scone adjacent to 
Kingdon Ponds. The bypass 
would bridge over the rail line 
south of town and include full 
access to the local road network 
at both ends of town and midway 
at Liverpool Street. 

Figure ES-2 Option 1 New England Highway bypass to the west of town
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Option 2 Realign New England Highway to Muffett Street 

The realignment would 
commence at the northern end 
of the CBD with the highway 
realigned through the Muffett 
Street industrial area and 
bridging over the rail line to 
the north of town.

Figure ES-3 Option 2 Realign New England Highway to Muffett Street

Option 3 Road over rail bridge at the Kelly Street rail level crossing

This would involve realignment of 
the highway and construction of a 
rail bridge parallel to the existing 
road alignment north of the 
existing level crossing, rejoining 
the existing New England 
Highway at a T intersection.

Figure ES-4 Option 3 Road over rail bridge at the Kelly Street rail level crossing
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Option 4 Road over rail bridge at the existing Kelly Street rail level crossing

This would involve realignment 
of the highway and construction 
of a rail bridge adjacent to the 
existing road alignment north 
of the existing level crossing 
with new intersections on the 
approaches at Guernsey and 
Muffett streets.

Figure ES-5  Option 4 Road over rail bridge at the existing Kelly Street rail 
level crossing

Option 5 Rail realignment and new railway station to the west of town

This would involve construction 
of a new rail line along a similar 
alignment to Option 1 as well as 
a passing loop and new railway 
station. The constraints identified 
in the floodplain investigations 
would necessitate a significant 
level of earthworks and rail 
bridge structures. This option 
would remove all at-grade 
conflicts between road and 
rail traffic.

Figure ES-6 Option 5 Rail realignment and new railway station to the west of town
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Option 6 A variant of Option 4 road over rail bridge at the Kelly Street rail level crossing

This variation would include 
reconfiguration of Kelly Street 
to a single through lane in 
each direction through the 
CBD as well as different 
intersection treatments at 
several intersections.

Figure ES-7  Option 6 – A variant of Option 4 road over rail bridge at the Kelly Street 
rail level crossing

Modified Option 1  A variant of options 1 and 4 – a road bypass and road over rail bridge 
at the Kelly Street rail level crossing

This option was proposed by 
Council in May 2013 during the 
public display of viable options.

This would include construction 
of a two lane road bypass to the 
west of Scone on an alignment 
that is shorter than Option 1, 
traversing through the Scone 
Golf Course. The bypass would 
bridge over the rail line south 
of town, and at Kingdon and 
Liverpool streets. This option 
includes access to the local 
road network at both ends of 
town and midway at St Aubins 
Street. Scone Golf Course would 
require modification.

This option also includes a rail 
bridge on the existing Kelly 
Street alignment for local traffic 
and emergency services, to be 
constructed after the bypass for 
staging purposes.

Figure ES-8  Modified Option 1 – A variant of options 1 and 4 Road bypass and road 
over rail bridge at the Kelly Street rail level crossing
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Option Assessment
The seven proposed options were modelled using the 
Paramics Microsimulation model to determine how each 
option would perform over time. The selected model years 
were 2011, 2018 and 2031, and factored in predicted 
traffic growth. Results of the modelling indicated:

• Options 1, 2, 3, 4, 6 and Modified Option 1 allow for a 
greater number of vehicle kilometres travelled in 2031 
when compared to the existing network.

• With the exception of Modified Option 1, for all other 
options, there are only limited savings on vehicle hours 
travelled during the 2011 and 2018 scenarios.

• With the exception of Option 3, all other options 
indicate reductions in vehicle hours in the 
2031 scenario.

• By 2031, Options 1, 2, 5 and Modified Option 1 
indicate faster travel times when compared to the 
existing network.

Economic analysis and cost estimates
From the strategic designs and quantity estimates, costs 
were calculated. In the absence of a strategic design for 
Option 6, its cost estimate was based on the unit rates 
and quantities developed for Option 4, because this was 
similar in form. Strategic cost estimates are summarised 
in Table ES 1.

An economic assessment of each of the options was 
undertaken to determine whether the options deliver value 
for money. The highest benefit was associated with those 
options where a road over rail bridge was proposed in the 
locality of the existing crossing at Kelly Street. The lowest 
benefit was for Option 3. The benefit to cost ratio (BCR) 
for each option is supplied in Table ES 1.

Constructability 
Constructability issues were examined for each of the 
seven options. The analysis concluded:

• Constructability issues for both of the bypass options 
(Options 1 and 5) were relatively straightforward 
given that the options were further removed from 
higher density residential areas with relatively few 
development constraints. However, construction 
through a flood plain west of Scone could present 
engineering constructability challenges which would 
require further investigation if these options were 
to be developed. 

• Constructability issues for the remaining options were 
more complex as these options are located within 
the town which presented more constraints including 
potential visual impacts, noise impacts, property 
acquisition, staging and traffic diversions.

Community consultation
RMS has undertaken three rounds of community 
consultation with regard to this Study. The initial 
community forum was held on 25 August 2011. The forum 
was held over two sessions. At the forum, the Terms 
of Reference for the Study were discussed. The forum 
provided an opportunity for community members to 
provide ideas and ask questions relating to the Study.

The second round was held in November 2012. 
Five options were presented to the community, put on 
public display in specific areas in Scone and presented 
by the project team to the community over a period of 
two days at three locations. The five options as well as 
the sixth option presented by UHSC were displayed on 
the RMS website. This provided an opportunity for the 
community to view each option and provide RMS with 
comments. Nominations for community members to attend 
the value management workshop were also received over 
this period.

RMS received feedback through emails, mail and phone 
calls. Feedback was analysed to determine key themes 
and community preferences for each option. The feedback 
received indicated that there was a strong preference 
for Option 1 (road bypass), primarily to remove heavy 
vehicles from the main street (Kelly Street). Social and 
amenity impacts were viewed by the community as being 
critically important.

Table ES 1 Precinct related potential risk and mitigation measures

Option Option 1 Modified Option 1 Option 2 Option 3 Option 4 Option 5 Option 6

Cost ($M 2012) 95 120 75 65 70 250 60

BCR 0.05 0.41 0.12 0.00 0.32 0.25 0.39
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The third round of consultation closed in June 2013. 
Two options – Option 1 and modified Option 4 – were 
displayed to the community between 10 May 2013 and 
7 June 2013. RMS staffed a public display on 30 May 2013 
where the options selection progress was discussed and 
information on the short listed options was presented.

The feedback showed that, of the two options displayed, 
the broader community maintain a strong preference 
for Option 1 (road bypass). During the display period, 
UHSC proposed the alternative option to realign Option 1 
(to reduce impacts and costs) and concurrently provide 
a bridge at the Kelly Street crossing for local traffic 
(modified Option 1). UHSC have indicated that their 
primary objective for the project is to provide unimpeded 
local traffic and emergency services access within town 
and provide an alternative route to the main street for 
heavy vehicles. To this end, UHSC have indicated their 
preference is for modified Option 1 with Option 6 including 
a heavy vehicle alternative route via Guernsey Street as 
second preference.

Value management
A value management study which included a workshop 
with project stakeholders was held in December 2012. 
This included TfNSW, RMS, UHSC, AECOM, five members 
of the community nominated through the community 
consultation, representatives from emergency services, 
heavy vehicle industry, and the Scone Chamber of 
Commerce. During the workshop, key performance criteria 
were identified and the relative performance of each of the 
options was assessed against the criteria. 

The key outcome of this workshop was that, on balance, 
two of the options performed similarly when considering 
social, environmental, economic and engineering issues 
and should be further investigated. Option 1 which 
involves a road bypass of Scone and an option in the town 
of Scone, incorporating the best attributes of Option 4 
and Option 6, which involves a road over rail bridge in 
the general locality of the existing at-grade crossing at 
Kelly Street.

A technical workshop was held on 7 February 2013 to 
further evaluate the two options. The main outcome of the 
workshop was the recommendation of Option 1 as the 
preferred option. 

Option 1 would:

• Provide a longer term solution to removing freight 
vehicles from the main street in Scone consistent with 
the NSW Long Term Transport Master Plan

• Remove emergency services response constraints 
in the instance of a blockage of the two public 
level crossings

• Improve road safety through town

• Improve the efficiency of the New England Highway

• Provide opportunities for Council to make significant 
improvements to the amenity of the town

• Receive strong community support, based on 
submissions to the 2012 and 2013 displays.

Modified Option 1 (road bypass and in town local road 
bridge) was suggested following these two workshops. 
Given that this option provides the benefits of Option 1 
as well as providing improved access for local traffic and 
emergency services, it performs the strongest against 
the assessment criteria used at the December 2012 value 
management workshop and the February 2013 technical 
workshop. Modified Option 1 performs better than Option 
1 in two key areas as the local road bridge reduces 
severance of the town and improves emergency services 
access. Provision of the local road bridge reduces the 
need to cater for local traffic on the bypass which, in turn, 
creates an opportunity to design the bypass for a higher 
speed environment improving the benefits for through 
traffic including freight movements.
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Recommendation
The recommended preferred option is Modified Option 1 
– New England Highway bypass of Scone and a local road 
over rail bridge at Kelly Street. 

Modified Option 1 performs strongly against the objectives 
of the project as determined in the Terms of Reference and 
best aligns to the long-term plans and strategies of the 
NSW and Australian governments.

A road bypass of Scone would support freight and 
long distance travel important to the NSW and National 
economy being part of the Sydney-Brisbane National Land 
Transport Network between Gunnedah Basin and Port of 
Newcastle route.

Bypassing Scone supports the NSW Long Term Transport 
Master Plan’s theme to provide essential access for 
regional NSW by providing town bypasses to improve 
travel within towns, reduce delays caused to freight traffic, 
increase safety, and improve the urban amenity of towns.

Provision of the local road bridge would reduce severance 
of the town and improve emergency services access and 
the reliability of travel through Scone via Kelly Street.

A road bypass received strong community support during 
both the November 2012 and May 2013 public displays.

The P90 strategic cost estimate for Modified Option 1 
is $120 million, split $100 million for the bypass and 
$20 million for the Kelly Street bridge and includes 50% 
contingency on both elements (i.e. $80 million base 
cost). The P50 estimate is $103 million with 30 per cent 
contingency. Given the current competitive market 
and the conservative nature of strategic estimates, 
RMS is confident that this project could be delivered 
for less than $120 million. Examples of recent similar 
projects demonstrate that similar scope projects have 
been delivered for significantly lower cost and in turn 
these projects have been delivered for less than their 
earlier estimates:

• Bega Bypass – 3.5km two lane bypass, similar 
in scope and length to proposed Scone bypass, 
strategic estimate approximately $80 million, final cost 
$55 million

• Maitland third Hunter River crossing – 6km two lane 
new road through the Hunter River floodplain, including 
rail bridge and 350m river bridge, detailed design 
estimate $80 million, final cost $59 million

• Thornton new two lane road over rail bridge – 
construction of a new bridge over four rail lines 
including road approach works – actual cost $18 million

• Nelson Bay Road duplication stage 3 – 4.2km new 
carriageway and reconstruct existing carriageway – 
concept estimate $70 million (out turn), announced cost 
$45 million (contract awarded).

It is recommended that Modified Option 1 is developed 
with consideration of the concerns and suggestions 
of UHSC including intersection layouts, flooding and 
drainage implications, the impacts on community facilities, 
and signposting for the bypass.
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1 Introduction

1.1 Project overview and objectives
The Kelly Street rail level crossing, located in 
Scone, New South Wales, is the only remaining 
level crossing on the New England Highway. 

The crossing provides access across the Great Northern 
Railway, which is a significant coal haulage railway line. 
Anticipated increases in coal haulage along this railway 
line mean that removing the Kelly Street level crossing 
has become a priority for the NSW Government and the 
community of Scone.

The town of Scone is located approximately 150 kilometres 
north-west of Newcastle and is around two hours’ drive 
along the New England Highway from Hexham. A local 
community of some 5000 people live in and around 
Scone, which has an international reputation for horse 
breeding. Scone straddles the New England Highway and 
the Great Northern Railway, which both run north–south 
through the town.

Scone Mountain and the Scone Mountain National Park 
lie to the east of the town, and Kingdon Ponds, Middle 
Brook and Dart Brook watercourses lie to the west. These 
topographic features create natural constraints to the 
development of infrastructure in the Scone area.

Kelly Street is the section of the New England Highway that 
runs through the heart of Scone Central Business District 
(CBD). Lying to the east of the railway line, it is the main 
town thoroughfare and provides indirect access to the 
train station and the town services.

The town is serviced by two at-grade rail level crossings, 
as follows.

• The Kelly Street rail level crossing is situated to the 
north of the CBD. This is the last remaining level 
crossing on the New England Highway. Kelly Street 
continues north as the New England Highway to 
connect Scone with Tamworth.

• The Liverpool Street rail level crossing with 
Liverpool Street running east-west through Scone, 
perpendicular to the rail line.

Coal train operations from the Gunnedah area can, at 
times, lead to the closure of both the Kelly Street and 
Liverpool Street level crossings. The closure of both these 
major thoroughfares results in the temporary division of 
the township of Scone. The Lower Hunter Transport Needs 
Study (LHTNS) (Hyder Consulting 2008) commissioned 
by the NSW and Australian governments, identified the 
level crossing on Kelly Street as a candidate for short-term 
infrastructure improvement, and supported the longer term 
option of a grade separation. 

The anticipated increase in coal train haulage along the 
Great Northern Railway has led to keen public interest in 
the issue. The LHTNS predicts that coal train haulage will 
increase from 3 million tonnes per annum (mtpa) in 2005, 
to 14 mtpa in 2022. Other studies, including the Hunter 
Valley Corridor 2012–2021 Capacity Strategy, indicated 
that the growth in coal haulage will be even higher: around 
15 mtpa in 2013, 24 mtpa in 2014, 36 mtpa in 2015, 
45 mtpa in 2016, and 49 mtpa in 2017, before stabilising at 
54 mtpa in 2018 (Australian Rail Track Corporation 2012). 

Roads and Maritime Services (RMS), on behalf of the 
Australian Government, has undertaken an options and 
feasibility assessment for the Kelly Street level crossing 
at Scone NSW. 

The project objectives are to: identify both current and 
anticipated impacts of rail operations on the function of the 
Kelly Street level crossing, and therefore on the community 
of Scone. 

The study will recommend preferred short and long-term 
options for mitigating the impacts of rail operations on the 
community of Scone. 

The goals of the feasibility and options assessment 
were to: 

• Goal definition: Goals of the proposal were identified 
to align with long-term plans and strategies of the 
NSW and Australian governments

• Problem identification and analysis: Identify current 
and anticipated future issues of the operation of 
the Kelly Street level crossing on the local Scone 
community, including impacts on the access for police 
and emergency service providers, impacts on the 
operation of road and rail transport, and what the 
problem will become in the future if not addressed

• Option generation: Identify feasible and reasonable 
short-term and long-term strategic options to address 
the transport issues in Scone

• Option assessment: Evaluate the strategic options and 
undertake economic analysis of the strategic options 
to assess the viability

• Solution evaluation: Identify a preferred strategic 
option for the short and long term.

All long-term options investigated by the study consider 
ways to improve the accessibility and efficiency of the 
New England Highway for the Scone community. The 
short-term options focus on the risks and the response 
capabilities of police and emergency service providers 
under the existing arrangements.



2

1 Introduction

Scone – Kelly Street Level Crossing – Options assessment and feasibility report

1.2 Study area
Kelly Street is a section of the New England Highway 
and the main thoroughfare through the CBD of Scone. 
As discussed in Section 1.1, Scone is topographically 
constrained by Scone Mountain to the east and Kingdon 
Ponds, Middle Brook and Dart Brook to the west. The 
study area therefore encompassed the entire area of 
Scone in the context of the topographical constraints. 
From north to south, the study area covers the greater 
Scone limits, extending approximately three kilometres to 
the north and south of the town centre.

1.3 Purpose and scope of the study 
The Terms of Reference outline the purpose and scope 
of the Study. The Terms of Reference also provide a 
series of deliverables which were to be developed 
through a combination of site assessment, engineering 
design, economic analysis and community and 
stakeholder consultation. 

The purpose of the Study is to: 

• Identify the issues/problem and impacts associated 
with the operation of the New England Highway rail 
level crossing at Kelly Street in Scone on the local 
community and the operation of transport including:

 – risks to the response capabilities of police and 
emergency service providers by existing access 
arrangements

 – potential impact of any planned changes such 
as to coal haulage

 – what the problem will become in the future 
if not addressed

• Identify strategic options for addressing the identified 
current and future impacts and transport issue 
in Scone

• Assess the options through a detailed traffic 
analysis the impacts of identified options and a 
value management study including community 
and stakeholder consultation

• Undertake economic analysis and cost estimation 
of feasible options

• Identify a preferred solution for the short and long term.

In addition, the following project objectives were 
developed to assist in identifying a preferred 
long term solution:

• Eliminate the only remaining rail level crossings on 
the New England Highway

• Provide unimpeded access for Emergency Services 
to the western side of the Great Northern Railway

• Improve freight and long distance travel through Scone 
on the New England Highway

• Improve urban amenity through Scone

• Improve the safety of the New England Highway 
through Scone

• Eliminate community severance caused by 
rail transport.

1.4 Project Strategic Planning Alignment
The following plans and strategies are relevant to the 
strategic planning context of the Scone – Kelly Street 
Level Crossing:

The State Plan (NSW 2021)
The goals considered most relevant to this initiative 
are outlined below: 

Goal 1: Improve the performance of the NSW economy
The preferred solution is aimed at reducing conflicts 
between heavy vehicles on the New England Highway and 
freight/passenger trains on the Great Northern Railway. 
This in turn is aimed at improving travel time reliability and 
travel times (NSW 2021 Goal 7) and reducing operating 
costs (NSW 2021 Goal 4) for heavy vehicles on the New 
England Highway servicing key mining, industry and 
agricultural centres in the Upper Hunter.

The New England Highway forms part of the National Land 
Transport Network (NLTN). This network is recognised for 
its strategic national importance to national and regional 
economic growth, development and connectivity. The New 
England Highway is part of the critical Sydney-Brisbane 
corridor servicing freight generating areas in Toowoomba/
Darling Downs.

Improvements to this corridor will also drive economic 
growth in regional NSW (NSW 2021 Goal 3), place 
downward pressure on the cost of living (NSW 2021 
Goal 5) and strengthen the NSW skill base (NSW 2021 
Goal 6) by:

• Reducing freight vehicle operating costs (related to 
average speeds and the number of stops)

• Improving connectivity (reduced travel times) to access 
labour markets (see NSW 2021 Goal 7 below).

Goal 7: Reduce travel times
The preferred solution is aimed at reducing conflicts 
between motor vehicles on the highway and freight trains 
on the Great Northern Railway, thereby:

• Reducing delays for heavy vehicles on the highway 
when the Scone (Kelly Street) rail level crossing 
is closed

• Reducing delays for Scone residents travelling from 
east to west (and vice versa) within Scone when the 
Scone (Kelly Street) rail level crossing is closed
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• Reducing delays for private vehicles on the highway 
when Scone residents travel outside the town centre to 
access population, employment and education centres 
(e.g. at Tamworth, Muswellbrook, Singleton or Maitland)

• Reducing delays for through traffic on the highway 
for people with destinations located to the north (e.g. 
Tamworth) and south (e.g. Muswellbrook, Singleton, 
Maitland and Newcastle) of Scone.

Delays are a particular issue for emergency vehicles given 
that all emergency services are located to the east of the 
Great Northern Railway. The nearest crossing at Aberdeen 
potentially involves a 30-kilometre round trip if the level 
crossing is closed or access is not available during 
an emergency/natural disaster. As such, the preferred 
solution would also contribute to NSW Government 
Goals to ensure that NSW is ready to deal with major 
emergencies and natural disasters (NSW 2021 Goal 28).

Goal 10: Improve road safety
The preferred solution is aimed at:

• Reducing ‘stop-start’ traffic conditions which contribute 
to crashes between motor vehicles on the New England 
Highway (particularly ‘rear-end’ crashes)

• Eliminating the conflict between trains and motor 
vehicles which contributes to increased risk and 
severity of crashes.

Goal 19: Invest in critical infrastructure
The preferred solution it is aimed at improving travel 
reliability/travel times on the New England Highway, 
which is a critical component of the NLTN servicing the 
Sydney-Brisbane Corridor to Toowoomba/Darling Downs. 
The highway also provides a connection to coal mining 
and agriculture in the Upper Hunter/New England Regions.

The Scone (Kelly Street) rail level crossing is the last rail 
level crossing on the New England Highway.

Goal 20: Build liveable centres
The preferred solution would align with the NSW 
Government goal to build liveable centres by:

• Improving east-west connectivity and improving travel 
reliability/times in the Scone Town Centre to access 
residential, business, industrial and special use zones 
located either side of the Great Northern Railway

• Reducing conflicts and delays at the Scone (Kelly 
Street) rail level crossing which are contributing to 
increased crashes, vehicle operating costs and vehicle 
emissions (NSW 2021 Goal 22).

NSW Long Term Transport Master Plan (LTTMP)
The LTTMP identifies six key themes and challenges for 
the NSW transport network over the long term (i.e. the next 
20 years). Two of these, in particular, reference upgrades 
to the New England Highway and justify the importance of 
this initiative.

Theme 4: Providing Essential Access for Regional NSW
The preferred solution would align with the themes of 
the LTTMP by addressing the bottleneck created by the 
priority given to trains over highway traffic. The LTTMP 
identifies the following as part of its long-term strategy to 
provide essential access to regional NSW:

• Rural highway upgrades, including…pinch points 
on the New England Highway’; ‘road upgrade works 
[on the New England Highway] to address [freight] 
access and safety issues’ and ‘ensuring appropriate 
capacity to service the [coal] industry’s needs 
[in the Gunnedah Basin].

In relation to the Hunter Region specifically, the LTTMP 
states that in the short term, the NSW Government will 
consider how best to reduce the impacts of freight 
movements in Scone including evaluating various options 
to eliminate the rail level crossing between the New 
England Highway (A15) at Kelly Street and the Main 
Northern Railway Line at Werris Creek. In the medium to 
longer term actions include the New England Highway 
upgrades to address safety and congestion issues as 
they emerge; and implementation of improvements on 
the highway at Scone to improve pedestrian facilities and 
create safer environments.

The LTTMP also notes that the rail corridor between 
Newcastle and Scone is close to capacity and the New 
England Highway passes through several growing towns 
where local traffic movements are having an impact on 
longer distance passenger and freight travel markets.

Theme 5: Support an efficient and productive 
freight industry
The preferred solution would align with the LTTMP theme 
to support an efficient and productive freight industry by 
improving travel time reliability and reducing operating 
costs for heavy vehicles on the New England Highway 
section of the NLTN which services key mining, industry 
and agricultural centres in the Upper Hunter, including: 
coal mining, energy generation, thoroughbred horse 
racing and wine making (see NSW 2021 Goal 1).

The NSW Freight and Ports Strategy aims to create a 
transport network where goods move efficiently to their 
markets. The preferred option contributes to the following 
freight-specific objectives and reflects the importance of 
the freight transport network in creating a competitive and 
productive NSW economy. 
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Delivery of a freight network that efficiently supports 
the projected growth of the NSW economy: The project 
supports heavy vehicle movement along the New England 
Highway by improving travel time reliability and reducing 
operating costs on the section of the NLTN which service 
key mining, industry and agricultural centres in the 
Upper Hunter.

Balancing of freight needs with those of the broader 
community and the environment: This project is aimed at 
improving urban amenity and safety of the New England 
Highway through Scone and eliminating community 
severance caused by rail transport. 

The NSW Road Safety Strategy 2012–2021 sets the 
direction of road safety in NSW for the next 10 years. NSW 
is committed to reducing fatalities to less than 4.3 per 
100,000 population by 2016 together with at least a 30 per 
cent reduction in fatalities and serious injuries by 2021. 

The Road Safety Strategy is underpinned by the Safe 
System approach to improving road safety. This takes a 
holistic view of the road transport system and interactions 
among the key components of that system – the road user, 
the roads and roadsides, the vehicle and travel speeds. 
It recognises that all these components have a role to play 
in helping to keep road users safe. 

This proposal would improve road safety by reducing 
conflicts between motor vehicles on the highway and 
freight trains on the Great Northern Railway, which 
contributes to increased risk and severity of crashes, and 
by reducing ‘stop-start’ traffic conditions which contribute 
to crashes between motor vehicles on the New England 
Highway (particularly ‘rear-end’ crashes). 

The NSW Regional Transport Plan for Hunter is built on 
the strategic direction, initiatives and state-wide context 
set by the Master Plan. 

The Hunter Regional Transport Plan identifies specific 
challenges the region’s transport networks faces and 
prioritises actions to address these challenges. The broad 
actions are under three themes: better transport services, 
ensuring effective regulation and improving transport 
infrastructure. The plans provide a detailed analysis 
of local transport needs and priorities and respond to 
issues raised during regional consultation to develop the 
Master Plan.

This Regional Transport Plan targets opportunities to 
invest in the road network with an action to evaluate 
various options to eliminate rail level crossings between 
the New England Highway and the Main North rail line at 
Kelly Street in Scone.

Lower Hunter Transport Needs Study
The Lower Hunter Transport Needs Study recommended 
that the Scone Level Crossing Removal should proceed as 
a grade separation within the short-term, stating that:

During the transit of coal and other freight trains, this 
level crossing and another in town are concurrently 
closed to road traffic. Coal trains are becoming both 
longer and more frequent from the Gunnedah coal 
basin – predicted coal exports will increase from 3 Mt 
(2005) to 14 Mt (2022). The level crossing at Scone is 
the only remaining operational crossing along the major 
north-south inland route of the AusLink Sydney-Brisbane 
Strategic Corridor. The township is experiencing an 
increase in severance and traffic congestion due the 
prolongation and frequency of the level crossings being 
in use. Railway related delays and/or incidents cause a 
gridlock scenario within the town itself and backlogging 
of traffic along the New England Highway, especially 
from the north.

The Scone level crossing causes severance and traffic 
congestion within the township and disruption to the 
HW9 New England Highway as a strategic corridor 
for the efficient movement of freight from as far as 
Queensland. These issues will only be exacerbated 
with the continuing increase in coal trains in the 
coming years. The proposed improvement works 
is recommended to proceed on social (township 
severance), environmental (green house gas emissions 
and local air quality) and economic (freight efficiency) 
grounds and within the short-term period nominated in 
this study.

Upper Hunter Strategic Regional Land Use Plan
The Upper Hunter Strategic Regional Land Use Plan 
identifies a number of infrastructure challenges that will 
be addressed by the Scone rail level crossing removal, 
including ‘impacts on local communities from infrastructure 
for mining, coal seam gas and agriculture’ such as:

• Traffic delays for motorists and emergency service 
agencies at level crossings

• Access and safety issues for motorists and pedestrians 
in towns that are divided by the existing rail line 
(e.g. Singleton, Scone, Muswellbrook and Aberdeen).

The Scone rail level crossing removal is specifically 
mentioned in the Upper Hunter Strategic Regional Land 
Use Plan (‘improvements to rail crossings and corridors 
through towns e.g. Scone overpass’) as a planned 
infrastructure investment to address these access and 
safety concerns.



5

2 Traffic analysis 

Scone – Kelly Street Level Crossing – Options assessment and feasibility report

2  Traffic analysis 

2.1 Background transport studies
The following studies identify a common theme of 
increasing demands on infrastructure due to local and 
regional growth within the Upper Hunter and the wider 
region. Potential constraints to future infrastructure 
developments are also discussed at a strategic level 
including environmental, social and economic issues.

2.1.1 ARTC Great Northern Railway
The Great Northern Railway is a major New South Wales 
rail line which runs from Sydney to Armidale, running 
through the Central Coast, Hunter and New England 
regions. The rail line includes the major Hunter Valley 
towns of Maitland, Singleton and Scone. The section of 
the Great Northern Railway from Broadmeadow to Werris 
Creek (including Scone) is a part of the Hunter Valley Coal 
Rail Network (HVCRN). At Werris Creek, the rail network 
branches, with the Great Northern Railway continuing 
north to Armidale and the HVCRN continuing north-west 
to Narrabri. The stretch of rail between Werris Creek and 
Narrabri is known as ‘the Gunnedah Line’.

According to the Upper Hunter Strategic Regional Land 
Use Plan (Department of Planning and Infrastructure 
2012), growth in coal and coal seam gas extraction, 
particularly in the Gunnedah Basin, will be the most 
significant factor affecting rail along the Great Northern 
Railway in the Scone area. All but a small portion of the 
export coal shipped out of Newcastle is transported by 
rail to the Port of Newcastle. In addition to coal, sections 
of the Great Northern Railway carry grain, intermodal 

freight, minerals and some passenger traffic. However, at 
the time of producing the Upper Hunter Strategic Regional 
Land Use Plan, non-coal freight was not expected to grow 
substantially. In addition, non-coal freight trains are shorter 
than the 1328 metre train lengths permitted on the corridor 
and therefore there is scope to increase non-freight train 
lengths to increase volume if demand warranted this. 
This background traffic of non-coal freight and passenger 
services is up to seven trains per day between Narrabri 
and Scone and 10 trains each way south of Scone. 

Capacity needs of the Hunter Valley rail network are 
assessed in the Hunter Valley Corridor 2012–2021 
Capacity Strategy (Australian Rail Track Corporation 
2012). Transportation of coal on the rail line between 
Muswellbrook and Narrabri, which includes Scone, is 
expected to continue to increase. The capacity of the rail 
line will need to accommodate this increased demand in 
the future. 

Current estimated volumes passing along the Werris 
Creek to Scone section of the Great Northern Railway 
were estimated at approximately 10 million tonnes per 
year. This is predicted to increase to more than 50 million 
tonnes per year in 2018, after which the forecast volumes 
are predicted to plateau. Further south at Muswellbrook, 
current coal volumes of 50 million tonnes per year are 
predicted to increase to more than 140 million tonnes per 
year and then plateau in 2018. Predicted forecast volumes 
from Werris Creek to Scone, and at Muswellbrook along 
the Great Northern Railway, are shown in Figure 2-1 and 
Figure 2-2 respectively. Source: ARTC, 2012
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Figure 2-1 2012 volume forecast vs. 2011–2020 volume forecast on the Great Northern Railway between Werris Creek and Scone 

60.0

50.0

40.0

30.0

20.0

10.0

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
–

Prospective
Contracted + T4 nominations
2011 Contractual forecast

Source: ARTC, 2012

Figure 2-2 2012 volume forecast vs. 2011–2020 volume forecast on the Great Northern Railway at Muswellbrook 

160.0

140.0

120.0

100.0

80.0

40.0

60.0

20.0

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
–

Prospective
Contracted + T4 nominations
2011 Contractual nominations

Source: ARTC, 2012



7

2 Traffic analysis 

Scone – Kelly Street Level Crossing – Options assessment and feasibility report

2.1.2 Sydney–Brisbane Inland Route
The New England Highway forms part of the Sydney–
Brisbane Corridor of the National Land Transport 
Network (NLTN). Roads identified as part of the NLTN are 
recognised for their strategic importance to national and 
regional economic growth, development and connectivity. 

The Sydney–Brisbane Corridor consists of a coastal and 
inland route. The stretch of the New England Highway 
that passes through Scone forms part of the inland road 
route and is recognised as a major freight and commuter 
route, with around 20 per cent of all traffic movements 
being heavy vehicles in the Scone area according to the 
2007 Sydney–Brisbane Corridor Strategy (Department 
of Transport and Regional Services 2007). The route 
also allows for the transport of goods to domestic 
and international markets via the ports of Newcastle, 
Sydney and Brisbane. 

Generally, there is difficulty meeting current needs along 
significant sections of the Sydney–Brisbane transport 
corridor, with a major challenge being the increase of 
freight and passenger use along the corridor. The 2007 
Sydney-Brisbane Corridor Strategy, developed jointly 
by the Australian, NSW and Queensland governments 
(DOTARS, 2007), identified that the Sydney-Brisbane 
corridor is one of the busiest links on the Australian 
transport network and that interstate end-to-end freight 
is expected to almost triple by 2027, which will be 
compounded by several population centres along the 
route experiencing some of the highest growth rates in 
Australia. 

The inland route has the capacity to accommodate 
oversized vehicles transporting products from the Port 
of Newcastle to other parts of Australia, including central 
Queensland, via the New England Highway. This capacity 
is particularly important in linking the mining industry in 
regional areas with mining service providers located in 
larger regional areas to the south of the corridor. 

In 2002, approval was granted for B-double freight 
vehicles to use the entire length of the Sydney–Brisbane 
Corridor coastal route (the Pacific Highway). This has 
allowed for more efficient movement of freight between 
Sydney and Brisbane via the coastal route. Nevertheless 
the New England Highway remains an important freight 
link as an alternate route to the Pacific Highway. 

According to the 2007 Sydney–Brisbane Corridor Strategy 
(Department of Transport and Regional Services 2007), 
traffic volumes along the inland route are expected to 
generally remain below 10,000 vehicles per day between 
Scone and Ipswich. However, the major challenge along 
the inland route will be the predicted increase in the 
proportion of heavy vehicles on the road with subsequent 
effects on traffic flow, efficiency, safety and amenity. 

The 2007 Sydney–Brisbane Corridor Strategy identifies six 
strategic issues for this corridor:

• Road safety, especially on road sections with high 
volumes of freight and passenger vehicles, road 
sections running through towns at level crossings, 
or road sections with poor crash performance

• Managing congestion on urban fringes and at major 
urban and regional centres

• The condition of the ageing road and rail infrastructure, 
which affects safety and efficiency

• The amenity of towns and major urban areas along 
the route

• Improving the rail system’s capacity and performance 
in the corridor, supported by future enhancements to 
other corridors such as Melbourne–Brisbane

• Planning for corridor protection, reservation and use 
to meet future requirements.

A number of projects to enhance the future performance 
of the Sydney–Brisbane Corridor in respect to the issues 
presented above are either currently underway, have 
been recently completed, or have been proposed. One of 
the longer term priorities for the 2007 Sydney–Brisbane 
Corridor Strategy is to target higher-risk level crossings 
with safety improvement measures. It is anticipated that 
if an option that eliminates the Kelly Street level crossing 
was selected for implementation, this solution would meet 
the objectives of enhancing road and rail safety and 
increasing capacity along the inland route.
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2.1.3 Local and regional growth
Local and regional growth in the vicinity of Scone has 
been recently documented in the Upper Hunter Strategic 
Regional Land Use Plan. This report forms part of the 
larger NSW Government Strategic Regional Land Use 
Policy, which addresses land use conflict in regional areas 
and has a particular focus on managing coal and coal 
seam gas issues. 

Scone is the third largest town in the Upper Hunter Region. 
With a population size estimated during the 2011 census 
at around 5500, it is significantly smaller than the two 
larger Upper Hunter towns of Singleton and Muswellbrook 
with 2011 Urban Centre and Locality populations of 
14,000 and 11,000 respectively (Australian Bureau of 
Statistics 2011). Between 2006 and 2010 the average 
growth rate throughout the Upper Hunter was estimated 
at approximately 1.2 per cent per year. Growth rates have 
varied greatly across the region, however, with coal mining 
areas in particular experiencing higher growth rates. Coal 
mining areas also generally have a younger population 
and higher concentration of working people. Growth rates 
in the Upper Hunter Shire including the towns of Scone, 
Aberdeen, Murrurundi, and Merriwa, as well as several 
villages, including Blandford, Bunnan, Cassilis, Ellerston, 
Gundy, Moonan Flat, and Wingen were approximately 
1.1 per cent (Australian Bureau of Statistics 2011). 

2.2 Traffic performance

2.2.1 Background
Site visits were undertaken by AECOM on Tuesday 13 and 
Wednesday 14 December 2011, during both morning and 
afternoon peak hours. An inventory of the road network 
was undertaken to record:

• Parking restrictions

• Signposted speed limits

• Line marking

• Pedestrian interactions.

2.2.2 Existing road network
The project study area extends from the intersection 
of Kelly Street and Gundy Road in the south, to the 
intersection of Kelly Street and Forbes Street in the north. 
This area encompasses the Scone central business 
district, including the following main streets:

• Kingdon Street

• Liverpool Street

• St Aubins Street

• Susan Street.

A plan of the street network is presented in Figure 2.3.

2.2.3 Surveyed traffic volumes
During the site visit undertaken on 13 and 14 December 
2011 for familiarisation with the road network, the 
morning and afternoon peak general traffic conditions 
were observed in relation to vehicle speeds, queue 
length at key intersections, level crossing operations and 
driver behaviours.

The following observations were made during the site visit:

• Light general traffic occurred during both morning 
and afternoon peak hours

• Closure of the rail level crossing produced obvious 
impacts on the general traffic at the stopline, resulting 
in considerable queuing and traffic delays

• The duration of the rail level crossing closure was 
usually more than three minutes

• Liverpool Street generally operated as a single lane 
with kerbside parking.

In addition to the general observations undertaken by 
AECOM, classified intersection and midblock surveys 
were undertaken by Skyhigh Traffic Survey Company 
to coincide with AECOM’s site visit. The intersection 
turning counts (hereafter referred to as ‘Skyhigh 
traffic counts’) are summarised for the morning and 
afternoon peak periods in 15 minute segments, between 
8am–9am and 4.15pm–5.15pm. Historical intersection 
counts, provided by the RMS, supplement the Skyhigh 
traffic counts. Intersections for which surveyed data is 
available (including relevant RMS historical counts) are 
presented in Table 2-1.
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Figure 2-3 Road network in the vicinity of Kelly Street level crossing
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Table 2-1 Skyhigh and RMS intersection counts

Traffic survey locations Traffic counts 
(Skyhigh, 2011)

Historical traffic data 
(provided by RMS)

Intersection counts

New England Highway (Kelly Street) | Mount Street

New England Highway (Kelly Street) | Guernsey Street

New England Highway (Kelly Street) | Muffett Street

New England Highway (Kelly Street) | Susan Street

New England Highway (Kelly Street) | St Aubins Street

New England Highway (Kelly Street) | Liverpool Street

New England Highway (Kelly Street) | Kingdon Street

Main Street | Susan Street

Main Street | Liverpool Street

New England Highway (Kelly Street) | Gundy Road

Guernsey Street | Liverpool Street

Hill Street | Liverpool Street

Guernsey Street | Kingdon Street

Muffett Street | Philip Street

Midblock counts

Liverpool Street west of Wingen Street (extension) 

New England Highway (Kelly Street) north of Forbes Street

New England Highway (Kelly Street) north of St Aubins Street

New England Highway (Kelly Street) south of Gundy Road 

Note:  indicates availability of location data

The proportion of each vehicle class present at the respective intersections was derived from the Skyhigh traffic counts. 
This data indicates that there was a high proportion of heavy vehicles (close to 15 per cent of total vehicles) travelling 
along the New England Highway in both directions.
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2.2.4 Historical traffic volumes 
The following datasets were available to assess historical 
traffic volumes:

• 1995 – 2008 Annual Average Daily Traffic (AADT) data 
published by RMS, at the following four locations: 

 – Count Station 92.111 Kelly Street at Rail 
level crossing

 – Count Station 92.485 New England Highway 
north of Joan Street

 – Count Station 92.486 Liverpool Street west of 
Morse Street

 – Count Station 92.112 Gundy Road east of 
Kilgallin Close.

• 2007 traffic counts at Kelly Street south of 
St Aubins Street, provided by RMS

• 2011 traffic counts at Kelly Street both north and south 
of St Aubins Street, provided by Skyhigh Traffic Survey 
Company (see Section 2.2.3).

AADT traffic count data at the four count stations between 
1995 and 2008 is displayed in Table 2-2 below. The 
derived medium-term (2001 to 2007– 2008) and long-term 
(1995 to 2007–2008) annual historical growth rates are 
presented in Table 2-3.

The results in Table 2-2 demonstrate an increase in traffic 
counts between 2001 and 2008. This increase, which is 
close to five per cent per year at three of the four count 
stations, can be attributed in large part to the effect of 
local and regional development. The results in Table 2-3 
indicate that in the 13-year period between 1995 and 
2008, local traffic growth on all stations except Liverpool 
Street is below one per cent per year. This relatively low 
rate of longer-term growth was attributed to the ongoing 
improvements to the Pacific Highway, which has resulted 
in traffic being drawn away from the New England 
Highway between 1995 and 2001. To a certain extent, this 
has countered the increases in local traffic. 

More recent (2007 and 2011) traffic counts provided by 
RMS at Kelly Street south and north of St Aubins Street 
are presented in Table 2-4. The 2007 to 2011 recent traffic 
growth rates were calculated and these are presented in 
Table 2-5 below.

The upper and lower ranges of the annual traffic growth 
were also estimated. In addition, future traffic flows at 
2016 and 2031 were derived from the findings of the long-
term, median-term and recent traffic growth as discussed 
in Section 2.4.

Table 2-2 Historical traffic counts (1995 – 2008)

Station Road 1995 1998 2001 2007 2008

92.111 Kelly St (at Rail level crossing) 8969 8377 8544 8957 –

92.485 New England Highway 12,549 10,610 9757 – 13,974

92.488 Liverpool St 4976 6011 5191 – 7168

92.112 Gundy Rd 1295 – 1076 1400 –

Source: RMS, 2012 

Table 2-3 Derived medium and long-term traffic growth rates 

Traffic count 
station number

Road Medium-term annual growth 
(2001 to 2007–2008)

Long-term annual growth 
(1995 to 2007–2008)

92.111 Kelly St 0.8% 0.0%

92.485 New England Highway 5.3% 0.8%

92.488 Liverpool St 4.7% 2.8%

92.112 Gundy Rd 4.5% 0.7%

Source: RMS, 2012
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Table 2-4 Recent daily and weekly traffic counts at Kelly Street near St Aubins Street (2007–2011) 

Traffic counts 2007 daily 2011 daily 2007 weekly 2011 weekly

Kelly Street south of St Aubins Street 10,147 9483* 51,049 47,416*

Kelly Street north of St Aubins Street – 9727 – 48,635

Source: AECOM, 2012

* 2011 daily and weekly flows at Kelly Street south of St Aubins Street were estimated based on the AM peak flows. 

Table 2-5 Derived recent traffic growth rates at Kelly Street near St Aubins Street (2007–2011)

Traffic counts 2007 – 2011 annual growth

Kelly Street south of St Aubins Street -1.7%

Kelly Street north of St Aubins Street -1.1%*

Source: AECOM, 2012

* Compared to the 2007 flows at Kelly Street south of St Aubins Street

Table 2-6 Location and severity of New England Highway crashes (July 2006 – June 2011)

Section from Section to Fatal Injury Non-casualty 
(tow away)

Total

South extents Gundy Road 0 2 0 2

Gundy Road Everleigh Court 1 11 4 16

Everleigh Court North extents 0 4 2 6

Total 1 17 6 24

Source: AECOM based on RMS Hunter Region Crash Data

The results of recent traffic data in Scone indicate a 
declining trend in traffic rates at Kelly Street adjacent to 
St Aubins Street between 2007 and 2011. Due to the lack 
of more comprehensive information, it is difficult to assess 
whether there has been a corresponding growth in traffic 
at other locations within Scone. 

2.3 Road safety performance
Crash data (2006–2011) was provided by RMS from a 
point on the New England Highway 1.5 kilometres south 
(‘south extents’) of Gundy Road to approximately 600 
metres north of Forbes Road (‘north extents’), and from 
Middlebrook Road in the west to Bhima Drive in the east. 
The four kilometre section of New England Highway within 
the study area has a poor safety record in comparison 
to other rural highways that bypass townships in NSW. 
Between July 2006 and June 2011 there were 24 crashes, 
including one fatality and 17 injury crashes. Table 2-6 
shows a breakdown of road crashes by road section and 
severity. The fatal crash occurred at the intersection of 
Kingdon Street and the New England Highway.

The following formula was applied to the crash data to 
calculate the ‘crash severity index’:

Crash 
severity 
index 

=

(No. of fatal 
crashes x 3)

+
(No. of 

crashes 
x 1.5)

+
No. of 

non-injury 
crashes

Total no. of crashes

The crash severity index calculated for the whole of NSW 
from 2006 to 2010 was 1.24. The total crash severity for 
this corridor (from the above data) is 1.438. This indicates 
that the corridor has a poorer than average crash severity 
index. Even if the single fatality is excluded, the crash 
severity index is still greater than the NSW average. 

Source: AECOM, based on RMS Hunter Region 
Crash Data

Figure 2-4 provides a comparison of the number and 
severity of crashes that occurred in the study area 
in varying weather conditions. As the figure shows, 
the vast majority of crashes occurred in fine weather 
conditions, with only a small number occurring in rainy or 
overcast conditions.



13

2 Traffic analysis 

Scone – Kelly Street Level Crossing – Options assessment and feasibility report

Figure 2-4 Number of crashes by weather conditions
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Figure 2-5 illustrates the number and severity of crashes under various lighting conditions. The greatest number of 
crashes (17 out of 24) occurred during daylight. The second highest proportion of crashes occurred during darkness.

Figure 2-5 Number of crashes by lighting conditions
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Source: AECOM, based on RMS Hunter Region Crash Data
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Table 2-7 provides a comparison of the number and severity of crashes by day of the week. The majority of crashes 
(eight out of 24) occurred on a Friday. The second highest proportion occurred on Sundays. The other week days have 
between two and three crashes in total over the five year period. 

Table 2-7 Number and severity of crashes by day of week

Day of week Fatal Injury Non casualty 
(tow away)

Total

Sunday 0 3 1 4

Monday 0 1 1 2

Tuesday 0 2 0 2

Wednesday 0 1 1 2

Thursday 0 2 1 3

Friday 1 5 2 8

Saturday 0 3 0 3

Total 1 17 6 24

Source: AECOM, based on RMS Hunter Region Crash Data

To enable comparison with other roads, crash rates per 100 million vehicle kilometres (100 MVKM) were calculated 
using the formula presented below. These crash rates are calculated in relation to the volume of traffic, the crashes 
per year surveyed and the distance travelled along each route. Crash rates per 100 MVKM are shown in Table 2-8. 
Included for comparison are recent NSW averages for injury and fatalities calculated by RMS for the 12 month period 
ending October 2012.

Crash rate per 100 MVKM =
No. of crashes 100 000 000

Years X 365 X length (km) X Average annual daily traffic

Table 2-8 Crash rates per 100 MVKM

From To Length 
(km)

Average annual 
daily traffic

Fatality Injury Non-casualty 
(tow away)

Total

South Extents Gundy Road 3.0 7564 0.0 4.8 0.0 4.8

Gundy Road Everleigh Court 1.8 10,276 3.0 32.6 11.8 47.4

Everleigh Court North Extents 1.2 10,276 0.0 18.5 9.3 27.8

NSW average (12 month October 2012) 0.6 30 – –

Source: AECOM, based on RMS Crash Data and NSW Crash Data Monthly Bulletin, October 2012

Statewide crash rates per 100 MVKM for the 12-month period leading to October were also estimated for the years 2006 
to 2011, using plots of long-term crash rates presented in the RMS NSW Crash Data Monthly Bulletin for October 2012. 
These estimates, presented in Table 2-9, allow a comparison between crash rates in the study area and statewide crash 
rates over an approximately equivalent timeframe. 
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Table 2-9 Approximate statewide crash rates for fatalities 
and injury for 2006 to 2011

Year Fatality crash 
rate per 100 

MVKM

Injury crash rate 
per 100 MVKM

2006 0.8 42

2007 0.7 42

2008 0.6 38

2009 0.7 37

2010 0.6 35

2011 0.5 33

Average 0.7 37.8

5 Year Average 
(2006–2010) 0.7 38.8

A comparison of Tables 2-8 and 2-9 indicates that the fatal 
crash rate per 100 MVKM for Scone between Gundy Street 
and Everleigh Court is higher than the state average rate 
for the same period. However, the injury crash rates per 
100 MVKM derived from Scone-specific data were lower 
than the state averages for each of the sections during the 
same period. 

2.3.1 Existing intersection performance
Existing intersection performance was determined using 
a Paramics Microsimulation traffic model specifically 
developed for this project. The model was calibrated and 
its performance was validated against both traffic data 
provided by RMS, and traffic data recorded during the 
Skyhigh traffic surveys. For a detailed discussion of the 
development, calibration and validation of the Paramics 
Microsimulation model see Volume 2 of this report. 

Network statistics for the existing traffic network under 
current traffic conditions were recorded for the morning 
and afternoon peak hours for the following network 
parameters:

• Average vehicles in network

• Vehicle kilometres travelled (VKT)

• Vehicle hours travelled (VHT)

• Average vehicle speed.

Network statistics are presented in Table 2-10.

Table 2-10 2011 peak hour network statistics for the existing 
road network and traffic conditions

Network 
parameter

AM peak PM peak

8am–9am 4.15pm–5.15pm

Average 
vehicles in 
network 66 77

Vehicle 
kilometres 
travelled (VKT) 3053 3397

Vehicle hours 
travelled (VHT) 66 76

Average 
vehicle speed 
(km/h) 47 47

Source: AECOM, 2012

To ensure that the same model network extents are 
compared between the existing scenario and the upgrade 
scenarios (see Section 5), the network statistics were 
factored to produce an expanded road network. The 
resulting expanded road network statistics are presented 
in Table 2-11.

Table 2-11 2011 peak hour network statistics for the 
expanded road network and traffic conditions

Network 
parameter

AM peak PM peak

8am–9am 4.15pm–5.15pm

Average 
vehicles in 
network 66 77

Vehicle 
kilometres 
travelled (VKT) 4469 4401

Vehicle hours 
travelled (VHT) 96 99

Average 
vehicle speed 
(km/h) 47 47

Source: AECOM, 2012
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Intersection performance is measured according to level 
of service, maximum queue lengths and average delays. 
The level of service is a six-point scale (A to F) measuring 
the extent of delay, as shown in Table 2-12. 

Table 2-12 Level of service indication and description

Level of 
service

Average 
delay per 

vehicle 
(seconds)

Description

A <14 Good operation

B 15–28 Good with acceptable delay

C 29–42 Satisfactory

D 43–56 Operating near capacity

E 57–70 At capacity

F >70 Extra capacity required

Source: Guide to Traffic Generating Developments, RMS 2002

In order to show the level of service profile throughout 
the simulation period, the maximum vehicle delay was 
extracted from the model and graphed, per approach, in 
five-minute intervals.

Delay is defined as the time difference between the 
theoretical travel time for a vehicle to travel from an 
upstream intersection through a specified intersection 
at the signposted speed, and the average travel time 
recorded by the simulation. Table 2-13 and Table 2-14 
provide a summary of the intersection performance 
including traffic delay and level of service during the 
morning and afternoon peaks respectively.

Table 2-13 Summary of intersection performance (AM peak)

Intersection Traffic 
delay 
(sec)

Level of 
service

New England Highway | Everleigh Ct < 5 A

New England Highway | Mount Street < 5 A

New England Highway | 
Guernsey Street

< 5 A

New England Highway | Muffett Street < 5 A

New England Highway | Susan Street < 5 A

New England Highway | 
St Aubins Street

< 5 A

Main Street | Susan Street < 5 A

Main Street | Liverpool Street < 5 A

New England Highway | Gundy Road < 5 A

Guernsey Street | Liverpool Street < 5 A

Hill Street | Liverpool Street < 5 A

New England Highway | 
Liverpool Street

23.1 B

Source: AECOM, 2012

Table 2-14 Summary of intersection performance (PM peak)

Intersection Traffic 
delay 
(sec)

Level of 
service

New England Highway | Everleigh Ct < 5 A

New England Highway | Mount Street < 5 A

New England Highway | 
Guernsey Street

< 5 A

New England Highway | Muffett Street 7.0 A

New England Highway | Susan Street < 5 A

New England Highway | 
St Aubins Street

< 5 A

Main Street | Susan Street < 5 A

Main Street | Liverpool Street < 5 A

New England Highway | Gundy Road < 5 A

Guernsey Street | Liverpool Street 8.9 A

Hill Street | Liverpool Street < 5 A

New England Highway | 
Liverpool Street

19.9 B

Source: AECOM, 2012 
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Table 2-13 and Table 2-14 demonstrate that all the 
intersections along the New England Highway and 
Liverpool Street corridor currently perform within capacity, 
during both morning and afternoon peak hours, with 
only minimal delays. The results also indicate that all the 
intersections operate at a level of service considered 
‘good operation’ except for the New England Highway/
Liverpool Street intersection, which operates at a level of 
service considered ‘good with acceptable delays’. 

Impacts of the level crossings closure
Depending on the length of train, it was observed during 
the site visit that train movements could result in the 
rail level crossings being closed for over three minutes. 
Consequently, the length of vehicle queues extends to 
almost 70 metres at both level crossings (Kelly Street 
and Liverpool Street) and impacts on the traffic delays 
of the adjacent intersections. From the model outputs, 
level crossing closures have the most obvious impact 
on the performances of the following three intersections: 
New England Highway and Liverpool Street, Guernsey 
and Liverpool Streets, and New England Highway and 
Muffett Street. With the closure of the level crossings, 
the modelled traffic delay is predicted to increase by a 
maximum of 70 seconds, for duration of ten minutes (from 
4.30pm–4.40pm). Figure 2-6, Figure 2-7 and Figure 2-8 
show the traffic delay profiles during the afternoon 
peak hour. 

Figure 2-6 Traffic delay profile at New England Highway/Liverpool Street intersection – PM peak
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Figure 2-7 Traffic delay profile at Guernsey Street/Liverpool Street intersection – PM peak
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Figure 2-8 Traffic delay profile at New England Highway/Muffett Street intersection – PM peak
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Modelling results indicate that, generally, the current typical traffic regime within the study area is satisfactory, with 
average vehicle speed of 43 and 45 kilometres per hour during the respective morning and afternoon peak hour 
(AECOM, 2012).
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2.4 Future traffic conditions
This section of the report presents findings on predicted 
future traffic conditions in Scone in the vicinity of the Kelly 
Street level crossing. These findings include an appraisal 
of future conditions based on:

• known changes to the traffic system

• increased traffic loads due to increased population 
and development within Scone. 

The predicted network performance without upgrade is 
also assessed using Paramics Microsimulation models 
developed for assessing existing and future network 
performance. No findings are presented for the options 
developed for strategic assessment.

2.4.1 Future road network changes
Discussions were held with RMS and Upper Hunter Shire 
Council (UHSC) to identify anticipated physical changes to 
the road network. At the time of writing, there are no known 
road network changes which would affect modelling or the 
outcomes of this report.

2.4.2 Future traffic growth and volumes
In the absence of forecast growth data from RMS, AECOM 
adopted the methodology outlined below for calculating 
traffic growth rates in the vicinity of the Kelly Street level 
crossing between 2011 and 2031.

Traffic growth rates were based on the medium, long-term 
and recent historical traffic counts, as well as historical 
growth rates. These historical counts and growth rates 
are presented in Section 2.2. Historical growth rates were 
calculated over the long-term, medium-term and recent 
short-term (see Section 2.2). The likely upper, middle and 
lower limits of annual future traffic growth were estimated. 
Future traffic flows for 2018 and 2031 were derived from 
the findings through the long-term, median-term and 
recent traffic growth.

Based on the historical growth rates presented in 
Section 2.2, the growth rates presented in Table 2-15 were 
adopted as the likely upper and lower limits on traffic 
growth. Additionally, a middle growth rate was calculated 
to indicate the likely average growth rate. 

For the purposes of traffic modelling, the mid growth rate 
of 0.4 per cent was used to predict New England Highway 
traffic volumes between 2011 and 2031. The estimated 
traffic volumes are shown in Table 2-16. 

Table 2-15 Predicted traffic growth rates

Upper growth rate Mid growth rate Lower growth rate

Scone annual traffic growth 
between 1995 and 2011

3.0%

average between the 
count sites 92.111 
and 92.485 over the 
eight-year period 2001 
to 2008

0.4%

average between the 
count sites 92.111 and 
92.485 over the 13-year 
period 1995 to 2008

-1.4%

based on recent traffic 
counts at Kelly Street 
over the four-year period 
2007 to 2011

Source: AECOM, 2012

Table 2-16 Kelly Street rail level crossing – estimated traffic volumes for 2011, 2018 and 2031

Peak hour 2011 total trips 2018 total trips 2031 total trips 

AM peak hour 2098 2157 2272

PM peak hour 2357 2423 2553

0.4 per cent annual traffic growth is used

Source: AECOM 2012
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In addition to general traffic growth on the New England 
Highway, there will be specific traffic growth resulting 
from planned residential and industrial developments. 
The 2011 Scone Residential Land Supply Plan (Figure 2-9) 
and RMS’ Guide to Traffic Generating Developments 
were used to estimate the impact on future traffic from 
the following developments:

• Kurrajong Estate

• Figtree Monty Estate

• St Aubins Estate

• Gundy Road

• Scone Industrial Park.

Details on the methodology and assumptions used 
to determine the traffic growth resulting from these 
developments are presented in Volume 2 of this report.

Table 2-17 and Table 2-18 show the estimated ‘total 
trip’ impact of the land release plan for the years 2018 
and 2031.

The estimated impact of the residential development in 
Scone in 2018 is an increase of 343 trips to the network 
in both morning and afternoon peak periods.

All residential development is assumed to be complete 
in 2031. These developments would lead to an estimated 
total increase of 993 trips in each peak period.

Table 2-19 presents the overall estimated trip totals, 
inclusive of the growth of general traffic along the New 
England Highway and the specific trips resulting from 
planned developments.

Table 2-17 Estimated number of trips associated with planned developments for 2018

Land use Planned  
lots

Estimated 
total trips

AM peak 
incoming 

trips

AM peak 
outgoing 

trips

PM peak 
incoming 

trips

PM peak 
outgoing 

trips

Kurrajong Estate 73 56 6 50 50 6

Figtree Monty Estate 147 112 11 101 101 11

St Aubins Estate 123 93 9 84 84 9

Gundy Road 32 24 2 22 22 2

Scone Industrial Park 35 56 39 17 17 39

Source: AECOM 2012

Table 2-18 Estimated number of trips associated with planned developments in 2031

Land use Planned  
lots

Estimated 
total trips

AM peak 
incoming 

trips

AM peak 
outgoing 

trips

PM peak 
incoming 

trips

PM peak 
outgoing 

trips

Kurrajong Estate 208 159 16 143 143 16

Figtree Monty Estate 420 321 32 289 289 32

St Aubins Estate 350 268 27 241 241 27

Gundy Road 90 69 7 62 62 7

Scone Industrial Park 101 176 123 53 53 123

Source: AECOM 2012

Table 2-19 Estimated trip totals for Scone

Peak hour 2011 Total trips 2018 Total trips 2031 Total trips 

AM peak 2098 2500 3265

PM peak 2357 2766 3546
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2.4.3 Future performance with no improvements
Based on the estimated traffic growth rates, forecast 
traffic flows were applied to calibrated models to assess 
the performance of the Kelly Street level crossing in 2018, 
without any upgrade to the crossing. 

Network performance
The results in Table 2-20 indicate that, taking into 
account the forecast increases in traffic for 2018, 
network conditions would be worse than the conditions 
represented by network traffic statistics for 2011 
(see Section 2.3.1). This worsening of conditions would be 
experienced as both significantly more vehicle kilometres 
travelled and more vehicle hours travelled. The impact 
on the afternoon peak hour flows will be greater than the 
impact on morning peak hour, as shown by the higher 
vehicle hours travelled in the afternoon. Vehicle hours 
travelled during the 2018 afternoon peak hour increased 
by 32 per cent from 2011 vehicle hours travelled. This is 
compared to a 13 per cent increase in vehicle hours 
travelled between 2011 and 2018 during the morning 
peak hour. This discrepancy between changes in vehicle 
hours travelled occurred despite similar increases in trips 
for the morning and afternoon peak periods between 
2011 and 2018.

Table 2-20 Traffic network predictions for estimated 2018 
traffic flows on the existing traffic network  
(no infrastructure improvements)

Measurements AM peak PM peak

8am–9am 4.15pm – 5.15pm

Average 
vehicles in the 
network 88 106

Vehicle km 
travelled (VKT) 5033 5052

Vehicle hours 
travelled (VHT) 121 131

Average 
vehicle speed 
(km/h) 45 44

There are two scheduled southbound trains in the 
afternoon peak hour, and two northbound and one 
southbound scheduled in the morning peak during 2018. 
The model showed that the effect of the southbound 
trains on network performance is greater than the impact 
of northbound trains, at the intersection of New England 
Highway and Liverpool Street. This is due to the in town 
train speed limit being applicable to the lead engine 
only and the comparative performance of fully laden 

southbound coal trains compared to their corresponding 
unladen northbound return train. In conjunction, the 
location of the level crossings in the central and northern 
areas of Scone which result in the level crossing being 
closed for longer periods for southbound trains than for 
northbound trains. 

The combined impact of increased road traffic flows 
and the southbound trains on network conditions is 
greater during the afternoon peak than the morning peak, 
particularly at the New England Highway and Liverpool 
Street intersection.

The model was also run for the existing traffic network 
under projected 2031 traffic flows. Table 2-21 presents 
a summary of the network statistics for 2031 during the 
morning and afternoon peak hours. Effects of trains 
passing through Scone were included in the analysis.

Table 2-21 Traffic network predictions for estimated 2031 
traffic flows on the existing traffic network  
(no infrastructure improvements)

Measurements AM peak PM peak

8am–9am 4.15pm–5.15pm

Average 
vehicle in the 
network 137 143

Vehicle 
kilometres 
travelled (VKT) 6027 6227

Vehicle hours 
travelled (VHT) 177 170

Average 
vehicle speed 
(km/h) 42 44

The 2031 predictions present no obvious differences 
between the morning and afternoon peak periods, unlike 
the 2018 predictions. The 2031 modelled average number 
of vehicles in the network, vehicle kilometres travelled 
and vehicle hours travelled all increased from the 2018 
estimates. Modelling indicated that for approximately 
50 per cent of the peak hour, the level crossings were 
either closed or long traffic queues were present, as 
shown in Figure 2-10.
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Figure 2-10 Predicted 2031 AM peak Liverpool Street eastbound queue of more than 300 m. 
Approximately eight minutes to clear.

Source: AECOM 2012; background image sourced from Google Maps

Figure 2-11 Predicted 2031 AM Peak Liverpool Street 
westbound queue of more than 220 m. Approximately three 
minutes to clear.

Figure 2-12 Predicted 2031 AM Peak Kelly Street queues, 
eastbound queue of more than 220 m and westbound 190 m. 
Approximately two minutes to clear.

Source: AECOM 2012; background image sourced from Google Maps

Source: AECOM 2012; background images sourced from Google Maps
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Figure 2-13 Predicted 2031 PM Peak Liverpool Street eastbound queue of more than 160 m.  
Approximately three minutes to clear. 

Source: AECOM 2012; background images sourced from Google Maps

Figure 2-14 Predicted 2031 PM Peak Liverpool Street 
westbound queue of more than 220 m. Approximately 
three minutes to clear.

Figure 2-15 Predicted 2031 PM Peak Kelly Street  
eastbound queue of more than 370 m and westbound  
180 m. Approximately three minutes to clear.

Source: AECOM 2012; background image sourced from Google Maps

Source: AECOM 2012; background images sourced from Google Maps

Intersection performance
Estimated future traffic network performance at modelled 
network intersections for 2018 and 2031, with the current 
level crossing remaining in place, is compared to the 
existing performance of these intersections in Table 2-22 
and Table 2-23. Existing traffic delay and level of service 
is presented as a point of comparison. For level of service 
codes and their corresponding description see Table 2-12 
in Section 2.3.1. 
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Table 2-22 Future traffic network performance: predicted peak morning traffic delay and level of service on existing road 
network (no infrastructure improvements)

Intersection

2011 AM peak 2018 AM peak 2031 AM peak

Traffic 
delay 
(sec)

Level of 
service

Traffic 
delay 
(sec)

Level of 
service

Traffic 
delay 
(sec)

Level of 
service

New England Highway | Everleigh Court < 5.0 A < 5.0 A < 5.0 A

New England Highway | Mount Street < 5.0 A < 5.0 A < 5.0 A

New England Highway | Guernsey Street < 5.0 A < 5.0 A 6.4 A

New England Highway | Muffett Street < 5.0 A 13.4 A 34.2 C

New England Highway | Susan Street < 5.0 A < 5.0 A < 5.0 A

New England Highway | St Aubins Street < 5.0 A < 5.0 A < 5.0 A

Main Street | Susan Street < 5.0 A < 5.0 A < 5.0 A

Main Street | Liverpool Street < 5.0 A < 5.0 A < 5.0 A

New England Highway | Gundy Road < 5.0 A < 5.0 A 25.5 B

Guernsey Street | Liverpool Street < 5.0 A 12.5 A 29.3 C

Hill Street | Liverpool Street < 5.0 A < 5.0 A < 5.0 A

New England Highway | Liverpool Street 23.1 B 29.1 C 38.4 C

Table 2-23 Future traffic network performance: predicted peak afternoon traffic delay and level of service on existing road 
network (no infrastructure improvements)

Intersection

2011 AM peak 2018 AM peak 2031 AM peak

Traffic 
delay 
(sec)

Level of 
service

Traffic 
delay 
(sec)

Level of 
service

Traffic 
delay 
(sec)

Level of 
service

New England Highway | Everleigh Court < 5.0 A < 5.0 A < 5.0 A

New England Highway | Mount Street < 5.0 A < 5.0 A 7.8 A

New England Highway | Guernsey Street < 5.0 A 5.2 A 8.1 A

New England Highway | Muffett Street 7.0 A 35.7 C 39.3 C

New England Highway | Susan Street < 5.0 A < 5.0 A < 5.0 A

New England Highway | St Aubins Street < 5.0 A < 5.0 A < 5.0 A

Main Street | Susan Street < 5.0 A < 5.0 A < 5.0 A

Main Street | Liverpool Street < 5.0 A < 5.0 A < 5.0 A

New England Highway | Gundy Road < 5.0 A < 5.0 A 5.4 A

Guernsey Street | Liverpool Street 8.9 A 32.6 C 36.8 C

Hill Street | Liverpool Street < 5.0 A < 5.0 A < 5.0 A

New England Highway | Liverpool Street 22.2 B 31 C 34.5 C

Results indicate that while many of the intersections will still perform very well in 2018 and 2031, the performance 
of several intersections will begin to deteriorate, notably those at New England Highway and Muffett Street and 
New England Highway and Liverpool Street. It is predicted that the ‘level of service’ performance for these intersections 
will deteriorate to ‘satisfactory’ LOS C as early as 2018.
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3 Constraints analysis

3.1 Constraints identification 
and analysis
A Preliminary Environmental Investigation (PEI) was 
undertaken to identify the potential environmental 
constraints and opportunities of the options to replace the 
current Kelly Street level crossing in Scone. 

The entire PEI is presented in Volume 2 of this report. 
This Section provides a summary of the methodology and 
findings of the PEI.

3.1.1 Methodology
The methodology used to identify the key environmental 
and planning constraints within the study area was to:

• Review all documentation, databases, environmental 
and planning publications relevant to the study area 
and the wider regional context

• Review all local, State and Commonwealth legislative 
requirements relevant to the study area

• Identify key environmental issues in the context of 
the option feasibility study, including the production 
of a constraints map

• Assess issues and set up a ‘risk ranking’ to determine 
which issues may require further investigation

• Analyse data gaps and make recommendations 
for further assessment in future detailed 
environmental assessments. 

Searches of databases were limited to a one kilometre 
area extending from the road corridor.

The objective of the PEI is to identify issues that may 
require future detailed assessment, once the preferred 
option has been selected. 

3.1.2 Documentation review
Key documents outlining strategic planning and proposed 
developments in the study locality were reviewed. These 
documents are discussed below.

Office of Environment and Heritage (OEH) database and 
EPBC Act Protected Matters Search
A search of the Atlas of NSW Wildlife and an Environmental 
Protection and Biodiversity Act 1999 (EPBC Act) Protected 
Matters Search Tool was undertaken on the 18 January 
2012. These searches were then mapped to identify any 
species listed as vulnerable or endangered within a one 
kilometre buffer of the study area. 

Heritage listings
Heritage listing for Indigenous and non-Indigenous 
heritage items within the study area were examined. 
Items examined included:

• Scone Local Environment Plan (LEP) 1986 (Sch 4)

• State Heritage Inventory

• State Heritage Register

• Register of the National Estate

• Australian Heritage Database

• Australian Heritage Inventory

• RTA S1.70 Register

• Aboriginal Heritage Information Management System 
(AHIMS).

Legislation 
A review of the relevant environmental planning and 
environmental protection legislation was undertaken 
during the preparation of this study. The outcomes of the 
legislative review are discussed in Section 3.3.

3.2  Scope of further detailed 
environmental investigations

Further detailed environmental investigations are required, 
as outlined below.

3.2.1 Ecology
The PEI indicated the potential presence of a limited 
number of flora species in the study area. These species 
included certain grasses and cryptic plants.

Further assessment of the potential presence of these 
species would be undertaken as part of the detailed 
environmental investigations, prior to undertaking further 
design of the preferred option. 

3.2.2 Surface water
Waterways in and around Scone are known to be prone to 
flooding. The PEI recognised this as a potential constraint.

However, this constraint does not necessarily preclude 
any of the shortlisted options, as there are a range of 
potential engineering solutions to flood and drainage 
issues. In addition, these flood and drainage issues can 
be quantified and managed with further design, especially 
for Option 1 and Option 5 (see Section 4).
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Any development of the floodplain involving structural 
works may have significant property, environmental and 
catchment effects. These effects must be considered 
during the progression of the design of the option. In 
particular, effects on the amenity of properties, floodplain 
vegetation, and soil erosion or sedimentation may 
require further assessment. This is especially true for the 
evaluation of any structural work proposed for the Kingdon 
Ponds and Parsons Gully floodplain.

If a bypass is chosen as the preferred option, detailed 
flood modelling would be required. 

3.2.3 Soils
Further investigation of the environmental impacts of soil 
disturbance will be required, prior to the development 
of detailed designs. This would take place as detailed 
geotechnical investigations.

Regardless of the outcomes of these investigations and 
their impacts on design, due consideration will need to 
be given to minimising the potential for soils and sediment 
to be mobilised by erosion and scouring during and 
following any ground disturbance works. The erosion and 
sediment control methods presented in Managing Urban 
Stormwater: Soils and Construction, Volume 1, 4th Edition 
(‘The Blue Book’) (Landcom 2004) would need to be 
implemented during construction to mitigate potential loss 
of soils from the site and the siltation of drainage paths. 

The options also include land areas that have been subject 
to previous clearing and development, with ongoing 
agricultural and rural activities. For this reason, the chosen 
option corridor would require an assessment of land 
capability in relation to strategic agricultural land planning. 

In addition, an assessment of potentially contaminated 
soils (Phase 1) in contaminated areas and/or materials 
would be required.

3.2.4 Air quality
Despite being in a rural environment, air pollution typical 
of more urbanised areas occurs in and around Scone. 
The major contributors to air pollution are motor vehicles 
and rail facilities. Other industries and facilities around 
the study area also impact on the ambient air quality. 
These include cropping, (where the use of sprays, such 
as pesticides, contributes to air pollution, although use is 
restricted in close proximity to the township) and livestock 
(where odour and dust contribute to air pollution). 

Once a preferred option is chosen, an impact assessment 
of key dust-generating activities would need to be 
undertaken. This would need to examine preliminary 
work methods and review construction equipment and 
timeframes. Appropriate mitigation measures to manage 
air quality would be recommended for construction.

3.2.5 Heritage

European heritage
There are a number of heritage items of local and State 
significance in the relevant databases and heritage 
listings. A review of the Scone LEP identified 31 heritage 
items and two conservation zones. The majority of these 
items are located in the Scone CBD. 

A review of the State Heritage Register identified three 
items: the Railway Station, Old Court Theatre and Scone 
Civic Theatre. 

A by-pass option would avoid impacts on the majority of 
the listed European heritage items, and would be unlikely 
to impact on any sites of heritage significance not yet 
identified. The through-town options would need to more 
carefully consider both direct and indirect impacts on 
listed heritage items. For instance, for heritage items 
close to the construction area, direct impacts could 
include structural impacts during construction or ongoing 
noise and vibration impacts once the new crossing is 
operational. Indirect impacts that need to be considered 
include the accessibility of heritage items in the long term 
and the ongoing prominence of heritage items within the 
urban landscape. 

These impact studies would ensure that heritage buildings 
would be able to be adaptively reused in the future, and 
help to secure their long-term conservation, improve their 
‘place’ within the urban landscape and increase their 
potential as items of educational significance. 

Indigenous heritage
While there exist many historical sources that refer to the 
Wonnarua and the Aboriginal people of the Upper Hunter 
regions, there are no specific references to places or sites 
of cultural significance located in the immediate vicinity of 
the current study area. 

A search of the Office of Environment and Heritage (OEH) 
AHIMS database was conducted in December 2012. The 
closest registered site to Scone is Artefact Scatter site 
MW-OS-2 (AHIMS #37-2-1847), located to the east of 
Scone. However, it is important to note that registered sites 
are only indicative of what has been recorded, and do not 
represent what is actually present. If no surveys have been 
undertaken in the area, there may still be sites present that 
have not yet been recorded.

The proximity of drainage lines and creeks is an indication 
that sites may be in the vicinity, as Aboriginal camps 
and pathways were shaped by the availability of water 
resources. Areas within 50 to 200 metres either side of 
natural water resources (rivers, creeks and remnant water 
features such as drained swamps) in the area should be 
considered to have high archaeological sensitivity with the 
potential for surface artefacts and subsurface deposits.
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Detailed archaeological studies, including consultation 
with OEH, Local Aboriginal Land Councils and 
representatives of the local Aboriginal community, would 
need to be undertaken to identify any significant items 
within the vicinity of the proposed works and would form 
an integral part of any further environmental assessment. 

3.2.6 Visual 
Scone township is primarily supported by rural and 
agricultural industries. For instance, there is cropping 
on the more productive river flats, a significant equine 
industry on high quality grazing areas, and sheep and 
cattle grazing in other areas. The rural and agricultural 
nature of the town and surrounding areas give the town its 
attractive visual aesthetic that may be impacted by a large 
infrastructure project. 

Options that would involve bisecting rural land with 
significant pieces of infrastructure may result in the 
disturbance of views from and through the township. 

Future landscape planning for the preferred option should 
consider ways to integrate the works. These include:

• The use of local species where appropriate

• The consideration of species that complement existing 
planting in the township of Scone

• The use of visual screening (construction of vegetated 
earth walls, planting), to minimise impacts on view 
corridors from the town to rural areas

• Reinstating town entry statements, if the option involves 
the diversion of traffic from existing thoroughfares.

In areas within the CBD currently dominated by traffic, 
if the preferred option leads to the diversion of traffic 
from these areas, an opportunity for future main street 
improvement works would be created.

3.2.7 Socio-economic
All of the options would impact upon residents and 
cause changes to the social amenity of Scone. Specific 
consideration of the impacts of the options on public and 
private property would be required. 

Options that use public open space would require an 
assessment of the impacts of removing existing public 
open space. In addition, these options must consider the 
need to replace open space (parks) on a like-for-like basis. 
These assessments must be undertaken in consultation 
with the local community to ensure their requirements are 
identified and expectations met.

Similarly, direct and indirect impacts to private property 
will be caused by a number factors. These factors include 
land acquisition, noise and lighting arising from the new 
road corridor, changes to traffic flow on the local road 
network, and changes to through traffic for owners of 
commercial premises.

The economic impacts are not straightforward. Although 
options have the potential to reduce traffic flows through 
the commercial area of Scone, they will generate 
opportunities to ‘beautify’ this currently motor vehicle 
dominated area. In addition, the diversion of traffic would 
open up opportunities for highway associated businesses 
(for example service centres) to be established. An 
assessment of potential economic risks and opportunities 
that would arise from the preferred option should be 
undertaken in association with the Scone Chamber of 
Commerce and Industry. This would enable the mitigation 
of adverse impacts and the capitalisation on opportunities. 

3.3  Potential legislative and 
licensing requirements

The legislative and licensing requirements relevant to the 
project are discussed in the following sections.

3.3.1 Commonwealth matters

Environmental Protection and Biodiversity 
Conservation Act 1999
The Environment Protection and Biodiversity Conservation 
Act 1999 (EPBC Act) came into effect in July 2000. 
This Act requires the approval of the Commonwealth 
Minister for the Environment for actions that may have a 
significant impact on matters of National Environmental 
Significance (NES). Approval from the Commonwealth 
is required in addition to any approvals required under 
NSW legislation.

The need for approval under the EPBC Act is triggered 
by a number of factors:

• A proposal which has the potential to have a significant 
impact on a matter of NES

• A proposal which has the potential to have a significant 
impact on the environment of Commonwealth land

• An activity by which the Commonwealth is 
the proponent.

The EPBC Act lists eight matters of NES that must be 
addressed when assessing the impact of a proposal.
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A search of the Department of the Environment protected 
matters database was undertaken in January 2012, based 
on a 10 kilometre buffer around Scone. The Preliminary 
Environmental Investigation provides a preliminary 
assessment of the proposal and its potential impacts on 
matters of NES, including:

• World Heritage properties

• National Heritage places

• Wetlands of national importance

• Commonwealth-listed threatened species

• Commonwealth-listed migratory species

• Commonwealth land.

Potential impacts to any matters of NES may require referring 
the project to Department of the Environment to determine 
if it is a ‘controlled action’. If it is a controlled action, the 
relevant approval pathway is required under the EPBC Act. 

3.3.2 State Matters

Environmental Planning and Assessment Act 1979
The Environmental Planning and Assessment Act 1979 
(EP&A Act) and the EP&A Regulation provide the 
framework for environmental planning in NSW. The Act and 
Regulation include provisions to ensure that proposals that 
have the potential to impact the environment are subject to 
detailed assessment. This process of assessment involves 
consultation with the relevant regulatory agencies and the 
local community. 

Following these preliminary investigations based on the 
level of predicted impact, the approval pathways under 
the EP&A Act would need to be confirmed. At this stage, 
it is envisaged that the works would require environmental 
assessment under Part 5 of the EP&A Act, where the RMS 
would be the determining authority, as the works would be 
permissible without consent under Part 4 of the Act.

Roads Act 1993
The objectives of the Roads Act 1993 (Roads Act) are:

(a)  to set out the rights of members of the public to pass 
along public roads, and

(b)  to set out the rights of persons who own land adjoining 
a public road to have access to the public road, and

(c)  to establish the procedures for the opening and closing 
of a public road, and

(d)  to provide for the classification of roads, and

(e)  to provide for the declaration of RMS and other public 
authorities as roads authorities for both classified and 
unclassified roads, and

(f)  to confer certain functions (in particular, the function 
of carrying out road work) on RMS and on other roads 
authorities, and

(g)  to provide for the distribution of the functions 
conferred by this Act between RMS and other 
roads authorities, and

(h)  to regulate the carrying out of various activities on 
public roads.

Any proposed road construction works would need to 
be considered within the context of the above objectives 
and these objectives would be explicitly set out in an 
Environmental Assessment of the chosen option. 

Protection of the Environment Operations Act 1997
Schedule 1 of the Protection of the Environment Operations 
Act 1997 (POEO Act) identifies scheduled activities that 
require an environmental protection licence (EPL). The 
proposed works would be defined as road construction 
under cl 35 of Sch 1. However, the proposed works would 
only represent a scheduled activity if the length of the 
road works is five kilometres or more in length (for four-
lane classified freeways or main roads in non-metropolitan 
areas). Due to the relatively short length of the options 
considered under this report (see Section 4), it is 
considered unlikely that an EPL would be required. 

Nevertheless, construction works would be subject to any 
applicable EPLs held by RMS, as well as Australian Rail 
Track Corporation’s EPL, if any works are undertaken in, 
or have an impact on, the rail corridor.

Threatened Species Conservation Act 1995 
The objects of the Act are as follows:

(a)  to conserve biological diversity and promote 
ecologically sustainable development, and

(b)  to prevent the extinction and promote the recovery 
of threatened species, populations and ecological 
communities, and

(c)  to protect the critical habitat of those threatened 
species, populations and ecological communities 
that are endangered, and

(d)  to eliminate or manage certain processes that threaten 
the survival or evolutionary development of threatened 
species, populations and ecological communities, and

(e)  to ensure that the impact of any action affecting 
threatened species, populations and ecological 
communities is properly assessed, and

(f)  to encourage the conservation of threatened 
species, populations and ecological communities 
by the adoption of measures involving 
co-operative management. 

While desktop investigations undertaken to date have 
not identified any areas of endangered ecological 
communities or threatened species, the Environmental 
Assessment phase of the chosen option would need to 
consider this Act and its’ likely impact. 
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State Environmental Planning Policy (Infrastructure) 2007
SEPP (Infrastructure) 2007 aims to facilitate the effective 
delivery of infrastructure across the State. Clause 94 
relates to development permitted without consent where:

(a)  Development for the purpose of a road or road 
infrastructure facilities may be carried out by or on 
behalf of a public authority without consent on any 
land. However, such development may be carried out 
without consent on land reserved under the National 
Parks and Wildlife Act 1974 only if the development:

a.  is authorised by or under the National Parks and 
Wildlife Act 1974, or

b.  is, or is the subject of, an existing interest within 
the meaning of section 39 of that Act, or

c.  is on land to which that Act applies over which an 
easement has been granted and is not contrary 
to the terms or nature of the easement.

(b)  In this clause and clause 96, a reference to 
development for the purpose of road infrastructure 
facilities includes a reference to development for any 
of the following purposes if the development is in 
connection with a road or road infrastructure facilities:

a.  construction works (whether or not in a heritage 
conservation area), including:

 i.  temporary buildings or facilities for the 
management of construction, if they are in 
or adjacent to a road corridor, and

 ii. creation of embankments, and

 iii.  extraction of extractive materials and stockpiling 
of those materials, if:

  1.  the extraction and stockpiling are ancillary 
to road construction, or

  2.  the materials are used solely for road 
construction and the extraction and 
stockpiling take place in or adjacent to 
a road corridor, and

 iv.  temporary crushing or concrete batching plants, 
if they are used solely for road construction and 
are on or adjacent to a road corridor, and

 v.  temporary roads that are used solely during 
road construction,

b.  emergency works, or routine maintenance works, 
carried out on an existing public road or on land 
that is adjacent to such a road (including on land to 
which State Environmental Planning Policy No 14 – 
Coastal Wetlands or State Environmental Planning 
Policy No 26 – Littoral Rainforests applies but, if they 
are on such land, only if any adverse effect on the 
land is restricted to the minimum possible to allow 
the works to be carried out),

c.  alterations or additions to an existing road (such 
as widening, duplication or reconstruction of 
lanes, changing the alignment or strengthening 
of the road),

d.  environmental management works, if the works 
are in or adjacent to a road corridor.

It is envisaged that any works to be undertaken would 
be permissible without consent under clause 94(1) 
of the Infrastructure SEPP. It should be noted that the 
Infrastructure SEPP overrides other requirements under 
local Environmental Planning Instruments.

State Environmental Planning Policy No. 44 – 
Koala Habitat Protection
State Environmental Planning Policy No. 44 – Koala 
Habitat Protection (SEPP 44) applies to a range of local 
government areas (LGAs) listed in Schedule 1 of the SEPP. 
SEPP 44 applies to the Kelly Street level crossing, as it is 
located in the Scone LGA, which is listed in Schedule 1.

The policy applies to land that is the subject of a 
development application (DA) and which is greater than 
one hectare in area. While the proposed works would not 
be the subject of a DA, it can be assumed that the policy 
is still intended to apply and the provisions of the SEPP 
should be considered.

Part 2 of SEPP 44 requires that prior to granting consent to 
a development on land subject to the policy, it must first be 
considered whether the land constitutes ‘potential’ or ‘core’ 
koala habitat. Based on the PEI, there does not appear to 
be the potential for any impact on core koala habitat area. 
This will be confirmed during the preparation of the Review 
of Environmental Factors (REF).
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3.3.3 Local matters
The Scone Local Environmental Plan (LEP) 1986 is the 
relevant LEP for the study area. The aims and objectives 
of the LEP are: 

… to encourage the proper management, development 
and conservation of natural and man-made resources 
within the local government area of Scone by 
protecting, enhancing and conserving: 

 (a) important agricultural resources, and

 (b)  timber, minerals, soils, water and other natural 
resources, and

 (c) scenic and rural landscape, and

 (d)  the environmental and cultural heritage of the 
local government area.

The options considered for this project intersect a number 
of land use types and zonings as created by the LEP. 
These include agricultural, residential, commercial and 
open space/recreational land use types and zonings. 
It is noted that the provisions of the Infrastructure SEPP 
overrides the provisions of the LEP in terms of any 
inconsistencies between the two. Despite this, the final 
option should meet the aims and objectives of the LEP 
to whatever extent is possible. To this end, consideration 
should be given to the aims and objectives of the LEP 
during the final analysis of the options and the subsequent 
environmental assessment.
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4 Option development

4.1 Short-term option
The Terms of Reference for the project include considering 
both short and long-term solutions to the impact of rail 
operations on the New England Highway at Scone.

The short-term option’s primary objective is to address the 
risk to the response capabilities of police and emergency 
service providers resulting from the existing arrangements 
and the potential that both the Kelly Street and Liverpool 
Street level crossings are closed for an extended period 
of time. The intent of the short-term solution is to improve 
emergency access and would be superseded when the 
long-term solution is implemented. The Australian Rail 
Track Corporation (ARTC) acknowledged the effect of 
existing arrangements and indicated that they would 
support an additional crossing for emergency access 
only in the short-term.

ARTC, in consultation with Upper Hunter Shire Council 
and RMS, identified and implemented in 2012 a short-term 
strategy. This included the construction of basic level 
crossings and approaches adjacent to the Scone 
Saleyards and at Kingdon Street. The location of these 
crossings are sufficiently spaced from the two existing rail 
crossings to ensure that one crossing would always be 
usable by emergency service vehicles, even when long 
standing coal trains block both crossings.

The emergency crossings are closed and locked to 
the general public and are only used when the existing 
crossings are closed for prolonged periods. The locations 
of the Scone Saleyards and Kingdon Street emergency 
crossings are presented in Figure 4-1.

4.2  Long-term option 
development process

The purpose of the options development process was to 
determine a range of potential route alternatives, each of 
which addressed the Terms of Reference and objectives 
of the project.

Multi-Criteria Analysis:
Potential options were assessed and compared to the 
other options using a Multi-Criteria Analysis (MCA) 
approach, applied in two workshops. MCA is a structured 
approach used to determine overall preferences among 
alternative options, where the options need to achieve 
several objectives.

The MCA used in the workshops was based on the 
following broad criteria:

• Project objectives

• Environmental constraints

• Social amenity

• Safety, access and traffic conditions

• Engineering constraints

• Cost

• Value for money.

The MCA undertaken for the project was qualitative for 
many of the criteria. 

In order to determine suitable options, suggested routes 
were examined to identify those which satisfied the Terms 
of Reference. 

Strategic road design criteria were also incorporated 
throughout the process of identifying options. The MCA 
approach used for both workshops ranked each option on 
the basis of weighted criteria. 

During the first workshop, 20 options were identified and 
reduced to 10 through the MCA process.

The options were further developed and refined through a 
second workshop, in which stakeholders participated. This 
workshop used a similar approach to the first workshop.

Short listed options:
Four road options and one rail option were shortlisted 
during the second workshop for further assessment and 
strategic work. These were:

• Option 1: A New England Highway bypass to the 
west of town (bridge south of town) 

• Option 2: To realign New England Highway to Muffett 
Street (bridge north of town) 

• This option was subsequently dropped following 
further development and re-evaluation against the 
MCA criteria 

• Option 3: To build a road over rail bridge at the 
Kelly Street rail crossing 

• Option 5: To realign the railway and new railway 
station to the west of town

The process of identification of the above options 
through the workshops has been documented in the 
Option Identification Report (AECOM 2012), presented 
in Volume 2. 
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Discussions between RMS and Upper Hunter Shire 
Council during the strategic design phase resulted in the 
addition of another option to take through the strategic 
design process. This option was a second road over rail 
bridge option at the Kelly Street rail crossing, presented 
in this report as Option 4. These options are presented in 
detail in Section 4.2.4 and in Volume 2.

Strategic designs of each of the five shortlisted 
options provide details about how each meets the 
requirements for geometric design, bridges and retaining 
structures, earthworks, utilities, property acquisition, 
drainage, pavement, construction staging and noise 
amenity controls. 

Following strategic design, the five shortlisted options 
were evaluated on the basis of:

• Traffic modelling 

• Strategic cost estimates

• Road safety audits

• Preliminary Environmental Investigation

• Economic analysis.

A value management workshop was held with 
stakeholders and community members to review the 
project development and assess the shortlisted options 
against the project values. The results of the workshop 
are presented in Section 5.5 and Volume 2.

Prior to the value management workshop the shortlisted 
options were displayed for public comment. 

4.2.1 Design criteria
The design criteria applied to the options for geometric 
design and bridges and retaining structures are presented 
in the following sections.

4.2.2 Geometric design
The road geometry for each option has been designed 
in accordance with Austroads Guide to Road Design 
(Austroads 2010) and, where applicable, RMS 
supplements.

Rail alignment geometry has been designed in 
accordance with RailCorp and Australian Rail Track 
Corporation standards.

The following design criteria have been applied to the 
development of each option.

Option 1 – New England Highway bypass to the west 
of town (bridge south of town)

• Design speed – 90 kilometres per hour

• Signposted speed – 80 kilometres per hour

• Design vehicle – 19 metre semi-trailer with allowance 
for 36 metre long B-triple

• Vertical clearance over rail line – 7.4 metres 
(includes allowance for two metre bridge structure, 
5.15 metre rail clearance and 225 millimetre road 
crossfall at three per cent to edge of structure).

Option 2 – Realign New England Highway to 
Muffett Street (bridge north of town)

• Design speed – 60 kilometres per hour

• Signposted speed – 50 kilometres per hour

• Design vehicle – 19 metre semi-trailer with 
allowance for 36 metre B-triple

• Vertical clearance over rail line – 7.5 metre (includes 
allowance for two metre bridge structure, 5.15 metre 
rail clearance and 300 millimetre road crossfall at 
four per cent to edge of structure).

Option 3 – Road over rail bridge at the Kelly Street 
rail crossing

• Design speed – 60 kilometres per hour

• Signposted speed – 50 kilometres per hour

• Design vehicle – 19 metre semi-trailer with allowance 
for 36 metre B-triple

• Vertical clearance over rail line – 7.7 metre (Includes 
allowance for two metre bridge structure, 5.15 metre 
rail clearance and 500 millimetre road crossfall at 
four per cent to edge of structure)

• Vertical clearance over Muffett Street – 7.9 metre 
(Includes allowance for two metre bridge structure, 
5.4 metre vehicle clearance and 500 millimetre road 
crossfall at four per cent to edge of structure).
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Option 4 – Second road over rail bridge option at the 
Kelly Street rail crossing

• Design speed – 60 kilometres per hour, Kelly Street / 
New England Highway

• Design speed – 50 kilometres per hour, all local roads

• Signposted speed – 50 kilometres per hour

• Design vehicle – 19 metre semi-trailer with allowance 
for 36 metre B-triple

• Vertical clearance over rail line – 7.7 metres 
(Includes allowance for two metre bridge structure, 
5.15 metre rail clearance and 500 millimetre road 
crossfall at four per cent to edge of structure).

Option 5 – Realign the railway and new railway station 
to the west of town

• Design vehicle – XPT (RailCorp passenger services) 
and Australian Rail Track Corporation (ARTC) design 
train consist (freight services)

• Vertical clearance over Liverpool Street: 8.4 metres 
(includes allowance for two metre bridge structure, 
5.4 metres vehicle clearance and capping layer 
crossfall at one in 30 to edge of structure

• Vertical clearance over New England Highway: 
9.1 metres (includes allowance for two metre bridge 
structure, 5.4 metres vehicle clearance and capping 
layer crossfall at one in 30 to edge of structure

• ARTC standards require that the track formation 
shoulder be situated above the 50-year flood level. 
For viaduct location, a minimum 500 millimetre 
freeboard has been allowed between flood level 
and bottom of bridge deck.

4.2.2.1 Bridges and retaining structures
The strategic design of the bridges was undertaken 
to the following standards and guidelines:

• AS5100: bridge design code

• RMS Bridge Technical Directions

• ARTC Hunter 200+ Infrastructure Guidelines.

All structures are designed to achieve a 100-year design 
life and accommodate SM1600 or 350LA design load, in 
accordance with AS5100.2 and ARTC Hunter 200+. 

Clearances around the rail line have been designed 
in accordance with the Hunter 200+ Infrastructure 
Guidelines. The section of rail line from Werris Creek 
to Muswellbrook, which includes Scone, requires that 
provision be made for two rail lines and one access track. 
Hence the following is required by all structures over the 
rail line:

• Minimum vertical clearance envelope of 5.15 metres

• Provision to lift any structure to achieve vertical 
clearance envelope of 7.1 metres

• A minimum 15.3 metre wide horizontal 
clearance envelope.

4.2.3 Urban design strategy and principles
Strategic design for the identified options has taken into 
consideration the policy, procedures and design principles 
outlined in the RMS urban design document Beyond the 
Pavement (RTA 2009). This document describes how to 
incorporate urban design into infrastructure projects for 
which RMS is responsible. The use of this document has 
contributed to improved design quality and increased 
community satisfaction. Design outcomes that are to be 
achieved, in accordance with the document, include:

• Road projects that fit sensitively with the landform 
and the built, natural and community environments 
through which they pass

• Road projects which contribute to accessibility and 
connectivity of communities

• Road projects which contribute to the overall quality 
of the public domain for the community. 

4.2.4 Description of upgrade options
Each of the options which were progressed through 
to strategic design is presented in the sections below. 
For all options, strategic design drawings, including major 
structures, are presented in Volume 2. 
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4.2.4.1 Option 1 – New England Highway bypass 
to the west of town (bridge south of town)
For the strategic design of the proposed works refer 
to Volume 2. A plan view of Option 1 is presented in 
Figure 4-2.

Road design
Option 1 commences south of Scone, near the Scone 
electricity substation. It connects with the existing highway 
at a roundabout intersection and heads west, climbing 
towards the Main Northern Railway. The alignment 
continues to climb to a point approximately chainage 
280 metres along the bypass before falling towards 
the existing ground level 500 metres further along. 
The road then curves to the right to head north, just 
above existing ground level, and passes through the 
south-western corner of Scone Golf Course. Once clear 
of the golf course, the alignment continues north towards 
Liverpool Street.

Approximately 2100 metres along the alignment, an 
intersection is to be built to service the sports fields, 
sewage treatment plant and isolated properties along 
Kingdon Street to the west of the realigned highway. 
Access to the sports fields from Liverpool Street is 
provided via a new road within the existing Orthes Street 
road corridor. Approximately 300 metres north of the 
Kingdon Street intersection the alignment intersects 
with Liverpool Street approximately 150 metres west of 
Aberdeen Street. From Liverpool Street the alignment 
curves east towards the town centre to approach to the 
existing highway north of the town centre. On approach 
to the existing highway the proposed alignment curves 
to the left to tie into the existing highway to allow 
through traffic free flow access to the existing highway. 
A northern connection from Scone joins the alignment 
at an intersection approximately 3750 metres along the 
bypass alignment.

Figure 4-2 Option 1 New England Highway bypass to the west of Scone
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With the exception of the tie-in points to the existing 
highway and approaches to the bridge over the Main 
Northern Railway, the entire route lies within the Kingdon 
Ponds floodplain. 

To provide access from the existing road network 
to the realigned highway, the following intersections 
are proposed:

• A roundabout intersection at the realigned 
highway / New England Highway intersection 
(chainage zero metres)

• A channelised right turn intersection for the sports 
field access road with the realigned highway 
(chainage 2100 metres)

• A signalised intersection with Liverpool Street 
approximately 150 metres west of Aberdeen Street 
(chainage 2400 metres)

• A channelised right turn intersection for vehicle 
access from the realigned highway to the Northern 
areas of the Scone township (chainage 3750 metres).

To accommodate the new road alignment, the following 
intersection is proposed to be closed:

• Kingdon Street to the east and west of the 
realigned highway. 

Access for Kingdon Street residents, sewage treatment 
plant and sports field users will be via a new access 
road connecting to the realigned highway at approximate 
chainage 2100 m. Alternative access will be provided 
via Liverpool Street through the existing Orthes Street 
road corridor.

Initially, the route was developed to allow highway traffic 
to bypass the town centre without interruption to traffic 
flow. Three access points were provided for traffic to 
access the town from the bypass – channelised right-turn 
intersections for the northern and southern access points 
and a grade separated interchange at Liverpool Street. 
In order to reduce the amount of road works required, the 
route was refined to the current layout. This resulted in a 
two kilometre reduction in roadworks.

For the most part Option 1 consists of a two-way, two-
lane configuration. At the Liverpool Street intersection the 
formation is widened to dual carriageway to allow for an 
increased volume of traffic to get through the traffic light 
controlled intersection during a green phase.

Bridge design
The strategic design of the bridge over rail in Option 1 has 
been undertaken to carry two 3.5 metre traffic lanes and 
three metre shoulders, as shown in the road alignment 
(see design drawings in Volume 2).

The bridge design consists of a single 22 metre span 
structure at a skew of 16 degrees. The superstructure 
consists of six 1000 millimetre deep super-T precast 

girders supporting an in situ composite deck slab. The 
precast girders are supported on elastomeric bearings. 
Expansion joints for small movements are provided at both 
abutments, as per standard RMS drawing RTAB035A.

A precast girder solution is considered best for the site 
as it will minimise the required rail possession time and 
reduce safety risks during construction. In addition, the 
use of this solution, along with elastomeric bearings and 
expansion joints, will allow for the structure to be raised 
for potential double stacking, as required by ARTC 
Hunter 200+ Infrastructure Guidelines. 

The substructure consists of a reinforced concrete 
abutment headstock supported on cast-in-place 
piles. Reinforced soil walls (RSW) will be designed to 
accommodate the earth pressure and the surcharge 
loadings. Reinforced soil walls are proposed to support 
the approach embankments to minimise the required span 
length and land impacted by the structure. Reinforced 
soil walls and piles are to be designed to accommodate 
the additional load produced by the abovementioned 
raising of the structure and subsequent fill. Horizontal 
perpendicular clearance between the reinforced soil walls 
is 16.3 metres. Vertical clearance greater than 5.15 metres 
has been achieved.

Reinforced concrete traffic barriers with safety screens 
have been provided in accordance with RMS and ARTC 
requirements. Standard RMS approach slabs are provided 
at each end of the structure.

Flood levels for this option have not yet been determined, 
and hence have not been taken into consideration in 
the bridge design.

4.2.4.2 Option 2 – Realign New England Highway 
to Muffett Street (bridge north of town)
For the strategic design of the proposed roadworks 
refer to Volume 2. A plan view of Option 2 is presented 
in Figure 4-3.

Road design
Option 2 commences approximately 100 metres south of 
the existing Susan Street intersection with Kelly Street and 
curves to the left to avoid the existing heritage property 
located at 2 Shaw Street. The alignment continues north 
to meet the existing Muffett Street road corridor. Once 
within the road corridor, the road continues north for 
approximately 700 metres before commencing the climb 
over the Main Northern Railway. Approximately 1240 
metres along the realigned New England Highway the road 
curves to the left to cross the railway and head towards 
the existing highway north of the Scone town centre. Once 
clear of the rail corridor, the alignment begins to drop back 
towards the existing ground level. Approximately 1580 
metres along the realigned New England Highway a new 
roundabout intersection is proposed to provide access to 
the new industrial estate and the northern areas of Scone. 
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Once clear of the roundabout, the proposed alignment 
curves to the right before tying into the existing highway 
at approximately 1820 metres along the alignment. From 
here the proposed alignment is to match existing levels, 
with some changes required to the existing linemarking 
to suit the proposed alignment; 1980 metres along the 
realignment, the proposed alignment matches the existing 
highway geometry. 

This highway alignment is proposed to continue as dual 
carriageway through to the existing Primo Smallgoods 
access, before merging into a two-lane highway for 
the climb over the railway. The road then continues 
as a two-lane highway through to the end of the 
proposed alignment.

Due to the location of the bridge over the Main Northern 
Railway, the existing saleyards access will be closed. 
A new access road is proposed for the saleyards. 
This road will commence towards the end of the Primo 
Saleyards access road and continue north to meet with 
the eastern property of the saleyards boundary.

Option 2 allows for the existing level crossing to stay open 
while providing continual access to each side of town in 
the event of the level crossing being temporarily closed.

To provide access from the existing road network 
to this realigned highway the following intersections 
are proposed:

• A signalised intersection of Susan Street and Kelly 
Street with right-turn bays for traffic entering Susan 
Street from Kelly Street

• A channelised right-turn intersection for Kelly Street 
(south) with the realigned highway. This is to provide a 
shorter access for residents to either side of town when 
the level crossing is open

• A channelised intersection for Sherwood Street 
connecting to the realigned highway

• A channelised intersection for McLoughlin Street 
(south) connecting to the realigned highway

• A left in / left out intersection for McLoughlin Street 
(north) connecting to the realigned highway

Figure 4-3 Option 2 Realign New England Highway to Muffett Street
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• A channelised intersection for the existing Primo 
Small Goods access road

• A t-intersection with widening provision for B-triples 
for the saleyards access road connecting to the 
upgraded Primo Smallgoods access road.

To accommodate the new road alignment, the following 
intersections are proposed to be closed:

• Phillip Street with Muffett Street; access for Philip Street 
residents to the highway will be via Main Street

• Makybe Diva Street and New England Highway; 
access to Makybe Diva Street will be via a new 
intersection with the proposed highway.

Bridge design
The strategic design of the bridge over the rail line in 
Option 2 has been undertaken to carry two 3.5 metre 
traffic lanes and 3 metre shoulders as shown in the 
road alignment.

The design consists of a single 26 metre span structure at 
a skew of 35 degrees. The superstructure consists of eight 
1500-millimetre deep super-T precast girders supporting 
an in situ composite deck slab. The precast girders are 
supported on elastomeric bearings and expansion joints 
for small movements are provided at both abutments as 
per standard RMS drawing RTAB035A.

A precast girder solution is considered best for the site 
as it will minimise the required rail possession time and 
reduce safety risks during construction. Additionally, the 
use of this solution, along with elastomeric bearings and 
expansion joints, will allow for the structure to be raised 
for potential double stacking as required by ARTC Hunter 
200+ Infrastructure Guidelines.

The substructure consists of a reinforced concrete 
abutment headstock supported on cast-in-place piles. 
Reinforced soil walls will be designed to accommodate the 
earth pressure and the surcharge loadings. Reinforced soil 
walls have been detailed to minimise the required span 
length and land impacted by the structure. Reinforced soil 
walls and piles are to be designed to accommodate the 
additional load produced by the abovementioned raising 
of the structure and subsequent fill. Horizontal clearance 
between the reinforced soil walls is 16.6 metres. Vertical 
clearance of greater than 5.15 metres has been achieved.

Reinforced concrete traffic barriers with safety screens 
have been provided because the structure is located over 
the rail line. Standard RMS approach slabs are provided at 
each end of the structure. The reinforced concrete traffic 
barriers extend along the approach structure due to the 
height of the reinforced soil walls.

Flood levels for this option have not yet been determined 
and hence have not been taken into consideration in the 
bridge design.

4.2.4.3 Option 3 – Road over rail bridge at the Kelly 
Street level crossing
For the strategic design of the proposed roadworks 
refer to Volume 2. A plan view of Option 3 is presented 
in Figure 4-4.

Road design
Option 3 commences approximately 100 metres south of 
the existing Susan Street and Kelly Street intersection and 
curves to the left to avoid the existing heritage property 
located at 2 Shaw Street. The alignment continues to 
run parallel to the heritage property boundary and near 
the existing Philip Street and Muffett Street intersection, 
curves to the left as it climbs to pass over Muffett Street 
and the Main Northern Railway. Once clear of the railway 
the alignment drops to a new intersection with Kelly Street 
opposite the Forbes Street road corridor. The realigned 
highway alignment is proposed to continue as dual 
carriageway through to the new Kelly Street intersection. 

To provide access from the existing road network 
to the realigned highway the following intersections 
are proposed:

• A signalised intersection at Susan Street and 
Kelly Street with right-turn bays for traffic entering 
Susan Street from Kelly Street

• A channelised right-turn intersection for Muffett Street 
with the realigned highway. Muffett Street has been 
widened at the intersection to accommodate B-triples

• A signalised intersection with Kelly Street opposite the 
Forbes Street road corridor; dual right turn movements 
have been considered for northbound vehicles, and 
a free flow left turn slip lane has been provided for 
vehicles travelling southbound.

To accommodate the new road alignment the following 
intersections are proposed to be closed:

• Phillip Street with Muffett Street; access for Philip Street 
residents to the highway will be via Main Street

• Forbes Street and New England Highway; access to 
Forbes Street will be via a new intersection with Hill 
Street. This includes reconstruction of approximately 
150 metres of local road

• Kelly Street level crossing with New England 
Highway; access over the railway will be via the 
new highway alignment.

This highway alignment is proposed to continue as dual 
carriageway for the entire route up to the northern tie-in 
point with the existing highway.
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Bridge design
The strategic design of the bridge over the rail line 
in Option 3 accommodates four traffic lanes, median 
strip and footpaths, as shown in the road alignment. 
The structure elevates the proposed alignment over the 
existing Muffett Street and Main North rail line.

The design consists of two adjacent three-span structures 
linked using a common deck slab. The structure is on a 
horizontal curve, with span lengths of 25 metres, 28 metres 
and 28 metres along the control line. Skew ranges from 
18 to 24 degrees. Each structure has differing span 
lengths to accommodate the horizontal curve and provide 
clearance over the road and rail corridors.

A precast girder solution is considered best for the site 
as it will minimise the required rail possession time and 
reduce safety risks during construction. In addition, the 
use of this solution, along with elastomeric bearings 
and expansion joints, will allow for the structure to be 
raised for potential double stacking as required by ARTC 
Hunter 200+ Infrastructure Guidelines. 

Twin structures with independent piers were chosen to 
give more flexibility to the span lengths and reduce the 
width of the piers. This results in more natural light entering 
underneath the structure and leads to a more aesthetically 
pleasing result. The use of continuous precast girders 
reduces structural depth, and minimises the pier footprint. 
This enables the span lengths to be minimised.

The substructure consists of spill-through abutments with 
reinforced concrete headstocks supported on cast-in-
place piles. Piers are full height blade wall type, and 
are supported on cast-in-place piles. The decision to 
use blade wall piers was driven by impact requirements 
adjacent to the rail lines. Blade wall piers have been 
detailed to eliminate the need for a pile cap.

Reinforced concrete traffic barriers with safety screens 
have been provided because the structure is located over 
the rail line and roadway. Standard RMS approach slabs 
are provided at each end of the structure.

Figure 4-4 Option 3 road over rail bridge at the Kelly Street level crossing
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Horizontal clearance between the reinforced soil walls 
and piers is 20 metres. Vertical clearance of greater than 
5.15 metres has been achieved.

Flood levels for this option have not yet been determined 
and hence have not been taken into consideration in the 
bridge design.

4.2.4.4 Option 4 – Road over rail bridge at the Kelly 
Street rail crossing
For the strategic design of the proposed roadworks refer 
to Volume 2. A plan view of Option 4 is presented in 
Figure 4-5.

Road design
Option 4 has been based on a layout developed by 
RMS in close consultation with UHSC. This layout was 
forwarded to AECOM on 29 May 2012. 

Option 4 commences approximately 100 metres south of 
the existing Susan Street and Kelly Street intersection and 
curves to the left to avoid the existing heritage property 
located at 2 Shaw Street. Once past the heritage property 
the alignment diverges from the existing road corridor to 
run approximately parallel to Kelly Street as it passes over 
the Main Northern Railway. Once clear of the railway the 
alignment curves to the right to tie in with the existing Kelly 
Street alignment opposite the Forbes Street road corridor. 
The realigned highway alignment is proposed to continue 
as dual carriageway through to the new Kelly Street tie-in. 

To maintain access for highway vehicles through Scone 
during construction of the overpass, a temporary access 
road is incorporated into the strategic design to continue 
Susan Street through to the existing level crossing. 
Once construction of the overpass has been completed, 
the level crossing will be closed and the temporary 
access road converted to a vehicle parking area for 
Elizabeth Park.

Figure 4-5 Option 4 road over rail bridge at the Kelly Street level crossing
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To provide access from the existing road network 
to the realigned highway, the following intersections 
are proposed:

• A signalised intersection at Susan Street and 
Kelly Street

• A channelised right-turn intersection for Muffett Street 
with the realigned highway. Muffett Street has been 
widened at the intersection to accommodate B-triples

• An offset roundabout intersection with Guernsey Street 
and Mount Street; Southbound vehicles on Kelly Street 
have a free flow lane through the intersection:

 – To minimise road works and property acquisition 
or adjustment it is noted that the roundabout will 
have a longitudinal grade of five per cent through 
the intersection

 – Combined with a standard two per cent adverse 
crossfall on the roundabout carriageway, it is 
possible that high vehicles may tip over when 
travelling through the intersection

 – The resultant grade is unsafe for high vehicles, 
and nor does it comply with current road 
design standards

• A channelised right-turn intersection for Belmore St 
with the realigned highway.

To accommodate the new road alignment the following 
intersections are proposed to be closed:

• Belmore Street with Kelly Street. A new channelised 
right turn intersection is to be provided for Belmore 
Street residents opposite the Forbes Street 
road corridor

• Forbes Street and New England Highway. Access to 
Forbes Street will be via a new intersection with Hill 
Street. This includes reconstruction of approximately 
150 metres of local road

• Kelly Street Level Crossing with New England 
Highway. Access over the railway will be via the 
new highway alignment.

Bridge design
The strategic design of the road over rail bridge in 
Option 4 has been undertaken to carry four traffic lanes, 
a median and footpaths on each side, as shown in the 
road alignment.

The design consists of a single span structure at a skew 
of 35 degrees. The span is approximately 33 metres long, 
spanning the Main Northern Railway. The superstructure 
consists of twelve 1500 millimetre deep super-T precast 
girders which support an in situ composite deck slab. The 
precast girders are supported on elastomeric bearings.

A precast super-T girder solution is considered the best 
superstructure option for the site as it has a proven track 
record for safe and efficient construction over live rail 
environments. Additionally, the use of this solution, along 
with elastomeric bearings and expansion joints, will allow 
for the structure to be raised for future double stacking as 
required by ARTC Hunter 200+ Infrastructure Guidelines. 

The substructure consists of reinforced concrete 
abutment headstocks supported on cast-in-place piles. 
The abutments are semi-integral. Expansion joints for 
small movements are provided at both abutments as 
per standard RMS drawing RTAB035A. The use of this 
abutment style eliminates the need for high maintenance 
deck joints. 

Reinforced soil walls will be designed to accommodate the 
earth pressure and the surcharge loadings. The reinforced 
soil walls are detailed to minimise the required span 
length and land impacted by the structure. Reinforced 
soil walls and piles are to be designed to accommodate 
the additional load produced by the abovementioned 
raising of the structure and subsequent fill. Horizontal 
perpendicular clearance between the reinforced soil 
walls of 19 metres is in excess of that required for the rail 
tracks and access track. Vertical clearance of greater 
than 5.15 metres has been achieved, as required by 
ARTC standards.

Medium performance reinforced concrete traffic barriers 
with safety screens have been provided because the 
structure is located over the rail line. Standard RMS 
approach slabs are provided at each end of the structure.

Flood levels for this option have not yet been determined 
and hence have not been taken into consideration in the 
bridge design. 
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4.2.4.5 Option 5 – Rail realignment and new railway 
station to the west of town
For the strategic design of the proposed rail alignment 
refer to Volume 2. A plan view of Option 5 is presented in 
Figure 4-6.

Rail design
Option 5 proposes resolving the conflict at the Kelly Street 
Crossing by shifting the rail alignment from the centre of 
the town of Scone to the western edge of the town. As well 
as removing the rail line which currently splits the town 
centre, this option would relocate the interface between 
the Main Northern Railway and New England Highway to 
the north of the town, and would remove the conflict with 
a road over rail bridge. As part of the relocation of the 
rail corridor, this option also requires the relocation of the 
train station to the western side of town along the new rail 
corridor at Liverpool Street. 

Owing to the geography of the area, Option 5 must 
traverse the broad floodplain of Parsons Gully, Kingdon 
Ponds and Middle Brook. For the purposes of a strategic 
route assessment, a preliminary assessment of potential 
flood risks and impacts that will need to be managed has 
been made. Should this option be considered further, 
associated flood risks would need to be assessed further 
during future design development.

Due to the constraints detailed below, this option 
requires a significant level of both earthworks and rail 
support structures:

• 5748 metres of new rail corridor, which includes 
a 2843 metres passing loop and a 660 metre 
platform loop

• 3803 metres of viaduct (for flood mitigation).

This option would completely remove all at-grade conflicts 
between road and rail traffic, as well as removing the rail 
corridor from the centre of town. In addition to reducing 
noise effects, the relocation of the rail corridor would have 
numerous positive benefits to the community, particularly 
in terms of ease of road transport through town.

The realignment begins approximately two kilometres south 
of Scone township and proceeds north west, passing to the 
east side of the sewage treatment plant, and cutting across 
the south western corner of the Scone Golf Course and the 
playing fields. From here, it runs parallel to Aberdeen Street 
for the length of the street as it moves north of Scone, and 
then veers west to avoid existing creeks. Once the route 
reaches the north end of Scone, the alignment swings back 
east, crossing the existing location of the New England 
Highway 1.1 kilometres north of the existing Kelly Street level 
crossing, and joining up with the existing Main Northern 
Railway two kilometres north of the existing Scone Station.

The passing loop begins 400 metres south of the 
proposed Scone station platform. The station is 
accessed by a turnback loop from the passing loop. 
This arrangement reduces conflict between through traffic 
on the main line and traffic from the south stopping at 
Scone, while keeping the station accessible even when 
a train is parked in the loop. 

The initial works also identified certain critical 
infrastructure not to be affected by any rail works. These 
included the sewage treatment plant and the cemetery 
to the north of town. At the southern end, the horizontal 
alignment is governed by the locations of existing creeks, 
and the goal of keeping the alignment as close to town as 
possible to reduce the effect that any earthworks have on 
the floodplain. The alignment was also designed to come 
as close as possible, without impacting on, the sewage 
treatment plant. At the northern interface with the existing 
alignment, the minimum radius curves are used to allow 
the alignment to be kept as close to the western side of 
town as possible, and to rejoin the existing rail alignment in 
as short a distance as possible. 

The rail vertical alignment in the area surrounding Scone is 
tightly governed by the grades of the existing land and the 
flooding mitigation requirements of the area. The eastern 
side of Scone includes a steep hill range, and to the west 
of Scone is a major flood plain. Realignment to the east 
would therefore require significant tunnelling, making 
this option unfeasible. Realignment to the west requires 
encroaching on the flood plain. To ensure that the rail line 
remains trafficable during up to a one-in-50-year flood, 
approximately two thirds of the total alignment design was 
raised on viaduct to meet the requirement for the rail line 
not to become inundated under peak flooding conditions, 
and to allow free flowing of floodwaters beneath 
the structure. 

The second factor affecting the vertical alignment is that 
realignment will require the rail corridor to cross two major 
road corridors – Liverpool Street to the west and the 
New England Highway to the north. Liverpool Street is an 
important road access passage to the western parts of 
town, Scone Airport and racetrack, and to towns such as 
Merriwa and Cassilis. The New England Highway is the 
major inland north/south corridor between Sydney and 
Brisbane. This requirement has forced the lifting of the 
viaduct higher again at these locations to give a 5.4 metre 
vehicle clearance. 

A road over rail option has also been considered at 
Liverpool Street which would allow a slightly reduced rail 
level, although any reduction would be minor owing to the 
structure depth. In addition, the road alignment would be 
problematic for large vehicles, owing to the steep grades 
and tight curve radii required. 



44

4 Option development

Scone – Kelly Street Level Crossing – Options assessment and feasibility report

Due to the factors mentioned above, in all but the most 
southerly portion of the proposed alignment the rail line 
cannot follow the existing ground level. The rail line must 
instead be raised above ground level, resulting in heavy 
use of viaducts. 

The location of the new train station has been selected 
to position the station close to Liverpool Street such that 
it remains accessible despite being removed from the 
Scone’s business district. The new station platform will be 
located on the viaduct, with the station building located at 
ground level with lift and stair access to the platform. New 
roads will be constructed to allow car and bus access 
to the station, as well as a new car park. Revised road 
access will also be provided to the playing fields and 
sewage treatment plant, as these will have their existing 
access affected by the new viaduct.

Access roads have been provided at grade for the 
southern end of the alignment where embankments are 
used, and at ground level for the bulk of the alignment on 
viaduct. Access requirements for maintenance along the 
viaduct structure will need to be established with ARTC 
at a further level of design.

Bridge design
The strategic design option for relocating the rail 
line requires an approximately 3800-metre long 
bridge structure for the purpose of meeting flooding 
requirements. In addition, this bridge will provide grade 
separation of the rail and road crossings throughout 
Scone, including Kingdon Street, Liverpool Street, 
and the New England Highway.

Figure 4-6 Option 5 Rail realignment and new railway station to the west of town
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The length of bridge or viaduct required has been 
determined by a preliminary flooding investigation. 
This length will be highly dependent upon further flooding 
analysis if this option were to proceed. A clearance of 
500 millimetres freeboard has been achieved with the 
current proposal.

In order to achieve a cost-efficient relationship between 
the superstructure and substructure costs, a span 
of 30 metres has been chosen. Preliminary analysis 
shows that this can be achieve by using 1800 millimetre 
deep precast super-T girders. The design load for 
the structure is 350LA as per the ARTC Hunter 200+ 
Infrastructure Guidelines.

A precast girder solution is considered best for the 
majority of the structure at this site as it will minimise onsite 
construction activities and reduce safety risks during 
construction. Expansion joints are provided at every 
fourth pier.

As the number of tracks increase along the length of the 
bridge from one to three, the number of girders in cross 
section varies from two to six respectively, to account for 
the additional width of the structure. At the location of the 
proposed Scone station an additional girder has been 
shown to account for the additional width of the platform.

The substructure of the main viaduct structure consists of 
blade columns supported on bored piles. Large diameter 
bored piles were chosen to reduce the overall number of 
piles required, and subsequently reduce the cost of the 
substructure. Blade walls were chosen for the columns to 
eliminate the need for a reinforced concrete headstock 
to support the girders. At the location of the expansion 
joints in the superstructure, a pile cap at the base of the 
blade column is provided, allowing for two rows of piles. 
This will provide the required strength at the base of the 
pier in order to resist the longitudinal breaking and traction 
forces from the superstructure. A link slab is provided in 
the superstructure in the remaining piers with a single row 
of piles and no pile cap at these locations. 

Walkways are provided, which are affixed to the 
ballast wall. These walkways include refuge points at 
20 metre intervals.

A 5.3 metre clearance has been achieved over Liverpool 
Street. A 4.8 metre clearance has been achieved over 
Kingdon Street. A 5.3 metre clearance has been achieved 
over the New England Highway.
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5 Option assessment

The five options presented in Section 4 were assessed 
in order to determine overall option performance. 
This assessment included the following studies:

• Future scenario modelling – traffic modelling of the 
options using the Paramics Microsimulation, as 
described in Volume 2 of this Option Assessment 
and Feasibility Report 

• Value management study – carried out with 
stakeholders 

• Economic analysis – undertaken using the data 
derived from traffic modelling, crash analysis and 
the strategic cost estimates 

• Constructability assessment

• Construction timeframes.

Constructability issues and construction timeframes for 
each of the options were also examined. The findings of 
each of these studies are discussed in the sections below.

5.1 Future scenario modelling
Traffic modelling of the network performance with each 
of the shortlisted options in place was undertaken using 
the Paramics Microsimulation model developed for this 
project. This approach was used to model the existing 
road network under 2011, 2018 and 2031 traffic loads. 
For each option, the strategic concept geometry was input 
to the existing modelled network and the model was run 
under predicted traffic loads. 

For each of the options, the following network parameters 
were estimated:

• Average vehicles in the network

• Vehicle kilometres travelled (VKT)

• Vehicle hours travelled (VHT)

• Average vehicle speed.

Traffic modelling included analyses of the following 
aspects of the traffic system for the years 2011, 2018 
and 2031: 

• Network statistics – for each of the upgrade options

• Traffic delays and level of service – predicted level 
of service at affected intersections throughout the 
modelled geometry for each of the options; this was 
based on modelled traffic delay

• Crash reduction – preliminary crash analysis in line 
with the RTA Crash Reduction Guide (2004).

The results of these analyses are presented below.

5.1.1 Network statistics

2011
The 2011 network statistics summaries for upgrade 
Options 1, 2, 3, 4 and 5 during the morning and 
afternoon peaks are summarised in Table 5-1 and Table 
5-2 respectively. Statistics for the existing network are 
included for comparison. 

Table 5-1 2011 morning peak network statistics for each option 

Measurements
Existing Kelly St 

level crossing
Option 1 Option 2 Option 3 Option 4 Option 5

Average vehicles in the network 66 87 79 73 66 66

Vehicle kilometres travelled (VKT) 4469 4491 4715 4598 4472 4464

Vehicle hours travelled (VHT) 96 91 102 105 96 96

Average vehicle speed (km/h) 47 50 47 44 47 47

Table 5-2 2011 afternoon peak network statistics for each option 

Measurements
Existing Kelly St 

level crossing
Option 1 Option 2 Option 3 Option 4 Option 5

Average vehicles in the network 77 98 89 85 79 73

Vehicle kilometres travelled (VKT) 4401 4864 4638 4592 4442 4424

Vehicle hours travelled (VHT) 99 101 100 107 100 94

Average vehicle speed (km/h) 47 50 48 44 46 48
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Option 1, with the bypass around the Scone town centre, 
produces lowest VHT during the morning peak where no 
trains are operating during model hour. Whereas when 
trains operate during the PM peak, Option 5 produces the 
least VHT. This is attributable to the increased average 
vehicle speeds on both of these routes, with less conflict 
points between rail and road along the route. 

Comparing the network statistics summarised in the 
tables above, Option 2 produces the greatest vehicle 
kilometres travelled (VKT) due to the increased distance 
travelled along New England Highway, when no trains 
operate. Compared to the existing network, Option 2 also 
recorded higher vehicle hours travelled (VHT) during both 
the morning and afternoon peaks. This may be a result 
of the introduction of two signalised intersections within 
the network.

Option 3 indicated higher VKT when compared to the 
existing road network during the morning and afternoon 
peaks due to the increased length of this option. Option 
3 recorded lower average vehicle speeds during both 
morning and afternoon peaks and a corresponding 
increase in vehicle hours travelled. The VHT is also 
affected by the inclusion of the two signalised intersections 
in this option.

Comparable VKT results were found for Option 4 and the 
existing traffic network under 2011 conditions for both the 
morning and afternoon peaks. Vehicle speeds during each 
of the peak periods were similar to the base scenario with 
similar VHT. 

2018
The 2018 network statistic summaries for upgrade 
Options 1, 2, 3, 4 and 5 during the morning and afternoon 
peaks are summarised in Table 5-3 and Table 5-4 
respectively. Statistics for the existing network are 
included for comparison. 

Option 1, when compared to the existing traffic scenario, 
indicates relatively high average vehicle speeds. This is 
particularly the case during the afternoon peak when 
vehicle speeds are five kilometres per hour higher than 
those predicted for the existing traffic network under 
equivalent traffic loads. These higher vehicle speeds 
influence the vehicle hours travelled for this option, with 
relatively low vehicle hours travelled recorded during the 
afternoon peak hour. The correlation between vehicle 
speed and vehicle hours travelled is less apparent during 
the morning peak. Vehicle kilometres travelled for Option 1 
are comparable to the existing scenario during the 
morning peak. 

As was the case in modelling for 2011, Option 2 continues 
to produce the greater vehicle kilometres travelled (VKT) 
over the existing layout during both the morning and 
afternoon peaks. The average vehicle speeds reported for 
Option 2 show little difference compared to the existing 
road network in the AM peak, however slight average 
increase in speed of 2km/hr is observed for the PM 
peak. The vehicle hours travelled (VHT) summary shows 
greater values for Option 2 during the morning peak, but 
lower values in the afternoon peak, by the same value of 
magnitude. This observation of VHT corresponds to higher 

Table 5-3 2018 morning peak network statistics for each option

Measurements
Existing Kelly St 

level crossing
Option 1 Option 2 Option 3 Option 4 Option 5

Average vehicles in the network 88 117 101 96 89 80

Vehicle kilometres travelled (VKT) 5033 5302 5331 5201 5063 5060

Vehicle hours travelled (VHT) 121 121 126 131 122 110

Average vehicle speed (km/h) 45 48 45 43 45 47

Table 5-4 2018 afternoon peak network statistics for each option 

Measurements
Existing Kelly St 

level crossing
Option 1 Option 2 Option 3 Option 4 Option 5

Average vehicles in the network 106 118 113 109 104 87

Vehicle kilometres travelled (VKT) 5052 5681 5362 5283 5121 5040

Vehicle hours travelled (VHT) 131 122 126 134 128 108

Average vehicle speed (Km/h) 44 49 46 43 44 47
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average vehicle speeds determined for this option during 
the afternoon peak and lower vehicle speeds during the 
morning peak. These observations suggest that there 
is little net traffic benefit in this upgrade proposal, when 
compared against the existing traffic road network under 
2018 conditions.

Option 3 shows greater VKT when compared to the 
existing road network scenario under predicted 2018 
traffic conditions. Similar to its performance under 2011 
traffic conditions, this corresponds to the increased 
travel distance of the network with Option 3. Option 3 
also shows an increase in the VHT for both the morning 
and afternoon peak hours. This is attributable to the 
introduction of two signalised intersections within the 
network, which increases the delay caused by vehicles 
stopped at the signalised intersections. It is noted that the 
signalised intersections were coordinated to the phase 
times of the existing intersection of New England Highway 
and Liverpool Road to minimise the delays generated by 
the signals. 

Similar VKT were recorded for the existing road network 
and Option 4 under predicted 2018 traffic loads for both 
the morning and afternoon peaks. Vehicle hours travelled 
for this option were slightly higher than those for the 
existing road network during the morning peak, but lower 
than those determined for the existing scenario during the 
afternoon peak. 

Comparing the VKT for the existing scenario and Option 5 
under 2018 traffic flows, there is little difference between 
the two scenarios. However, the VHT for this option 
was reduced by approximately 9 and 17.5 per cent 
during the morning and afternoon peak, respectively. 
This is representative of the faster travel speeds of the 
bypass route.

2031
The 2031 network statistics summaries for upgrade 
Options 1, 2, 3, 4 and 5 during the morning and 
afternoon peaks are summarised in Table 5-5 and Table 
5-6 respectively. Statistics for the existing network are 
included for comparison. 

The tables above show that Option 1, when compared 
to the existing road network scenario and under 2031 
traffic conditions, produces reductions in vehicle hours 
travelled (VHT) by approximately 9 per cent in the morning 
peak and 5 per cent in the afternoon peak. These VHT 
reductions correspond to the increased average vehicles 
speeds both the morning and afternoon peak hours. 
During both the morning and afternoon peaks the vehicle 
kilometres travelled (VKT) for Option 1 are higher when 
compared to the existing road network. The VKT for 
this option is the highest of the options during the 2031 
predicted afternoon peak. 

Table 5-5 2031 morning peak network statistics for each option

Measurements
Existing Kelly St 

level crossing
Option 1 Option 2 Option 3 Option 4 Option 5

Average vehicles in the network 137 157 142 138 127 110

Vehicle kilometres travelled (VKT) 6027 6779 6498 6258 6099 6091

Vehicle hours travelled (VHT) 177 161 169 177 164 142

Average Vehicle Speed (km/h) 42 46 44 41 43 45

Table 5-6 2031 afternoon peak network statistics for each option 

Measurements
Existing Kelly St 

level crossing
Option 1 Option 2 Option 3 Option 4 Option 5

Average vehicles in the network 143 158 149 146 136 117

Vehicle kilometres travelled (VKT) 6227 7329 6723 6495 6298 6206

Vehicle hours travelled (VHT) 170 162 162 172 161 138

Average vehicle speed (km/h) 44 49 45 42 44 47



49

5 Option assessment

Scone – Kelly Street Level Crossing – Options assessment and feasibility report

Option 2 shows an increase in the VKT when compared 
to the existing traffic network during both the morning 
and afternoon peak hours. The average vehicle speeds 
of Option 2 show slight increases when compared to the 
existing road network. The VHT estimated for this option 
indicates lower values during both the morning and 
afternoon peak hours, corresponding with the increased 
vehicle speeds.

Option 3 shows greater VKT when compared to the 
existing road network under 2031 traffic conditions. 
Similar VHT rates were estimated for both the morning 
and afternoon peaks when compared to the existing road 
network scenario. This suggests that the delays introduced 
by the signalised intersections are roughly equivalent to 
those generated by the existing level crossings.

Consistent with the 2018 results, Option 4 shows a slight 
increase in VKT for both the morning and afternoon peak 
when compared with the existing traffic network. This 
corresponds with the increased travel distance of the 
network. Option 4 average similar vehicle speeds through 
the network as the existing road network. However, VHT 
is lower in Option 4 due to the removal of a signalised 
intersection in favour of a roundabout.

Comparing the VKT for the existing road network and 
Option 5 indicates little difference between the two 
scenarios. However, Option 5 reduces the VHT by 
approximately 20 per cent during the morning peak and 
19 per cent during the afternoon peak. This represents 
greater proportional time savings than the 2018 forecasts.

5.1.2 Traffic delay and level of service

2011 modelled intersection performances
Modelled intersection performances for each of the options for 2011 are presented for the morning and afternoon peak 
hours in Table 5-7 and Table 5-8 respectively (please note the abbreviation ‘LoS’ in the tables indicates level of service). 
The existing intersection performance is included for comparison.

Table 5-7 2011 intersection performance during the AM peak (8am–9am) for each option 

Intersection

Existing 
network

Option 1 Option 2 Option 3 Option 4 Option 5

Delay 
(sec)

LoS Delay 
(sec)

LoS Delay 
(sec)

LoS Delay 
(sec)

LoS Delay 
(sec)

LoS Delay 
(sec)

LoS

New England Hwy | 
Everleigh Ct

< 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A

New England Hwy | 
Mount St

< 5.0 A < 5.0 A < 5.0 A 5.5 A 13.6 A < 5.0 A

New England Hwy | 
Guernsey St

< 5.0 A < 5.0 A < 5.0 A – – – – < 5.0 A

New England Hwy | 
Muffett St

< 5.0 A < 5.0 A < 5.0 A – – – – < 5.0 A

New England Hwy | 
Susan St

< 5.0 A < 5.0 A 10.5 A 11.8 A < 5.0 A < 5.0 A

New England Hwy | 
St Aubins St

< 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A

Main St | Susan St < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A

Main St | Liverpool St < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A

New England Hwy | 
Gundy Rd

< 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A

Guernsey St | Liverpool St < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A

Hill St | Liverpool St < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A

New England Hwy | 
Liverpool St

23.1 B 20.3 B 25.9 B 26.4 B 18.0 B 23.2 B
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Table 5-8 2011 intersection performance during the PM peak (4.15pm–5.15pm) for each option

Intersection

Existing 
network

Option 1 Option 2 Option 3 Option 4 Option 5

Delay 
(sec)

LoS Delay 
(sec)

LoS Delay 
(sec)

LoS Delay 
(sec)

LoS Delay 
(sec)

LoS Delay 
(sec)

LoS

New England Hwy | 
Everleigh Ct

< 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A

New England Hwy | 
Mount St

< 5.0 A < 5.0 A < 5.0 A < 5.0 A 17.2 B < 5.0 A

New England Hwy | 
Guernsey St

< 5.0 A < 5.0 A < 5.0 A – – – – < 5.0 A

New England Hwy | 
Muffett St

7.0 A 6.7 A < 5.0 A – – – – < 5.0 A

New England Hwy | 
Susan St

< 5.0 A < 5.0 A 10.0 A 22.0 B < 5.0 A < 5.0 A

New England Hwy | 
St Aubins St

< 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A

Main St | Susan St < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A

Main St | Liverpool St < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A

New England Hwy | 
Gundy Rd

< 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A

Guernsey St | Liverpool St 8.9 A 10.4 A 6.9 A 7.2 A 7.1 A < 5.0 A

Hill St | Liverpool St < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A

New England Hwy | 
Liverpool St

19.9 B 20.6 B 20.0 B 18.6 B 18.8 B 17.4 B

Modelled intersection performance, during both the morning and afternoon peaks, was generally good, with levels of 
service at all but two intersections exhibiting levels of service of classified as ‘good operation’ (that is, level of service 
is A). For Option 4, levels of service at the intersection of New England Highway and Mount Street dropped to a 
classification of ‘good with acceptable delay’ (B) during both the morning and afternoon peak periods. The modelled 
level of service at the New England Highway and Liverpool Street was generally ‘good with acceptable delays’ (B), 
for all the Options 1 to 5 during both AM and PM peak hours.
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2018 modelled intersection performances
Modelled intersection performance for each of the options for 2018 is presented for the morning and afternoon peaks in 
Table 5-9 and Table 5-10 respectively. The existing intersection performance is included for comparison.

Table 5-9 2018 intersection performance during the AM peak (8am–9am) for each option

Intersection

Existing 
network

Option 1 Option 2 Option 3 Option 4 Option 5

Delay 
(sec)

LoS Delay 
(sec)

LoS Delay 
(sec)

LoS Delay 
(sec)

LoS Delay 
(sec)

LoS Delay 
(sec)

LoS

New England Hwy | 
Everleigh Ct

< 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A

New England Hwy | 
Mount St

< 5.0 A < 5.0 A < 5.0 A 6.1 A 15.1 B < 5.0 A

New England Hwy | 
Guernsey St

< 5.0 A 13.6 A < 5.0 A – – – – < 5.0 A

New England Hwy | 
Muffett St

13.4 A < 5.0 A < 5.0 A – – < 5.0 A < 5.0 A

New England Hwy | 
Susan St

< 5.0 A 9.3 A 11.2 A 12.0 A < 5.0 A < 5.0 A

New England Hwy | 
St Aubins St

< 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A

Main St | Susan St < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A

Main St | Liverpool St < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A

New England Hwy | 
Gundy Rd

< 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A

Guernsey St | Liverpool St 12.5 A 19.0 B 22.6 B 24.1 B 24.4 B < 5.0 A

Hill St | Liverpool St < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A

N. England Hwy | 
Liverpool St

29.1 C 36.0 C 37.2 C 38.5 C 30.5 C 23.6 B
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Table 5-10 2018 intersection performance during the PM peak (4.15pm–5.15pm) for each option

Intersection

Existing 
network

Option 1 Option 2 Option 3 Option 4 Option 5

Delay 
(sec)

LoS Delay 
(sec)

LoS Delay 
(sec)

LoS Delay 
(sec)

LoS Delay 
(sec)

LoS Delay 
(sec)

LoS

New England Hwy | 
Everleigh Ct

< 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A

New England Hwy | 
Mount St

< 5.0 A < 5.0 A < 5.0 A < 5.0 A 17.8 B < 5.0 A

New England Hwy | 
Guernsey St

5.2 A < 5.0 A < 5.0 A – – – – < 5.0 A

New England Hwy | 
Muffett St

35.7 C 13.1 A < 5.0 A – – < 5.0 A < 5.0 A

New England Hwy | 
Susan St

< 5.0 A < 5.0 A 10.6 A 22.8 B < 5.0 A < 5.0 A

New England Hwy | 
St Aubins St

< 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A

Main St | Susan St < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A

Main St | Liverpool St < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A

New England Hwy | 
Gundy Rd

< 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A

Guernsey St | Liverpool St 32.6 C 11.8 A 33.7 C 35.0 C 35.9 C < 5.0 A

Hill St | Liverpool St < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A

New England Hwy | 
Liverpool St

31.0 C 22.2 B 33.0 C 31.9 C 31.4 C 18.3 B

Levels of service modelled at most of the intersections 
throughout the network were classified as ‘good operation’ 
(A) for all options. Five intersections indicated lower 
levels of service for one or more options with levels of 
services at each of these intersections ranging between 
‘good with acceptable delays’ (B) and ‘satisfactory’ (C). 
Levels of service across the options were generally better 
during the morning peak. All options had fewer numbers 
of intersections with lower levels of service than the 
existing arrangement. Option 5 had the lowest number of 
intersections with a lower level of service, with only the 
New England Highway and Liverpool Street intersection 
being classified as ‘good with acceptable delays’ (B) 
during both the morning and afternoon peaks. 

For Option 2, reductions in delays were modelled for the 
New England Highway and Muffett Street intersection due 
to the reconfiguration of the intersection. For the same 
intersection, Options 3 and 5 produce minimal delays due 
to the removal of the level crossing.

In Options 2 and 3, the signalisation of the New England 
Highway and Susan Street intersection increases 
the general delay of the intersection.

For all options where the Liverpool Street level crossing is 
retained within the network, the proximity of the Guernsey 
Street and Liverpool Street intersection to the Liverpool 
Street level crossing increases the delay at the intersection 
when the rail crossing is activated. However in Option 1, 
the bypassing of Liverpool Street minimises this impact. 
Similarly, Option 5 produces the greatest benefits because 
the level crossing is removed completely.

The intersection of New England Highway and Liverpool 
Street operates at a ‘satisfactory’ (C) level of service for 
most of the existing scenario and option scenarios, except 
for Option 5 where it operates at level of service B, where 
the Liverpool Street level crossing is removed.
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2031 modelled intersection performances
Modelled intersection performance for each of the options during 2031 is presented for the morning and afternoon peak 
hours in Table 5-11 and Table 5-12 respectively. The existing intersection performance is included for comparison.

Table 5-11 2031 intersection performance during the AM peak (8am–9am) for each option

Intersection

Existing 
network

Option 1 Option 2 Option 3 Option 4 Option 5

Delay 
(sec)

LoS Delay 
(sec)

LoS Delay 
(sec)

LoS Delay 
(sec)

LoS Delay 
(sec)

LoS Delay 
(sec)

LoS

New England Hwy | 
Everleigh Ct

< 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A

New England Hwy | 
Mount St

< 5.0 A < 5.0 A < 5.0 A 19.0 B 17.1 A < 5.0 A

New England Hwy | 
Guernsey St

6.4 A 14.7 B < 5.0 A – – – – < 5.0 A

New England Hwy | 
Muffett St

34.2 C 34.2 C < 5.0 A – – < 5.0 A < 5.0 A

New England Hwy | 
Susan St

< 5.0 A 10 A 11.1 A 12.5 A < 5.0 A < 5.0 A

New England Hwy | 
St Aubins St

< 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A

Main St | Susan St < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A

Main St | Liverpool St < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A

New England Hwy | 
Gundy Rd

25.5 B 7.7 A 17.5 B 20.2 B 20.1 B 14.7 B

Guernsey St | Liverpool St 29.3 C 25.6 B 30.3 C 32.4 C 30.5 C < 5.0 A

Hill St | Liverpool St < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A

New England Hwy | 
Liverpool St

38.4 C 40.2 C 40.6 C 40.7 C 33.0 C 25.3 B
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Table 5-12 2031 intersection performance during the PM peak (4.15pm–5.15pm) for each option

Intersection

Existing 
network

Option 1 Option 2 Option 3 Option 4 Option 5

Delay 
(sec)

LoS Delay 
(sec)

LoS Delay 
(sec)

LoS Delay 
(sec)

LoS Delay 
(sec)

LoS Delay 
(sec)

LoS

New England Hwy | 
Everleigh Ct

< 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A

New England Hwy | 
Mount St

7.8 A < 5.0 A < 5.0 A < 5.0 A 17.4 B < 5.0 A

New England Hwy | 
Guernsey St

8.1 A 8.2 A < 5.0 A – – – – < 5.0 A

New England Hwy | 
Muffett St

39.3 C 14.7 B < 5.0 A – – < 5.0 A < 5.0 A

New England Hwy | 
Susan St

< 5.0 A 6.1 A 11.6 A 25.2 B < 5.0 A < 5.0 A

New England Hwy | 
St Aubins St

< 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A

Main St | Susan St < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A

Main St | Liverpool St < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A

New England Hwy | 
Gundy Rd

5.4 A 6.0 A 5.5 A 5.3 A 6.1 A 6.2 A

Guernsey St | Liverpool St 36.8 C 12.7 A 38.6 C 39.3 C 39.6 C < 5.0 A

Hill St | Liverpool St < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A < 5.0 A

New England Hwy | 
Liverpool St

34.5 C 23.1 B 34.0 C 33.5 C 33.2 C 19.1 B

Reductions in delays are predicted for the New England 
Highway and Muffett Street intersection for Options 2, 
4 and 5. The reductions predicted for these options are 
due to either the reconfiguration of the intersection or the 
removal of the level crossing.

The New England Highway and Susan Street intersection 
is signalised in Options 2 and 3 leading to an increase in 
delays at the intersection.

The proximity of the Guernsey Street and Liverpool Street 
intersection to the Liverpool Street level crossing increases 
delays at the intersection when the level crossing is 
closed. In Option 1, where Liverpool Street is bypassed in 
favour of New England Highway and Satur Road, the traffic 
impact on the intersection is reduced. Similarly, Option 5 
produces the greatest benefits because the level crossing 
is removed completely.

The intersection of New England Highway and Liverpool 
Street operates at level of service C ‘satisfactory’ for most 
of the existing and option scenarios. In Option 5, however, 
the removal of the Liverpool Street level crossing produces 
greater benefits to traffic impacts because this option is 
not impacted by the level crossing blocking traffic back 
to the New England Highway during closures. Similarly, 
reduction in delays are observed with Option 1 during the 
PM peak, however this is not realised during the AM peak.

5.1.3 Crash reduction analysis
Crash reduction analysis was undertaken on the options 
to quantify potential safety benefits for inclusion in the 
economic analysis. Preliminary road safety audits were 
also undertaken for the options and are included in 
Volume 2 of the report.
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The crash statistics for each of the proposed options 
were forecast using the RTA Accident Reduction Guide 
(RTA 2004). In addition to reduction in crashes as a result 
of the elimination of various crash types through changes 
in the physical road network, the bypass option (Option 1) 
will likely result in a further crash reduction, as a proportion 
of trips (including heavy vehicles) will be redirected 
around the town onto the bypass. 

This reduction is extremely difficult to quantify, 
however an attempt has been made to do so through 
the following methodology:

1.  The percentage reduction in traffic on the corridor 
was identified as an average of the morning and 
afternoon peak

2.  This reduction was applied to the total forecast 
crash statistics. For the purposes of this analysis, the 
reduction was not applied to fatal crashes due to the 
nature of the fatal crash recorded.

It is important to recognise that the reduction in crashes 
due to a change in vehicle movement patterns will be 
offset by the potential for an increase in crashes to 
occur on the newly constructed bypass. As a result 
crash statistics for Option 1 have been provided within a 
range to signify the limited accuracy with which they can 
be forecast.

The breakdown of the forecast crash statistics can be 
found in Table 5-13. Option 2 includes a realignment of 
Muffett Street and a termination of Kelly Street west of 
the rail line. These two areas have a number of crashes 
that are partially mitigated, giving this option a favourable 
crash forecast. It should be noted that it was assumed 
that for options that proposed new intersections, the new 
intersections would not result in additional crashes.

Option 1 bypasses the town of Scone to the west, 
and does not conduct any upgrades on the existing roads. 
As discussed above, it is challenging to quantify the exact 
nature of crash reductions and as such a range has been 
provided. While the higher end of this range is unchanged 
from existing crash statistics, the lower end of the range 
provides a total crash reduction of 4.3 crashes, giving a 
total of 19.7 crashes estimated over a five-year period. 
This equates to the second highest performing option with 
regards to potential crash reduction; however, this is not 
a true reflection of the actual crash reduction which would 
be experienced. In reality, the bypass would incur some 
crashes which may increase the statistics provided above. 
It is considered that any additional crashes would be 
covered by the upper range provided for Option 1.

Option 2 involves the upgrade of Muffett Street and 
several intersections along the carriageway, as well as the 
upgrade of Kelly Street and Susan Street. There have been 
a number of off-carriageway crashes along Muffett Street 
as well as an intersection crash, which are likely to be 
prevented in this option due to intersection upgrades.

Option 3 involves the upgrade of the Kelly Street 
level crossing into a grade-separated rail crossing, as 
well as the upgrade of the Kelly Street and Susan Street 
intersection and the upgrade of the Kelly Street and 
Forbes Street intersection. Kelly Street to the west of the 
rail crossing is no longer used for through traffic, which 
provides a forecast crash reduction of one crash in five 
years. The proposed intersection upgrades provide an 
estimated additional forecast crash reductions totalling 
2.8 crashes over the five-year period. 

Table 5-13 Forecast crash statistics over a five-year period based on crash data from 2006–2011

Option
Fatal crash Injury crash Non-casualty 

(tow away) crash
Total

Existing Kelly Street level crossing 1.0 17.0 6.0 24.0

Option 1 1.0 13.8 – 17.0 4.9 – 6.0 19.7 – 24.0

Option 2 1.0 15.1 5.1 21.2

Option 3 1.0 14.1 5.1 20.1

Option 4 1.0 14.1 5.3 20.3

Option 5 1.0 17.0 5.0 23.0

Source: AECOM, based on RTA Crash Reduction Guide, 2004
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Option 4 involves the grade separation of the Kelly 
Street level crossing, as well as the upgrade of the 
following intersections: Kelly Street and Susan Street, 
Kelly Street and Muffett Street, and Kelly Street and Mount 
Street. The intersection upgrades and removal of the level 
crossing result in an estimated crash reduction of 3.6 
crashes over the five-year period.

Option 5 involves removal of the level crossings at 
Kelly Street and Liverpool Street. There was one non-injury 
crash associated with the level crossing at Liverpool Street 
over the five-year period, which was assumed to be fully 
preventable with Option 5 in place.

In summary, crash analysis has shown that Option 3 has 
the greatest forecast crash reduction, followed by Option 4 
then Option 2.

5.2  Cost assessment and 
economic analysis

The construction costs for the five options identified were 
compiled in accordance with the RMS Project Estimating 
Manual, version 2.0 (March, 2008) and account for the 
following items:

• Project development

• Investigation and design

• Property acquisitions

• Public utility adjustments

• Construction

• Handover.

The cost estimates are at a strategic stage and include 
contingencies of between 31 and 51 per cent. There 
have been various design assumptions that have 
influenced the strategic estimates. These assumptions 
reflect a conservative approach to design and corridor 
identification to ensure a robust outcome that would be 
deliverable in the future. Further design and refinement of 
the preferred option could potentially realise cost savings. 

Cost estimates for the road options were undertaken by 
Mark Raven Consulting and AECOM for the rail option. As 
stated previously, numerous assumptions have been made 
in developing the options, each of which has an impact on 
the ensuing cost estimation and economic analysis. 

Some of the key assumptions that are likely to influence 
the cost of the project include:

• Design speed assumptions

• Median width and carriageway configuration

• Provision for flood immunity

• Major infrastructure (for example, length of bridges 
or culverts)

• Assumptions with regard to the design and 
construction requirements (for example, configuration 
of intersections, interchange and on/off ramps)

• Nominated areas for property acquisition based 
on limited design

• Cost of new Scone railway station

• Cost of rail signalling for Option 5

• Contingency – expected to be high at this stage of 
the project given its current strategic nature.

Costs savings
The future development of the preferred option may result 
in further potential cost savings. This could be realised 
with simple refinement of the preferred project, but some 
key items that are currently identifiable that may provide 
reductions include:

• Revision of the proposed carriageway / 
typical cross-section

• Reduction of road levels

• Reduction in bridge length subject to more detailed 
investigation into flood impacts

• Reduction in bridge carriageway width, depending 
on the ultimate design speed of the route.

Noting the above, a summary of the construction cost 
estimates are provided in Table 5-14 below. These 
figures represent the range of strategic estimates for 
each corridor. For full details of the calculated estimates 
including quantities, assumptions, risks and opportunities, 
refer to each of the options presented in detail in Volume 2.

AECOM conducted an economic assessment of each of 
the options, to determine whether each option delivers 
value for money to the community. This appraisal 
measures the economic benefits generated by a given 
option and compares this to the expenditure required to 
implement the option. The AECOM Economics Analysis 
is presented in Volume 2. 
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Table 5-14 Summary of cost estimates

 Item Option 1 Option 2 Option 3 Option 4 Option 5

Project development including contingency ($M) 1.54 1.05 0.87 0.93 1.17

Investigation and design including contingency ($M) 5.14 3.33 2.54 2.78 0.0

Property acquisitions including contingency ($M) 6.82 14.84 13.32 10.04 14.26

Public utility adjustments including contingency ($M) 4.92 7.38 5.41 7.33 0.0

Construction including contingency ($M) 76.42 46.33 42.81 45.70 236.80

Handover including contingency ($M) 0.80 0.49 0.44 0.48 0.0

TOTAL (rounded) ($M) 95 75 65 70 250

CONTINGENCY (%) 47 49 51 51 31

The economic appraisal has been carried out according 
to NSW Government guidelines. These guidelines are 
provided by two documents: the Economic Analysis 
Manual 1, Version 2, 1999 (with 2009 update of Appendix 
B) produced by the NSW Roads and Traffic Authority (now 
Roads and Maritime Services) and the NSW Government’s 
Guidelines for Economic Appraisals (TPP 97-2)2, which 
addresses issues that are not explicitly covered by the 
Economic Analysis Manual.

The economic analysis took into account:

• Traffic volumes, including forecast vehicle kilometres 
and vehicle hours incremental to the base case, 
or ‘do nothing’ option, as determined in the traffic 
forecasts for each option presented in Section 5.1

• Project capital costs for each of the options, as detailed 
in Section 5.2

• An assumption that the base case requires no major 
capital expenditure 

• An assumption that ongoing costs for operation 
and maintenance are one per cent of the capital 
expenditure required to implement each option.

The benefits of each option were estimated as the sum of:

• Travel time savings for light and heavy vehicles

• Vehicle operating cost savings for light and 
heavy vehicles

• Crash cost savings

• Benefits related to increased access across the rail line 

• Level crossing maintenance cost savings (for those 
options where a level crossing is removed).

Unit values for each parameter listed above were 
required and these have been derived with reference 
to Appendix B of the Economic Analysis Manual.

Results of the economic appraisal for all options for 
the Scone level crossing are shown in Table 5-15 and 
Table 5-16 below. Table 5-15 provides the results at a 
7 per cent real discount rate and Table 5-16 provides cost 
benefit ratios under a range of contingencies. Overall the 
economic appraisal shows that the range of net present 
values across the options is negative. Similarly, the benefit 
cost ratio of each option is below 1.0. This indicates that 
under this economic assessment, the costs outweigh the 
benefits for all options. 

1 RTA, Economic Analysis Manual, Version 2, prepared by the Economic Services and Support Branch, July 1999.

2 NSW Treasury, NSW Government – Guidelines for Economic Appraisal, TPP97-2, June 1997
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Table 5-15 Economic appraisal results (at 7% real discount rate)

Indicator Option 1 Modified 
Option 1

Option 2 Option 3 Option 4 Option 5 Option 6

Capital cost ($M) a 95.6 118.8 73.4 65.4 67.3 252.2 62.5

Net present value ($M) b -$75.1 -$49.9 -$53.3 -$54.1 -$38.1 -$156.6 -$31.6

Benefit cost ratio (BCR) 0.05 0.41 0.12 0.00 0.32 0.25 0.39

Net present value per $ 
of investment c

-1.06 -0.68 -0.98 -1.12 -0.77 -0.84 -0.68

Source: AECOM

a Undiscounted, in 2012 prices.

b In 2012 prices. Negative values indicate that the option performs worse than the base case.

c Using strategic cost estimate including contingency allowance as indicator of investment.

Table 5-16 Benefit cost ratio analysisa

Test Option 1 Modified 
Option 1

Option 2 Option 3 Option 4 Option 5 Option 6

Base case 0.05 0.41 0.12 0.00 0.32 0.25 0.39

Discount rate 4% 0.51 0.60 0.30 0.15 0.79 0.36 0.59

Discount rate 10% 0.22 0.29 0.07 -0.02 0.31 0.20 0.27

Construction cost (+20%) 0.04 0.35 0.10 0.00 0.27 0.21 0.33

Construction cost (-20%) 0.06 0.49 0.15 0.00 0.38 0.30 0.47

Traffic volume (+20%) 0.06 0.49 0.13 0.02 0.36 0.30 0.4

Traffic volume (-20%) 0.04 0.33 0.11 0.02 0.27 0.20 0.33

Safety WTP values 0.05 0.41 0.20 0.13 0.44 0.25 0.52

a At 7 per cent discount rate unless otherwise specified.

Overall the economic appraisal shows that all Options produce economic costs incremental to the Base Case. 
The option with the lowest negative net present value, at 7 per cent discount rate, is Option 6 (negative $31.6 million); 
the options with the highest BCRs (at 7 per cent discount rate) are Modified Option 1 (0.41) and Option 6 (0.39). 

It is noted that none of the tests undertaken changes the attractiveness of Modified Option 1 and Option 6 relative to 
the other options. 
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5.3  Constructability issues and 
construction timeframes

AECOM and Leighton Contractors undertook 
constructability assessments of each of the options. 
Findings for constructability of each of the options are 
presented in the sections below.

Option 1
The major construction benefit of this option is that it 
will be constructed predominantly away from the town. 
However, this will only become a practical benefit once the 
road bridge over the rail line is complete. The bridge will 
allow for site construction traffic to enter the work area and 
travel along a site haul road via the southern end of the 
project. Until the bridge is constructed, all site construction 
traffic, including that associated with the construction of 
the early stage work proposed around the sporting fields, 
will need to access the site through the town via Liverpool 
Street. However, the effect of site construction traffic using 
town road infrastructure could be reduced by constructing 
temporary accesses and long access roads at either of 
the existing unprotected private level crossings at the 
southern end of the proposed scheme.

The imported fill required for the construction of this 
option has been estimated at approximately 300,000m3. 
This is significant and has issues of sustainability and 
environmentally acceptable transportation as well as 
‘quarry’ availability.

Additionally, management of erosion and control of 
sediment will be a major issue for this design. An 
adequately sized and accessible corridor will be required 
for appropriate management of erosion and sediment 
control structures.

A potential alternative to importing fill would be to organise 
that fill be ‘borrowed’ from longitudinal cuts adjacent the 
downstream side of the floodplain fill. The resultant borrow 
pits could be taken into account in the design, for example 
they could be filled with topsoil and spoil. The borrow pits 
could then be utilised as permanent wetland lagoons for 
long-term stormwater treatment. A further benefit of this 
alternative is that the complications associated with the 
management of erosion and sediment would be reduced.

Option 2
With this option, much of the visual impact of construction 
is removed from the main section of the town and into 
relatively undeveloped land to the north. This option, 
however, requires the use of a higher proportion of existing 
roads than the other options, which will add to disruption 
during the construction period. This disruption will not, 
however, be as significant as in Options 3 and 4. There 
are also less construction-related impacts to business 
operations in the town for Option 2. In addition, because 
the existing level crossing remains in operation, there are 
no access effects on properties west of the rail line.

Acquisition of four properties will be required, as well as 
partial acquisition of additional parcels of land.

Interface staging will be required at the Kelly Street and 
Susan Street intersection, with a new intersection and 
realignment of the New England Highway at the level 
crossing location. This could be managed with effective 
traffic control.

Widening and upgrading of the road, including an 
increase in level, would be required along the entire length 
of Muffett Street. This may impact on industrial units and 
residences in the vicinity, with heavy vehicles temporarily 
diverted onto residential streets. This is likely to result in 
traffic increases in Sherwood Street, Waverly Street and 
Susan Street.

Existing services such as power, water, wastewater and 
underground telecommunications need to be considered 
for this option. It is likely that the management of aerial 
power and underground telecommunications would be 
reasonably straightforward. It is also likely that there would 
be an existing sewer carrier alongside of the existing 
Muffett Road parallel to the Main Northern Railway which 
would ensure that interruptions to function of the sewage 
system are avoided. This should be investigated further 
with regard to potential impacts as any existing carrier will 
potentially be under the newly widened road.
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Option 3
In Option 3 construction infrastructure will impact the 
smallest land area of all of the options except Option 
4. However, it is considered that this option has traffic 
management and access issues that will make it difficult 
to construct. 

Due to the elevated nature of this option, the visual impacts 
of construction will be more significant than the other 
options (with the exception of Option 4).

In order to minimise property acquisition, Option 3 
will require the construction of large retaining walls, 
in particular in the areas adjacent to current industrial 
land and the caravan park. The construction of these 
retaining walls will add to construction duration, cost 
and overall disruption.

Resultant traffic detours, dead ends and alteration to 
the directions vehicles can travel on roads as a result 
of the scheme will affect a number of residences and 
businesses. Throughout the construction period, traffic 
management will be complex and will need to be 
maintained for the entire construction period to ensure 
access to adjacent properties.

There are potential complexities associated with 
construction on the old service station land with possible 
contaminated land investigation and clean up. 

Access for some areas adjacent to and within the rail 
corridor will require appropriately prequalified contractors 
with the ability to develop acceptable safe working 
protocols with rail authorities. 

The site constraints presented above will result in 
increased costs and time. 

Option 4
In Option 4, construction infrastructure will have the 
smallest impact area of all of the options except Option 3. 
However, it is considered that this option will be difficult 
to construct as it will interface with considerable local and 
passing traffic. 

In order to minimise property acquisition, Option 4 
will require the construction of large retaining walls, 
in particular in the areas adjacent to current industrial 
land and the caravan park. The construction of these 
retaining walls will add to construction duration, cost 
and overall disruption.

Resultant traffic detours, dead ends and alteration to 
the directions vehicles can travel on roads as a result 
of the scheme will affect a number of residences and 
businesses. Throughout the construction period, traffic 
management will be complex and will need to be 
maintained for the entire period to ensure access to 
adjacent properties.

There are potential complexities associated with 
construction on land formerly used by a service station, 
with possible contaminated land investigation and clean 
up required. 

Access for some areas adjacent to and within the rail 
corridor will require appropriately prequalified contractors 
with the ability to develop acceptable safe working 
protocols with rail authorities.

The site constraints presented above will result in 
increased costs and time. 

Option 5
Given that Option 5 is a site unconstrained by existing 
development for all practical purposes, construction of 
this option would be relatively uncomplicated and could 
be of low community impact. 

However, management of erosion and control of sediment 
will be an issue for this option. An adequately sized 
and accessible corridor will therefore be required for 
appropriate management of erosion and sediment 
control structures.

Access roads along the entire length of the viaduct 
corridor will be required for crane and materials access, 
which would generate significant impacts and cost. 
This would also require ownership or lease agreements 
in order to facilitate construction, as well as long-term 
underbridge maintenance and inspection access.

Construction time and cost of this option would be high.

5.3.1 Construction timeframes
Construction timeframes were assessed during the 
generation of the strategic estimates of the options. At this 
strategic phase of the project, construction timeframes 
are considered to be reasonable estimates of the time 
required to complete the construction after finalisation 
of design and contractor selection. Construction 
timeframes, however, are ultimately dependent upon 
the level of resourcing applied by either the Principal or 
the Contractor. Estimated construction timeframes are 
presented in Table 5-17. 

Table 5-17 Construction timeframes

Option Estimated construction time (weeks)

Option 1 105

Option 2 55

Option 3 45

Option 4 60

Option 5 105
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Estimated construction timeframes were longest for the 
two bypass options (Options 1 and 5), both at around 
105 weeks. Significantly shorter construction timeframes 
were estimated for each of other options. Construction 
timeframes for Options 2 and 4 were estimated at just over 
one year each with around 55 and 60 weeks, respectively. 
The shortest construction time was estimated for Option 3 
at around 45 weeks.

5.4 Community Consultation
In addition to the stakeholder workshops during the 
options identification phase of the study, opportunities 
for community involvement were encouraged at three 
stages of the study. Community meetings were held in 
August 2011 at the start of the study, a second round of 
consultation was held in November 2012 displaying route 
options, and a third round was held in May 2013 displaying 
two viable options. The overall aim of the Project’s 
community consultation process was to ensure that the 
development of the preferred route involves the community 
and stakeholders and considered their interests. 

5.4.1 Initial Consultation
Two community and stakeholder meetings were held on 
25 August 2011 in Scone. The meetings highlighted the 
Terms of Reference document for the Study and discussed 
the planning and decision making process for the 
assessment. The meeting also flagged opportunities for 
future community involvement. 

Upper Hunter Shire Council took the opportunity to 
present their initial findings on potential options and 
highlight their preference for a road over rail bridge at 
the Kelly Street crossing. The participation of Council in 
the option identification process provided an insight into 
the community perspective on what options might be 
acceptable. The meeting highlighted that the community 
accepted the broad terms of reference for the assessment, 
and welcomed cross modal options. 

The community highlighted issues relating to the existing 
road network through Scone, impacts on adjoining 
landowners, funding opportunities, the frequency of rail 
operations, heavy vehicles through Scone CBD, social and 
visual impacts. The community also suggested a range of 
potential options for consideration including various road 
and rail bypass options.

5.4.2 Route Options Display
The five shortlisted route options were displayed in 
November 2012 with feedback from the community 
encouraged. The display period was just prior to the value 
management workshop and gave the community the 
opportunity to nominate to attend the workshop as one of 
the five community representatives.

The objectives of community consultation undertaken on 
the route options included:

• Inform the community about the route options 
under consideration and raise awareness of the 
comment period

• Involve the community in the project to build an 
understanding of community values and issues

• Ensure community input and concerns are considered 
in the selection of a preferred route option by providing 
community feedback for the value management 
workshop and subsequent technical assessments. 

Community consultation activities undertaken in support 
of the route options display included distributing the 
route options community update to Scone residents and 
newspaper advertisements that the options were on 
display and highlight the opportunities to attend drop 
in information sessions and make submissions on the 
route options.

Of the 93 submissions received during the display period 
there was a strong preference of Option 1. There was 
a range of preferences identified from the comments 
received with regard to a preferred option. A summary 
of preferences is provided in Table 5-18.

Table 5-18 Options and number of community preferences

Option Number of Preferences

Option 1 59

Option 2 1

Option 3 1

Option 4 2

Option 5 10

Option 6 5

Combined Options 1 and 5 8

Not Stated 12
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Some of the recurring issues raised in all submissions 
related to:

• Traffic and access

• Road design and safety

• Social impact and community amenity

• Socio-economic impacts

• Noise and air emissions from heavy vehicles and 
rail traffic

• Need for long-term planning solution

• Visual impact on the town of Scone and 
nearby residents

• Impact on heritage buildings in Scone and 
preservation of Scone’s history

• Flooding

• Consultation process

• Tree removal.

Upper Hunter Shire Council also made a submission 
which included:

• Benefits and concerns of each option

• Suggested modifications on some of the options and 
why options should not be considered

• A description and justification of the UHSC’s preferred 
option (Option 6)

• Comments regarding noise and vibration attenuation.

For further details of the activities undertaken, comments 
on individual options and issues raised refer to the 
December 2012 Issues Report in Volume 2.

5.4.3 Viable Options Display
Following the February 2013 Technical Workshop, 
options 1 and modified 4 (Option 4 incorporating aspects 
of Option 6) were displayed for further community 
comment from 10 May to 7 June 2013. A community 
information session was also held on 30 May 2013 at 
the Scone Motor Inn. Approximately 120 community 
members attended the session, including a number of 
Council representatives.

At the beginning of the information session, a presentation 
was given providing a brief background of the project and 
an outline of the two viable options on display including 
the benefits of each, and addressed concerns that had 
previously been raised about both options.

A total of 81 submissions were received during the 
submission period, addressing the two displayed options 
and modified Option 1. The number of preferences 
in Table 5-19 exceeds the number of submissions 
as a feedback form was circulated at the community 
information session that numerous members of the 
community signed. This was counted as one submission 
but individual preferences where counted. 

The submissions received during the viable options 
consultation period indicates strong community support 
for Option 1.

Table 5-19 Viable options and number of 
community preferences

Option Number of Preferences

Option 1 48

Modified Option 1 17

Modified Option 4 13

None 3

Not Stated. 9

Total 90

The comments received noted both positive and negative 
aspects of each option. These are summarised below:

Option 1: New England Highway bypass of Scone
The main issues cited as reasons to favour this option:

• Removes heavy vehicles from the Scone town centre

• Option is not short sighted. It takes into consideration 
the long-term planning for Scone

• Provides access for emergency vehicles

• Improves town amenity

• Has minimal impact on significant Scone heritage

• Socio-economic benefits. Scone would be considered 
a nicer place for tourists to stop.

The main issues cited as reasons not to favour this option:

• The location of the bypass is in flood prone areas

• Situated on soft soils

• Impact on recreational facilities in the area, namely the 
golf course and the Bill Rose Sports Complex

• Although the bypass may remove heavy vehicles from 
the town, local traffic and parking problems would 
still exist

• Impact on Scone Grammar School, and student access 
and pedestrian safety to recreational facilities

• Impact on businesses due to the loss of trade from 
passing traffic.
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Modified Option 4: Road over rail bridge at Kelly Street 
level crossing
The main issues cited as reasons to favour this option:

• Provides for emergency vehicle access

• Cost is cheaper than Option 1.

The main issues cited as reasons not to favour this option:

• Does not remove heavy vehicles from the Scone 
town centre

• Visual impact on residents as a result of the 
overbridge structure

• Impact on residents during construction and operation

• Increase in noise and emissions to nearby residents

• This option was not seen as a strategic long-term plan 
to solve traffic problems in Scone

• Impact on businesses such as the RSL club and the 
industrial area.

5.5 Value management study
Value management is defined as a structured and 
analytical process which seeks to achieve value for 
money by providing all the necessary functions at the 
lowest total cost consistent with required levels of quality 
and performance.

Value management is a cross-disciplinary, 
multi-stakeholder, highly collaborative and highly 
structured process and, as such, it is not something 
carried out by an individual or small group of technical 
experts. Key stakeholders are guided through a 
five-stage process known as ‘the Job Plan’ by a qualified 
value management facilitator in an inclusive workshop 
environment. These five stages are presented in 
Table 5-20 below.

Table 5-20 Five stages of value management

Stage Description

Information • Confirm value management study objectives

• Clarify assumptions or ‘givens’

• Identify critical issues

Analysis • Function analysis is the cornerstone of value management and it is this which sets 
value management apart from other participative management processes. Function 
analysis poses the question ‘what must something do/deliver?’, be it the project as a 
whole or a micro-component of the project. At a time when multiple project concept 
options exist, it is often more appropriate to undertake an analysis of the objectives 
that a project must achieve.

• What are the separable project components?

• What must the components deliver?

Creativity • Present the current scheme or scheme options (if available)

• Brainstorming

• Ideas generation

Judgment • Cull ideas generated above

• Distil potential solutions or directions

• Determine if identified functions are fully satisfied

Development • Develop potential solution(s)

• Look at costs, benefits, risks

• Implementation issues

• Actions

• Determine what happens next
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As part of the adopted assessment approach, a value 
management workshop was undertaken on Tuesday 
11 December 2012, facilitated by Tierney Page Kirkland. 
The workshop was convened to help guide the option 
selection process and to ensure that the recommended 
direction represents the best overall value. The Value 
Management Study is presented in its entirety in Volume 2. 

Options considered at the value management workshop 
included the five short listed options from the November 
2012 public display and Option 6 – Council’s proposal 
based on Option 4. Council proposed Option 6 
immediately prior to the public display and were actively 
promoting the option during the display period. For further 
information refer to Section 6.

The workshop provided an opportunity for project 
stakeholders to provide input to ensure that the chosen 
option meets the overall project objectives (as confirmed 
at the workshop). One broad objective and six specific 
objectives identified for the project during the value 
management workshop are presented in Table 5-21.

Table 5-21 Project objectives as determined during the value 
management workshop

Broad 
objective

Specific objectives

Improve 
safety and 
connection 
within 
Scone

Eliminate the only remaining rail level 
crossings on the New England Highway

Provide unimpeded access for Emergency 
Services to the western side of the 
Great Northern Railway

Improve freight and long distance 
travel through Scone on the 
New England Highway

Improve urban amenity through Scone

Improve the safety of the New England 
Highway through Scone

Eliminate community severance caused 
by rail transport

As part of the value management process, an evaluation 
tool based on Multi-Criteria Analysis was employed. 
It required the group to develop an agreed list of 
concise and non-overlapping criteria against which 
the performance of the various options was assessed. 
Weightings were applied against the list of agreed criteria 
to reflect their comparative importance. A methodology 
known as ‘paired comparison’ was used to rank the 
criteria. The approach involved assessing the relative 
importance of the criteria when compared two at a time. 
The strength of the preference was evaluated using a 
scale of five (major preference) to one (minor preference), 
this resulted in an overall weighting (W) for each criterion. 
Identified evaluation criteria are presented below, 
ranked according to the relative importance identified for 
each option:

• Road user safety

• Emergency Services response time

• Community severance

• Urban amenity

• Freight performance

• Constructability.

The performance of each option was then assessed 
relative to each weighted criterion with each option being 
given a rating (R) from one to 10 in each of the evaluation 
criterion and a score (S) produced – this being the 
product of the criterion rating and the weighting, that is: 

S = W x R

Within each option, the scores were then added to give 
an overall option effectiveness (A) which was divided by 
the cost to give the effectiveness cost ratio. 

The end result was a score for each option, which 
provides the catalyst for informed discussion leading to a 
recommended way forward. These results are presented 
in Table 5-22 below.
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Table 5-22 Option assessment outcomes 

Criteria
W

ei
g

h
ti

n
g

 
(W

)

Option 1 Option 2 Option 3 Option 4 Option 5 Option 6

R S R S R S R S R S R S

Road user safety 10.00 7 70.0 5 50 5 50.0 4 10.0 7 70.0 4 10.0

Emergency Service 
response time

7.47 4 29.9 4 29.9 6 44.8 5 37.3 10 74.7 6 11.8

Community severance 5.89 5 29.5 5 29.5 7 41.2 7 41.2 8 47.1 7 41.2

Urban amenity 3.08 8 24.7 4 12.3 5 15.4 5 15.4 5 15.4 5 15.4

Freight performance 1.92 9 17.3 6 11.5 4 7.7 5 9.6 7 13.4 5 9.6

Constructability 0.00 – 0.0 – 0.0 – 0.0 – 0.0 – 0.0 – 0.0

Relative option effectiveness 171 133 159 144 221 151

Cost ($M) 95 75 65 70 250 65

Effectiveness/cost ratio 1.8 1.8 2.4 2.1 0.9 2.3

Following assessment of each of the options against 
the assessment criteria the following outcomes and 
recommendations were agreed between attendees of 
the value management workshop. It was agreed that:

• Although Option 5 scored highly, it was felt that it was 
impractical to pursue this option as the likelihood of it 
being funded was considered to be low

• Option 2 would not be considered further due to its 
poor performance against the agreed selection criteria

• Option 3 would not be further considered due to 
the eight per cent grade and the impacts on the 
Industrial Area

• The issues raised in relation Option 1 could be dealt 
with during the design phase of the project more simply 
than the issues associated with Options 4 and 6

• If Option 1 became the preferred option, this would 
be conditional upon meeting rural target Emergency 
Service rescue response times

• Two options would remain under consideration; 
Option 1 (bypass) and an in-town option incorporating 
the best of Options 4 and 6

• A process of consultation will continue with Upper 
Hunter Shire Council and other stakeholders as the 
design evolves, assuming that the project is funded.

Following the Value Management workshop the RMS 
project team convened a Technical Option Assessment 
Workshop involving a smaller group of representatives 
drawn from RMS, Transport for NSW and the Department 
of Infrastructure and Transport. The Technical Option 
Assessment Workshop allowed the workshop participants 
to review the information discussed and generated in 
the VM workshop, reconsider and refine the assessment 
criteria and their weightings to ensure they fully reflect 
the project objectives and then re-evaluate Option 1 
and Option 4 / 6 in more specific detail to determine a 
recommended preferred option.

The workshop participants developed and weighted 
revised assessment criteria under three key categories 
(Functional, Socio Economic and Environmental) based on 
what participants considered important for later evaluation 
of the two short listed options. Relative weighting of the 
assessment criteria was undertaken by the whole group 
based on a paired comparison assessment process.

Prior to assessing the options the participants 
identified what they believed were the advantages 
and disadvantages of the options. The participants 
then evaluated the performance of the Option 1 and 
Option 4 / 6 against the weighted criteria. The process 
involved the determination of the relative performance of 
the option against the respective criterion on a 4 (best 
performing option against the criteria) to 1 (poor relative 
performance when compared to the better performing 
option). The assessment was then converted to a 
numerical score and compared to the capital cost and 
benefit cost ratio (BCR) of the route options as a basis 
for assessment.
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The participants then completed a sensitivity assessment 
by assessing the relative weight of the three silos so as to 
provide greater focus in determining the preferred option.

At the end of the workshop and in light of the high 
relative weight afforded to functional criteria the 
group recommended that Option 1 be considered the 
recommended preferred option because it would: 

• Provide a longer term solution to removing freight 
vehicles from the main street in Scone and is consistent 
with the NSW Long Term Transport Master Plan

• Remove emergency services response constraints 
in the instance of a blockage of the two public 
level crossings 

• Improve road safety through Scone township

• Improve the efficiency of the New England Highway

• Provide the opportunity for the Upper Hunter Shire 
Council to make significant improvements to the 
amenity of the town

• Receive strong community support, based on 
submissions to the 2012 display.

The recommendation was subject to:

• Confirmation that Option 1 will meet the service level 
requirements for emergency response times

• Addressing the concerns with the Option 1 strategic 
layout identified by Council, through further 
development of the strategic design in consultation 
with the community and Council. Aspects to be 
further considered include intersection layouts, 
flooding and drainage implications and the impacts 
on community facilities

• Future identification of funding to progress 
the proposal.

Given the fundamental differences between the two 
options, the group also agreed to an additional round 
of community consultation prior to recommending a 
preferred option.
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6 Option 6

In November 2012 Upper Hunter Shire Council (UHSC) 
proposed a modification to Option 4 (Road over rail bridge 
at Kelly Street level crossing) as its preferred option. Some 
of Council’s suggested modifications to Option 4 include:

• Kelly Street (New England Highway) would be 
reduced to a single through lane in each direction 
through the Central Business District (CBD).

• Different intersection treatments at Susan, Muffett 
and Guernsey streets.

• Muffett Street traffic would be diverted through 
local streets during construction.

• New England Highway traffic would be diverted 
to Guernsey Street for part of the construction.

RMS and Council encouraged feedback on this 
suggestion during the options display and in this report 
the suggestion will be described as ‘Option 6’. Council’s 
suggestion was posted on the RMS project website. 

Given that the option was proposed just prior to the 
Route Options Display, this option was not developed 
or assessed at the same level of detail as other options. 
Notwithstanding similarities to Option 4, Option 
6 development and assessment was undertaken 
independently of the other options apart from evaluating 
the option during the Value Management Workshop. 
Development and assessment of the option to the degree 
it has been undertaken is presented in the following 
sections. Option development and assessments which 
were undertaken for other options but not undertaken for 
Option 6 include:

• Strategic concept design, design checking 
and verification

• Structural design

• Development of staging plans

• Development of utilities plans

• Development of property acquisition plans

• ALCAM crossing modelling

• Stage 1 Road Safety Audits

• Detailed constructability assessment.

6.1 Development of Option 6

Development process
Development of Option 6 was undertaken internally at 
Upper Hunter Shire Council with some further traffic and 
economic modelling undertaken by RMS. No strategic 
concept design has yet been undertaken for this option.

Description of option
Option 6 was strongly based on Option 4 presented 
in Section 4.2.4.4 with modifications. The option was 
presented as a Council submission and is presented in 
Volume 2. The following comments were added for clarity 
and to differentiate between Option 4:

• Kelly Street (New England Highway) would be 
reduced to a single through lane in each direction 
through the CBD

• Muffett Street industrial traffic would be diverted 
through local streets during construction

• New England Highway traffic would be diverted to 
Guernsey Street for part of the construction, including 
a proposed rail level crossing on Kingdon Street

• Road level design height over rail line is eight metres 
with minimal approach grades of four per cent and 
six per cent

• Construction of approaches is a combination of earth 
embankment and vertical retaining walls

• Pavement width and configuration is for a single 
through lane for highway traffic with turning protection 
at Gundy Road, Muffett, Guernsey and Belmore Streets 
together with intersection improvements to Joan, 
Smith and Main Streets

• Proposed pavement width over the rail corridor is 
17 metres

• Intersection treatments include a roundabout at 
Susan Street, traffic signals at Muffett Street and 
turning lanes at Guernsey Street.
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Strategic cost estimate
Cost estimates were undertaken by the road options 
estimator. In the absence of quantities and a strategic 
design, the cost estimate for Option 6 was based on 
sketches provided by UHSC as well as the strategic cost 
estimate prepared previously for Option 4. The strategic 
cost estimate for Option 6 is presented in Volume 2. The 
P90 estimated cost for the option was $65M including a 
51% contingency. 

6.2 Assessment of Option 6

Future scenario modelling
Modelling of the option was undertaken using the 
calibrated and validated Paramics Microsimulation model 
described previously and used to model the existing traffic 
network and each of the options. Model geometry used 
in Paramics Microsimulation modelling was derived from 
the layout provided by Council.

As per modelling undertaken for other option scenarios, 
modelling was undertaken using estimated traffic regimes 
during the morning and afternoon peak hours for 2011, 
2018 and 2031. Road network statistics for each of the 
options are presented for each of the years in tables 
Table 6-1 to Table 6-3. 

Figure 6-1 Option 6 New England Highway bypass to the west of Scone
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Table 6-1 2011 morning and afternoon peak network 
statistics Option 6

Measurements

Option 6

AM 
Peak

PM 
Peak

Average Vehicles in the Network 66 78

Vehicle Kilometres Travelled (VKT) 4487 4437

Vehicle Hours Travelled (VHT) 96 100

Average Vehicle Speed (Km/h) 47 46

Table 6-2 2018 morning and afternoon peak network 
statistics Option 6

Network Statistics

Option 6

AM 
Peak

PM 
Peak

Average Vehicles in the Network 87 101

Vehicle Kilometres Travelled (VKT) 5018 5122

Vehicle Hours Travelled (VHT) 121 124

Average Vehicle Speed (Km/h) 45 45

Table 6-3 2031 morning and afternoon peak network 
statistics Option 6

Measurements

Option 6

AM 
Peak

PM 
Peak

Average Vehicles in the Network 128 134

Vehicle Kilometres Travelled (VKT) 6120 6315

Vehicle Hours Travelled (VHT) 164 158

Average Vehicle Speed (Km/h) 44 44

Option 6 reports similar conditions to Option 4, identified 
in Section 5, given the comparable layout of the road 
network. The two options differ in that Option 6 proposes 
signalisation of Muffet Street and New England Highway 
and realignment of New England Highway between 
Mount Street and Susan Street. However, the VHT within 
the network is lower than Option 4 as the roundabout 
intersection at Mount Street is not included in Option 6. 

Traffic Delay and Level of Service
Traffic delays and levels of service at each of the modelled 
intersections for Option 6 for 2011, 2018 and 2031 are 
presented in Table 6-4 to Table 6-6. 

Table 6-4 2011 intersection performance during the morning and afternoon peak for Option 6

Intersection
2011 AM 2011 PM

Traffic Delay (sec) LoS Traffic Delay (sec) LoS

N. England Hwy | Everleigh Ct < 5.0 A < 5.0 A

N. England Hwy | Mount St < 5.0 A < 5.0 A

N. England Hwy | Guernsey St – – – –

N. England Hwy | Muffett St < 5.0 A 8.1 A

N. England Hwy | Susan St < 5.0 A < 5.0 A

N. England Hwy | St Aubins St < 5.0 A < 5.0 A

Main St | Susan St < 5.0 A < 5.0 A

Main St | Liverpool St < 5.0 A < 5.0 A

New England Hwy | Gundy Rd < 5.0 A < 5.0 A

Guernsey St | Liverpool St < 5.0 A 6.7 A

Hill St | Liverpool St < 5.0 A < 5.0 A

N. England Hwy | Liverpool St 18.1 B 19.1 B
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Table 6-5 2018 intersection performance during the morning and afternoon peak for Option 6

Intersection
2018 AM 2018 PM

Traffic Delay (sec) LoS Traffic Delay (sec) LoS

N. England Hwy | Everleigh Ct < 5.0 A < 5.0 A

N. England Hwy | Mount St < 5.0 A < 5.0 A

N. England Hwy | Guernsey St – – – –

N. England Hwy | Muffett St < 5.0 A < 5.0 A

N. England Hwy | Susan St < 5.0 A < 5.0 A

N. England Hwy | St Aubins St < 5.0 A < 5.0 A

Main St | Susan St < 5.0 A < 5.0 A

Main St | Liverpool St < 5.0 A < 5.0 A

New England Hwy | Gundy Rd < 5.0 A < 5.0 A

Guernsey St | Liverpool St 23.9 B 32.2 C

Hill St | Liverpool St < 5.0 A < 5.0 A

N. England Hwy | Liverpool St 30.0 C 31.2 C

Table 6-6 2031 intersection performance during the morning and afternoon peak for Option 6

Intersection
2031 AM 2031 PM

Traffic Delay (sec) LoS Traffic Delay (sec) LoS

N. England Hwy | Everleigh Ct < 5.0 A < 5.0 A

N. England Hwy | Mount St < 5.0 A < 5.0 A

N. England Hwy | Guernsey St – – – –

N. England Hwy | Muffett St < 5.0 A 7.9 A

N. England Hwy | Susan St < 5.0 A < 5.0 A

N. England Hwy | St Aubins St < 5.0 A < 5.0 A

Main St | Susan St < 5.0 A < 5.0 A

Main St | Liverpool St < 5.0 A < 5.0 A

New England Hwy | Gundy Rd 22.1 B 5.8 A

Guernsey St | Liverpool St 29.5 C 37.1 C

Hill St | Liverpool St < 5.0 A < 5.0 A

N. England Hwy | Liverpool St 30.7 C 32.9 C

Comparing the intersection delays of Option 6 summarised in Table 6-4 and Table 6-6 with the intersection delays of 
Option 4 summarised in Section 5 show very similar conditions. The only difference is identified at the intersection of 
Mount Street and New England Highway where Option 6 shows lower delays since the roundabout intersection is not 
included in Option 6. 
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Value management study
Option 6 was assessed at the value management 
workshop in conjunction with other options and this is 
presented in Section 5.5

Economics analysis
AECOM undertook economics analysis of the option as 
per the processes described in Section 5.2. Details of the 
economics analysis are presented in Volume 2. 

Results of the economic appraisal for Option 6 for 
the Scone level crossing are shown in Table 6-7. The 
economic appraisal shows that the range of net present 
values for Option 6 is negative. Similarly the benefit cost 
ratio of the option is below 1.0 

Table 6-7 Economic appraisal results  
(at 7% real discount rate)

Indicator Option 6

Capital cost ($M) a $62.5M

Net present value ($M) b -$31,608

Benefit cost ratio (BCR) 0.39

Net present value per $ of investment c -0.68

Source: AECOM

a Undiscounted, in 2012 prices.

b In 2012 prices. Negative values indicate that the option 
performs worse than the base case.

c Using strategic cost estimate including contingency allowance 
as indicator of investment.



72

7 Modified Option 1

Scone – Kelly Street Level Crossing – Options assessment and feasibility report

7  Modified Option 1

In May 2013, project funding of up to $45 million was 
announced by the then Australian Government based on 
50:50 funding with the State. Subsequently in late May 
2013 Upper Hunter Shire Council (UHSC) proposed a 
modified route for Option 1 (Road Bypass), varying in the 
southern section of the bypass by traversing closer to town 
through the Council owned golf course. Council reasoned 
that this route would have less flooding issues and would 
be around 500 metres shorter in length. Subsequently 
the cost savings could be used to construct a local road 
over rail bridge in Scone for local and emergency services 
traffic. Council proposes to develop and construct the 
local road bridge following completion of the bypass.

RMS indicated at this meeting that it would support 
recommending this option and would work with Council 
to further develop the option. Modified Option 1 was 
identified during the Viable Options display, and was made 
known to the public during this period. 

Noting that the option is similar to options 1 and 4 
combined; further work has been undertaken on modified 
Option 1 to assist with recommending a preferred option. 
RMS developed the strategic design for the bypass 
component and Council the Kelly Street local road bridge 
component. Development and assessment of the option 
to the degree it has been undertaken is presented in the 
following sections. Option development and assessments 
which were undertaken for other options but not 
undertaken for Modifed Option 1 include:

• Structural design

• Development of staging plans

• Development of utilities plans

• Development of property acquisition plans

• ALCAM crossing modelling

• Stage 1 Road Safety Audits

• Detailed constructability assessment.

7.1 Development of Modified Option 1

Development process
As noted above, development of Modified Option 1 was 
undertaken by RMS and Upper Hunter Shire Council. 
RMS has developed the bypass component of the option 
whilst Council has developed the Kelly Street road over rail 
bridge, the component they propose to manage. RMS has 
also undertaken further estimating, traffic and economic 
modelling of modified Option 1.

Description of option
Modified Option 1 is based on Option 1 presented in 
Section 4.2.4.1. The primary differences to Option 1 are:

• Realignment of the bypass south of Kingdon Street. 
The bypass runs closer to Scone through Scone Golf 
Course. Note that the course is owned by UHSC, as is 
adjacent land suitable for compensatory golf holes

• Bypass design speed is 100 km/h

• Southern access to Scone for the New England 
Highway is via an at-grade seagull intersection at 
Kelly Street

• Northern access to Scone for the New England 
Highway is via an at-grade seagull intersection at 
Kelly Street

• Grade separation of the highway at Kingdon and 
Liverpool streets

• Highway access for local Satur and western Scone 
traffic via an at-grade intersection at St Aubins Street. 
Note the intersection has no provision for right turns 
onto the bypass

• Construction of a road over rail bridge within the Kelly 
Street road corridor following completion of the bypass 
to allow closure of the Kelly Street rail level crossing 
and traffic diversions throughout construction

• For Kelly Street, pavement width and configuration 
is for a single through lane with seagull type turning 
protection at Muffett, and Guernsey streets

• Single lane roundabout at the intersection of Kelly 
and Susan streets.

Strategic cost estimate
For the bypass component, the cost estimate was 
undertaken by the road options estimator. The estimate for 
the Kelly Street local road bridge was prepared by UHSC 
and reviewed by RMS. The strategic cost estimate for 
modified Option 1 is presented in Volume 2. The estimated 
cost for the option is $120 million. 

The P90 strategic estimate for this option is $120 million, 
split $100 million for the bypass and $20 million for 
the Kelly Street bridge and includes 50% contingency 
on both elements (i.e. $80 million base cost). Given 
the current competitive market and the conservative 
nature of strategic estimates, RMS is confident that 
this project could be delivered for significantly less 
than $120 million. The P50 estimate is $103 million with 
30 per cent contingency. 
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Examples of recent similar projects demonstrate both that 
similar scope projects have been delivered for significantly 
less than the estimate and in turn these projects have 
been delivered for less than earlier estimates:

• Bega Bypass – 3.5km two lane bypass, similar in 
scope and length to proposed Scone bypass, strategic 
estimate $83 million, final cost $55 million

• Maitland third Hunter River crossing – 6km two lane 
new road through the Hunter River floodplain, including 
rail bridge and 350m river bridge, detailed design 
estimate $80 million, final cost $59 million

• Thornton new two lane road over rail bridge – 
construction of a new bridge over four rail lines 
including road approach works – actual cost 
$17.5 million

• Nelson Bay Road duplication stage 3 – 4.2km new 
carriageway and reconstruct existing carriageway – 
concept estimate $70 million (out turn), anticipated final 
cost $45 million (contract let).

7.2 Assessment of modifed Option 1

Future scenario modelling
Modelling of the option was undertaken using the 
calibrated and validated Paramics Microsimulation model 
described previously and used to model the existing traffic 
network and each of the options. Model geometry used in 
Paramics Microsimulation modelling was derived from the 
layout provided by Council.

As per modelling undertaken for other option scenarios, 
modelling was undertaken using estimated traffic regimes 
during the morning and afternoon peak hours for 2011, 
2018 and 2031. Road network statistics for each of the 
options are presented for each of the years in Table 7-1 
to Table 7-3.

Figure 7-1 Modified Option 1 – New England Highway bypass to the west of Scone and local road bridge at Kelly Street.
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Table 7-1 2011 morning and afternoon peak network 
statistics modified Option 1

Measurements

Modified option 1

AM 
Peak

PM 
Peak

Average Vehicles in the Network 73 87

Vehicle Kilometres Travelled (VKT) 4861 5144

Vehicle Hours Travelled (VHT) 77 90

Average Vehicle Speed (Km/h) 64 59

Table 7-2 2018 morning and afternoon peak network 
statistics modified Option 1

Network Statistics

Modified option 1

AM 
Peak

PM 
Peak

Average Vehicles in the Network 95 104

Vehicle Kilometres Travelled (VKT) 5718 6010

Vehicle Hours Travelled (VHT) 98 107

Average Vehicle Speed (Km/h) 61 58

Table 7-3 2031 morning and afternoon peak network 
statistics modified Option 1

Measurements

Modified option 1

AM 
Peak

PM 
Peak

Average Vehicles in the Network 126 137

Vehicle Kilometres Travelled (VKT) 7270 7819

Vehicle Hours Travelled (VHT) 130 140

Average Vehicle Speed (Km/h) 60 58

Modified Option 1 reports the lowest VHT of all the 
options assessed in Section 5 and Option 6. However, 
Modified Option 1 also reports the greatest VKT of 
all the options. When compared to Option 1, greater 
volume of traffic utilise the bypass. This is due to the 
higher speed environment of the bypass in Modified 
Option 1. The increased volume with higher speed results 
in increased VKT, as the bypass route is longer than 
New England Highway, and reduced VHT, due to the 
higher speeds along the bypass.

Traffic Delay and Level of Service
Traffic delays and levels of service at each of the modelled 
intersections for modified Option 1 for 2011, 2018 and 2031 
are presented in Table 7-4 to Table 7-6.

Table 7-4 2011 intersection performance during the morning and afternoon peak for modified Option 1

Intersection
2011 AM 2011 PM

Traffic Delay (sec) LoS Traffic Delay (sec) LoS

N. England Hwy | Everleigh Ct < 5.0 A < 5.0 A

N. England Hwy | Mount St < 5.0 A < 5.0 A

N. England Hwy | Guernsey St < 5.0 A < 5.0 A

N. England Hwy | Muffett St < 5.0 A < 5.0 A

N. England Hwy | Susan St < 5.0 A < 5.0 A

N. England Hwy | St Aubins St < 5.0 A < 5.0 A

Main St | Susan St < 5.0 A < 5.0 A

Main St | Liverpool St < 5.0 A < 5.0 A

New England Hwy | Gundy Rd < 5.0 A < 5.0 A

Guernsey St | Liverpool St < 5.0 A 11.5 A

Hill St | Liverpool St < 5.0 A < 5.0 A

N. England Hwy | Liverpool St 20.3 B 22.4 B
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Table 7-5 2018 intersection performance during the morning and afternoon peak for modified Option 1

Intersection
2018 AM 2018 PM

Traffic Delay (sec) LoS Traffic Delay (sec) LoS

N. England Hwy | Everleigh Ct < 5.0 A < 5.0 A

N. England Hwy | Mount St < 5.0 A < 5.0 A

N. England Hwy | Guernsey St < 5.0 A < 5.0 A

N. England Hwy | Muffett St < 5.0 A < 5.0 A

N. England Hwy | Susan St < 5.0 A < 5.0 B

N. England Hwy | St Aubins St < 5.0 A < 5.0 A

Main St | Susan St < 5.0 A < 5.0 A

Main St | Liverpool St < 5.0 A < 5.0 A

New England Hwy | Gundy Rd < 5.0 A < 5.0 B

Guernsey St | Liverpool St 19.8 B 12.5 A

Hill St | Liverpool St < 5.0 A < 5.0 A

N. England Hwy | Liverpool St 33.9 C 23.7 B

Table 7-6 2031 intersection performance during the morning and afternoon peak for modified Option 1

Intersection
2031 AM 2031 PM

Traffic Delay (sec) LoS Traffic Delay (sec) LoS

N. England Hwy | Everleigh Ct < 5.0 A < 5.0 A

N. England Hwy | Mount St < 5.0 A < 5.0 A

N. England Hwy | Guernsey St < 5.0 A < 5.0 A

N. England Hwy | Muffett St < 5.0 A < 5.0 A

N. England Hwy | Susan St < 5.0 C < 5.0 A

N. England Hwy | St Aubins St < 5.0 A < 5.0 A

Main St | Susan St < 5.0 A < 5.0 A

Main St | Liverpool St < 5.0 B < 5.0 A

New England Hwy | Gundy Rd < 5.0 B < 5.0 A

Guernsey St | Liverpool St 26.4 B 14.6 B

Hill St | Liverpool St < 5.0 A < 5.0 A

N. England Hwy | Liverpool St 34.9 C 24.7 B

Comparing the intersection delays of Modified Option 1 summarised In tables 7-4 to 7-6 with the intersection delays 
of Option 1 summarised in Section 5 show very similar conditions. The only difference is identified at the intersection 
of Muffet Street and New England Highway where Modified Option 1 reports lower delays, this is attributable to the 
overpass in Modified Option 1 removing the delays caused by the rail movements.
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Economics analysis
AECOM undertook economics analysis of the option as 
per the processes described in Section 5.2. Details of the 
economics analysis are presented in Volume 2. 

Results of the economic appraisal for modified Option 1 
are shown in Table 7-7. The economic appraisal shows 
that the range of net present value for modified Option 1 
is negative. Similarly the benefit cost ratio of the option is 
below 1.0. 

Table 7-7 Economic appraisal results  
(at 7% real discount rate) 

Indicator
Modified 
Option 1

Capital cost ($M) a $118.8M

Net present value ($M) b -$49.9M

Benefit cost ratio (BCR) 0.41

Net present value per $ of investment c -0.68

Source: AECOM

a Undiscounted, in 2012 prices.

b In 2012 prices. Negative values indicate that the option performs 
worse than the base case.

c Using strategic cost estimate including contingency allowance 
as indicator of investment.
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8 Recommendations

The development and refinement of options for the Scone 
(Kelly Street) level crossing took place through a series 
of technical processes and workshops. These processes 
and workshops involved the participation of stakeholders, 
technical staff and the local community.

A pool of 20 potential options was initially identified. During 
a series of workshops, a Multi-Criteria Analysis approach 
was used to reduce this original pool to three road options 
and one rail option (Options 1–3). Further consultation 
between Upper Hunter Shire Council and RMS identified 
an additional option, an ‘in-town’ road over rail bridge 
(Option 4), as well as a variant to this option (identified 
within this report as Option 6).

Each of the five options (Options 1–5) has been 
developed to the level of a strategic concept design. 
The resultant designs were technically assessed in terms 
of the following:

• Present and future traffic conditions, including road 
network level of service and crash reduction

• Cost and economic analysis

• Road and level crossing safety

• Constructability and construction timeframes.

Due to time constraints on the assessment process, the 
variant to Option 4, Option 6, was advanced through to 
strategic design. The initial concept design, has, however, 
been assessed in terms of future traffic condition and 
estimated cost.

The six options have been through a process of 
assessment by stakeholders, including community 
members, through a value management workshop and 
study. During the workshop and study, each of the options 
was assessed against project objectives and stakeholder 
defined criteria.

The value management workshop resulted in the 
determination of two options that would remain under 
consideration. These are:

• The road bypass – Option 1

• A hybrid ‘in-town’ option, incorporating features 
of Option 4 and its variant – Option 6.

Further assessment of the two options recommended for 
consideration during the Technical Option Assessment 
Workshop and subsequent display resulted in the 
selection of a single recommended preferred option. 
The recommended preferred option is modified Option 1 
– New England Highway bypass of Scone and local road 
over rail bridge at Kelly Street. 

Modified Option 1 performs strongly against the objectives 
of the project as determined in the Terms of Reference and 
best aligns to the long term plans and strategies of the 
NSW and Australian governments.

• A road bypass of Scone would support freight and 
long distance travel important to the NSW and national 
economy being part of the Sydney-Brisbane National 
Land Transport Network between the Gunnedah Basin 
and Port of Newcastle

• Bypassing Scone supports the NSW Long Term 
Transport Master Plan’s (LTTMP) theme to provide 
essential access for regional NSW by providing for 
town bypasses to improve travel within towns, reduce 
delays caused to freight traffic, increase safety, and 
improve the urban amenity of towns. The removal of 
the rail level crossing is also a short-term action in 
the LTTMP

• The local road bridge would address severance of the 
town, improving emergency services access and the 
reliability of travel through Scone via Kelly Street.

A road bypass received strong community support during 
both the November 2012 and May 2013 public displays.

The P90 strategic cost estimate for Modified Option 1 
is $120 million, split $100 million for the bypass and 
$20 million for the Kelly Street bridge and includes 
50% contingency on both elements (i.e. $80 million 
base cost). The P50 estimate is $103 million with 30 per 
cent contingency. Given the current competitive market 
and the conservative nature of strategic estimates, RMS is 
confident that this project could be delivered for less than 
$120 million. A modest cost saving coupled with a 25 per 
cent contingency would reduce the estimate to $90 million. 
Examples of recent similar projects demonstrate both that 
similar scope projects have been delivered for significantly 
lower cost and in turn these projects have been delivered 
for less than their earlier estimates:

• Bega Bypass – 3.5km two lane bypass, similar 
in scope and length to proposed Scone bypass, 
strategic estimate approximately $80 million, final cost 
$55 million

• Maitland third Hunter River crossing – 6km two lane 
new road through the Hunter River floodplain, including 
rail bridge and 350m river bridge, detailed design 
estimate $80 million, final cost $59 million

• Thornton new two lane road over rail bridge – 
construction of a new bridge over four rail lines 
including road approach works – actual cost $18 million

• Nelson Bay Road duplication stage 3 – 4.2km new 
carriageway and reconstruct existing carriageway – 
concept estimate $70 million (out turn), announced cost 
$45 million (contract awarded).

It is recommended that Modified Option 1 is developed 
with consideration of the concerns and suggestions 
of UHSC including intersection layouts, flooding and 
drainage implications, the impacts on community facilities, 
and signposting for the bypass. 
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