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1.

Introduction

1.1

Background
The proposed inland railway requires new track to be built between North Star and Brisbane,
as there is currently no standard gauge inland route, as well as a new line between
Narromine and Narrabri for the route to achieve the optimum journey time. There are also
significant sections where reconstruction of existing track, both standard and narrow gauge,
would be necessary to enable the operation of rollingstock with higher axle loads. A
significant amount of construction would therefore be required before Inland Rail could
commence operation.
The route covers remote areas of central NSW and south-east Queensland, and traverses
various types of terrain ranging from flood plains to mountainous areas where tunnels would
be required. For track construction to take place efficiently, it would have to be broken into
discrete work packages. This break up can affect both the delivery costs and the delivery
program.
This appendix draws on analysis contained in:

1.2

•

Appendix C – Design Standards

•

Appendix E – Route Development.

Objectives
The objectives of this appendix are to identify:
•

Potential staging of delivery

•

The construction procurement strategy

•

A preliminary delivery program

•

The capital cost estimate of the entire route.

This appendix calculates the capital cost of the entire route for input into the financial and
economic analysis.

1.3

Outline
Staging and procurement
Staging of the delivery in order to meet both the initial and long-term operational
requirements is considered in section 2.
To determine the procurement strategy, section 3 discusses the differences between ‘Design
and Construct’ and ‘Alliance Contract’ options and proposes a suitable procurement option
for each separate work package. It also aligns these packages into discrete procurement
contracts.
Section 4 discusses the constraints and issues that would be encountered in the
construction of the inland railway, indicates assumptions relating to different construction
tasks, and develops a preliminary program of works.

Capital costs
Capital costs comprise capital construction costs, contractors’ direct costs and land
acquisition costs. These categories of capital cost have been sub-divided further as
described below.
Melbourne – Brisbane Inland Rail Alignment Study – Final Report
Appendix J: Capital Cost and Delivery Program

1

ARTC

Capital construction costs comprise the total cost of constructing the inland railway, including
the contractors’ costs and client costs, but exclude costs associated with land acquisition.
Capital construction costs have been split into:
•

Contractors’ direct costs

•

Contractors’ indirect costs

•

Client costs.

Land acquisition costs include:
•

Estimates of the compensation payable to dispossessed landholders

•

An estimate of consultant costs for both acquiring authority and dispossessed
landholders including the cost of engaging land property valuers, land access and
negotiation consultants and other external advisers

•

Land division costs.

Assessment of risk and opportunity is based on a probabilistic risk estimating process. This
takes a range of capital construction cost estimates and land acquisition cost estimates to
reflect the level of accuracy within each line item. It also identifies and quantifies risk and
opportunities of events that are not included in the estimate. This enables a level of
contingency for the project which truly reflects the nature of the project instead of a blanket
percentage applied to the capital cost estimate as a whole.
Capital construction cost, land acquisition and risk and opportunity allowance are added to
give the total capital cost for the inland railway.
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2.

Staging of delivery

2.1

Overview
The two major areas of construction for the inland railway are the standard gauge connection
from North Star to Brisbane and the construction of a direct link between Narromine and
Narrabri. Possible options for staging construction of the railway include:

2.2

•

Initially operating the railway using the existing railway via Werris Creek deferring the
construction of the direct link from Narromine to Narrabri

•

Deferring the construction of the Class 2 to Class 1 upgrades (from Parkes to
Narromine and Narrabri to Moree) and the Illabo to Stockinbingal deviation with initial
operation continuing to use the existing railway via Cootamundra

•

Terminating the railway at Toowoomba and deferring the capital cost of the expensive
mountainous alignments (with tunnels) between Toowoomba and Brisbane.

Operation via Werris Creek
This staging option would involve initial construction of the route between North Star and
Brisbane to complete the journey from Melbourne to Brisbane. The Queensland coal traffic
would still be captured in this initial operation scenario. Melbourne to Brisbane traffic would
use the existing railway via Werris Creek until the Narromine to Narrabri link was completed.
The route via Werris Creek was longer and slower than the route that has been proposed.
The benefits of this route were tested in the comparison of a 1,730 km route (involving
greenfield construction towards Gwabegar) and a 1,880 km route (via existing track towards
Werris Creek) during the analysis of the route. The outcomes of this analysis showed that
the 1,880 km route resulted in more negative economic outcomes (with a lower economic
BCR) than the proposed inland route and is therefore not considered a beneficial staging
option.

2.3

Staging of upgrades and Illabo to Stockinbingal deviation
This staging option involves construction of the connection from North Star through to
Brisbane and the direct link between Narromine and Narrabri. The staged works are the
upgrades from Class 2 to Class 1 (from Parkes to Narromine and Narrabri to Moree) and the
deviation from Illabo to Stockinbingal.
These deferred works do not fundamentally change the operation of the inland railway. They
would be constructed during operation of the railway to allow the overall journey time to be
maintained (as the traffic volumes grow and the crossing delays increase). Operation of the
inland railway would not be compromised because of the staging of these works.

2.4

Toowoomba termination
This would involve construction of the railway from Melbourne to Toowoomba, completing
the remaining Toowoomba to Brisbane section at a later date. This would defer a significant
proportion of the initial capital cost because of the high cost of crossing the Toowoomba
Range. This option would involve a longer pick up and delivery by road (approximately
125 km, or 2-3 hours) from Toowoomba to Brisbane.
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The route results in a negative impact on estimated coal freight demand and half of the
expected intercapital tonnage, resulting in a 60% reduction in below rail revenue. Therefore
the economic BCR decreases by around 80% relative to the full Melbourne-Brisbane
scenario indicating lower efficiency of spend.

2.5

Outcome
Initial operation using the existing track via Werris Creek or terminating at Toowoomba
reduce expected traffic volumes due to the inferior service offered. The benefit of deferred
capital expenditure does not outweigh the disbenefit of the reduction in traffic. Deferring the
upgrading of the Class 2 upgrades and the Illabo to Stockinbingal deviation does not
compromise performance. Therefore these works could be deferred until traffic volumes
increase. The staging of these works has been factored into the economic and financial
appraisals for scenarios when Inland Rail is assumed to commence operations in 2020 or
2030.
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3.

Procurement strategy

3.1

Procurement options
This appendix considers two common procurement options for construction of the railway:
the Alliance approach and the Design & Construct (D&C) approach. Variations on these
options, or possible alternatives to them, would be considered in more detail during the
actual procurement stage.
Both Alliance and the D&C options have their advantages and disadvantages. Each is
appropriate depending on the timing of the work, the level of stakeholder involvement and
the nature of the work itself. Because of the volume of work involved in the project, the
significantly different construction environments (from upgrading of existing lines under
traffic, to greenfield construction) and the geographical spread of the work, construction
would be broken up into a number of separate packages. Each could have different
procurement strategies depending on the type of work and the location.

The Alliance method
The popularity of alliances on construction projects has grown considerably in recent years.
Alliances have several advantages over other forms of contract procurement:
•

If the works involve a considerable number of interface issues between the main
stakeholder and other parties, an alliance may enable these issues to be managed
more effectively. For example, works that have a significant effect on existing rail
operations could benefit from an alliance.

•

If the scope of a project is not completely known or defined at its outset, an alliance
can be used to further develop its scope, budget and program as various issues are
encountered. This can be effective where a project has unresolved environmental
concerns, significant property impacts or interfaces with major services.

•

If a project has a considerable time constraint, an alliance can be used to accelerate
the program and commence works at an earlier stage. Due to the nature of the
inland railway and its associated approval processes, it is assumed the time
constraints imposed on the project would not be so significant as to justify the use of
alliances for the entire route.

The Design and Construct method
This form of contract procurement has been common for many years. There are a number
of reasons why a D&C contract may be preferred:
•

Where the scope can be clearly ‘packaged’ into a relatively stand-alone group of
works, a D&C contract can be run independently of any other works. This can be
beneficial in greenfield areas where the only rail interfaces are the connections at
each end.

•

Where the scope of works is defined and well known, a D&C contract allows the
proponent to competitively tender the works and to pass on the construction cost risk
to the awarded contractor.
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3.2

Contract structure
The contract type best suited to building sections of the inland railway was determined by
comparing the scope of works for those sections with the characteristics of the different
procurement options.
The Illabo-Stockinbingal, Narromine-Narrabri and Camurra sections are all greenfield
constructions that are geographically independent. Also, the only significant interfaces with
existing train operations are at the ends of these sections. These sections suit the D&C
model.
The works between Parkes and Narromine, and between Narrabri and Moree, consist of
upgrades of existing track. Upgrading of operating lines could be carried out as part of major
periodic maintenance or as an alliance contract. However because traffic densities are
relatively low and there are few other interfaces, a D&C contract has been assumed.
In the case of Moree to North Star, upgrading is to be carried out on an existing track that
sees relatively little traffic. It has therefore been assumed that the track can be taken out of
service for extended periods and that there is effectively no interface for the contractor with
traffic - other than taking possession at the commencement of works and handing back the
track at intervals that would allow wheat traffic on operate as needed. Upgrading this section
would be suitable under a D&C contract.
The work between North Star and Yelarbon is entirely greenfield, across generally consistent
terrain. Apart from a number of significant bridges, the construction work along the entire
section is consistent and involves continued use of the same methods of construction. The
D&C model would suit this section of the alignment.
While the work between Yelarbon and Oakey involves the use of existing QR rail corridors in
some parts, and some upgrading and dual gauging of existing in-use tracks, the interface
with operations is similar to that between Moree and North Star. A D&C approach could also
be implemented on this section.
Between Oakey and Grandchester there is an important interface with the QR network (for
fixed infrastructure) and QR services (for operations). However with the proposed
possession regime, the works could be managed through a D&C contract. Excluded from
this contract, but interfacing with it, would be the tunnel contract. This contract is also
assumed to be a D&C contract for reasons explained below.
Between Grandchester and Kagaru the greenfield work would be a stand-alone D&C
contract. This could be arranged to have minor interfaces with operations at either end.
The work between Kagaru and Acacia Ridge consists of upgrading the standard gauge track
to dual gauge which essentially consists of re-sleepering and installation of a third rail. This
work is being progressed by ARTC and is assumed to be completed prior to the operation of
the inland railway.
It is proposed that the main tunnel, together with the two minor tunnels, be constructed as a
D&C contract. This is because highly specialised expertise and equipment is required. This
form of contract also enables the risk to be confined to the tunnelling contractor who is best
able to manage that risk.
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3.3

Work packages
Adjacent areas using similar procurement options could be reasonably combined into larger
contracts to minimise establishment and demobilisation costs. Very large areas could be
reasonably broken up into a number of smaller contracts to assist management over large
areas.
Construction of the Narromine-Narrabri section (300 km) could be run as two separate
concurrent D&C contracts or one contract with two crews because of its considerable length.
For the purpose of this study we have assumed one D&C contract.
The works between Moree and Oakey could be run under two separate contracts. The
works could commence at each end and proceed towards the middle, with the two contracts
running in parallel. It is likely that the meeting point would be in the region of Inglewood. It is
assumed that the track north of Moree in NSW and south of Brookstead in Queensland
would be taken out of service during construction. Therefore there are only minor interfaces
with operations at both ends. The contract for the construction of the tunnel could include
conditions that would require tunnel spoil to be provided for track construction between
Helidon and Grandchester. Due to the geographical separation of the sections on either side
of the Toowoomba tunnel portals the works are proposed to be split into two contracts, to the
west of the tunnel and to the east of the tunnel.
Table 3-1 Procurement Strategy
Contract procurement
method

Section

Nature of work

D&C contract 1

Narromine-Narrabri (north)

New greenfield section

Camurra-Moree North

New greenfield section

Moree North-North Star

Upgrade to Class 1

North Star-Yelarbon

New greenfield section

Yelarbon-Inglewood

Rebuild existing narrow gauge

Inglewood-Millmerran

New greenfield section

Millmerran-Brookstead

Rebuild existing narrow gauge

Brookstead-Yargullen

New greenfield section

Yargullen-Oakey

New greenfield section

D&C contract 4

Oakey-Tunnel portal (west)

Dual gauge existing with greenfield
section

D&C contract 5

Tunnel portal (east) –
Grandchester

New greenfield section with interface
with existing QR and dual gauging
existing, double tracking

D&C contract 6

Tunnels (Toowoomba,
Laidley, Flinders)

Tunnels

D&C contract 7

Grandchester-Kagaru

New greenfield section

Staged D&C 1

Illabo-Stockinbingal

New greenfield section

Staged D&C 2

Parkes-Narromine

Track upgrading

Staged D&C 3

Narrabri (north) to Moree

Track upgrading

D&C contract 2

D&C contract 3
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4.

Delivery program

4.1

Pre-construction activities
4.1.1

Design

Engineering design on a project of this nature is generally a three stage process:
•

Preliminary or concept design – for assessment and approvals

•

Reference design – for tender

•

Detailed design – for construction.

Preliminary design is required to provide enough information to allow an assessment of the
environmental and social impacts of the construction and operation of the project.
Preliminary design should provide a horizontal and vertical alignment that has taken into
account the known constraints including environmental, geological and topographical
considerations.
Following and often during the assessment and approval phase, further work can be
undertaken on the preliminary design as it is progressed towards a reference design. The
reference design should provide contractors with enough information to tender the project.
Once a contractor has been engaged, detailed design would commence to take the project
through to construction.

4.1.2

Planning and approvals

The preferred approvals process and the recommended statutory approvals pathway for the
project are presented in Appendix I; including consideration of Commonwealth, Queensland
and NSW legislation.
The preferred approvals pathway outlines the necessary, or optimum, approvals for the
project as a whole, within each jurisdiction and/or for separate works packages and provides
indicative timeframes for the respective approval periods. An overview of the approvals
pathway and indicative timeframes is provided below.

Commonwealth approvals
The project is likely to require approval by the Commonwealth as a ‘controlled action’ under
the Environmental Protection and Biodiversity Conservation Act 1999 (EPBC Act) following
submitting a referral to the Commonwealth Minister for the Environment, Water, Heritage
and the Arts. As a ‘controlled action’ the project would require approval under the EPBC Act.
However under the Commonwealth/state bilateral agreement it is likely that the Minister will
approve assessment of the project through the respective NSW and Queensland
assessment processes described below.
Referrals and approvals under Commonwealth legislation can be undertaken in conjunction
with state planning process and are therefore unlikely to have any significant bearing on the
overall program.

New South Wales
In NSW, the proposal would be approved as a ‘major project’ under the Part 3A process of
the Environmental Planning and Assessment Act 1979 (EP&A Act). This is likely to involve
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an initial Concept plan application for all proposed works within NSW, which would seek to
establish a framework for a more detailed development of the project subject to further
approvals under either Part 3A (project approval) or Part 5 of the EP&A Act of smaller works
packages comprising one or more route sections (as shown in Table 3-1). An indicative
timeframe for a Part 3A concept plan approval is about nine months.
A project approval under Part 3A of the EP&A Act provides a more detailed analysis of the
proposed development and its likely impacts as well as the steps to be followed in seeking
approval for the construction and operation of the proposed development. This would
generally apply to all greenfield sections and would take approximately 12 to 18 months
depending on the specific issues and assessment requirements for each route section.
Part 5 of the EP&A Act applies to development carried out by or on behalf of a public
authority that does not require assessment under Part 3A or 4 of the Act but may still require
some form of environmental assessment. This may involve a Review of Environmental
Factors (REF). Such a review would likely be required for track upgrade works or
construction of passing loops on existing track, and may take between three and six months
to complete.

Queensland
Under Queensland legislation, there are a number of different approval pathways under
which the project could be assessed. As identified in Appendix I the ‘State Significant’ EIS
process under the State Development and Public Works Organisation (SDPWO) Act is the
preferred approval option for the Queensland component of the project, subject to a
declaration by the Coordinator-General of a ‘Significant Project’. Assessment under the
SDPWO Act can take between 12 and 24 months.
Following obtaining overall project approval at the state level a number of subsequent or
secondary approvals would be required. This includes development permits under the
Integrated Planning Act 1997 to obtain authorisation for the construction and operational
phases of the project, as well as approvals under various other pieces of legislation as
applicable. The Integrated Development Assessment System (IDAS) is a process that has
been established under the Integrated Planning Act 1997 as a means of integrating the
assessment and approvals process for development applications. An application under the
IDAS process for a Material Change of Use can made following approval under the SDPWO
Act and may help streamlining these subsequent approvals processes.
It is estimated that it may take between three and six months to obtain the necessary
secondary approvals for each route section.

4.1.3

Stakeholder consultation

Consultation with key stakeholders and the community is an integral component of any
project, and particularly one of the size and nature of the inland rail project. Early and
effective consultation can often result in achieving an optimum design that considers
community and agency concerns, which can lead to obtaining planning approval in a timely
manner with fewer opportunities for lengthy delays. Consultation with government agencies
at an early stage in the project can also ensure important issues and constraints are
identified and resolved early and project support or endorsement from government agencies
and other key stakeholders is attained.
While consultation would effectively commence at project start-up and would continue to
beyond the construction phase, consultation with various stakeholders and community
groups would be undertaken at different periods through the process. A stakeholder
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consultation strategy would be developed to identify the key project stakeholders and outline
how and when each stakeholder would be consulted through the life of the project.
Appendix I contains high-level strategies to progress the project through the multijurisdictional planning approvals process and facilitate an efficient, transparent and
collaborative consultation approach. They include:
•

Early engagement with community, government and political stakeholders

•

Establish an environmental approvals steering committee

•

Appoint a dedicated project manager and state planning coordinators.

These strategies would assist in confirming timeframes, facilitate efficient and effective
communication between Commonwealth, state and local government agencies and would
help to identify and manage significant planning approval hold-points.

4.1.4

Land acquisition

New alignments will be able to proceed only when the land is acquired. Depending on the
project proponent, compulsory acquisition powers might be available but are unlikely to be
invoked. It has therefore been assumed that land will be acquired by purchase at market
value, following negotiation with landowners. There is no set time for this negotiation period
because delays can occur as the proponent and landowners attempt to come to an
agreement on both the value of land to be acquired and the appropriate remuneration for
relevant Heads of Compensation. This process can be difficult to reduce to a defined
timescale, and can have a significant bearing on the duration of the construction program.

Figure 4-1 Indicative pre-construction program

4.2

Program constraints and issues
4.2.1

Resources

On a project of this technical scope and size available resources will be an issue. This is
partly due to the specific nature of railway work which requires skills and specialised
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equipment that are not widely available. Another consideration is the amount of railway work
being undertaken elsewhere in Australia. So long as Commonwealth and state governments
initiate or continue to fund numerous infrastructure projects, the demand for heavy
earthmoving equipment, road making equipment, tracklaying equipment, cement, steel and
other commodities will remain high. As well as affecting the start and completion times of
sections of work, the availability of resources may influence the cost of the project. In a
competitive market, prices for work could be lower, and there is the possibility of splitting the
scope of work to spread risk and achieve an earlier completion date. In the more remote
sections of the inland railway it will be necessary to weigh the advantages of encouraging
competition against the economies of scale that are available to a contractor who has a large
scope over which to spread mobilisation and overheads in items such as construction camps
and the mobilisation of equipment.

4.2.2

Early start projects

The selected route contains several sections of track upgrading and these are not inhibited
by planning approvals, environmental approvals or land acquisition, for example the
Narromine to Curban and Moree to North Star upgrades. Due to the easier approvals
pathway these could commence earlier than some of the greenfield sections.

4.2.1

Tunnelling

The Toowoomba Tunnel between Gowrie and Murphys Creek is the longest single
construction task with a duration closely approaching five years. This tunnel will be the
critical activity for the project. The underlying assumption is that the tunnel will be driven
using a full-face tunnel boring machine, with the approaches to the portals being open-cut
and then mined using road headers. This duration has been based on the following:
•

Estimates have been obtained from possible suppliers for the likely machine
manufacture time.

•

Shipping time from overseas has been estimated, plus the time required to deliver
the machine to the site and to assemble it.

•

The duration of the actual drive was estimated using the best information available
as to the ground conditions and performance indicators for tunnel boring machines
from various sources including manufacturers. However it must be recognised that
the geotechnical information available at this stage in the project is limited.

4.2.2

Possessions

On less trafficked route sections, the possession regime will have minimal effect on
construction schedule e.g. Narrabri North to Camurra which has a single daily passenger
train (which could possibly be replaced temporarily with a bus service) and grain traffic in
season (which might be amenable to being scheduled to allow long possessions).
On rail routes between Oakey and Grandchester that are shared with significant freight
services, the possession regimes will influence the time and cost of upgrading works.
Various route sections that form part of the inland railway could be subject to the scenarios
described above. However, the overall effect on the program can be managed to prevent
significant delay.
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4.2.3

Materials supply

The total project will consume large quantities of materials such as rail, sleepers, fastenings,
ballast and turnouts.
The production of local suppliers of these materials may already be committed on concurrent
contracts and there is a risk that incorporating the quantities described above into existing
production schedules will result in project delays.
Before the project commences, it will be important that discussions occur with all potential
suppliers in order to secure supplies of all essential items. There is also a need to identify
stockpile areas, establishing flashbutt welding plants and other bulk production facilities.
Given the large quantities it may be beneficial for the proponent of the railway to establish
large scale materials supply contracts and provide the materials to the construction
contractors. The basis of the cost estimate is that the client will purchase all rail and
sleepers requirements for the project, and provide them free to the contractors on account of
economies of scale and buying power that it would have compared to individual contractors.

4.2.4

Location of worksites

As most of the work is in northern NSW and south-east Queensland, and west of the Great
Dividing Range, work sites will be relatively isolated. There are few construction resources
in these areas and local councils rely on contractors coming from coastal areas. This
suggests:
•

Logistics will play a major role in getting the work done on time and at a reasonable
cost

•

The scope of any contract or alliance packages will need to be of sufficient size to
justify setting up facilities, bringing in skilled labour/supervision, and bringing in the
heavy earthmoving equipment needed to ensure high productivity.

This may result in an increase in the unit cost of work when compared with the same scope
executed in or in the vicinity of a capital city.
Logistics management will be a large part of contractor operations and this will be influenced
by access to areas within the site as well as to and from it.
As briefly covered in the following sections, road, rail and air access is possible along most
of the site, but the standard of the transport is not high in many remote parts of inland
Australia.
The scope and the nature of the work vary greatly from area to area, and the ground
conditions and geology differ greatly from section to section. This poses a challenge to
program management.

Major centres
Cities and larger towns are sources of accommodation for workers as well as being sources
of goods and services to sustain contractors working in the area. Some local labour may be
available but is likely to be unskilled and in small numbers. Contractors will have to be selfcontained in the more remote areas, that is, south of Toowoomba and north of Parkes. For
larger contracts, such as greenfield projects, construction camps will be required.

Airports and air services
Apart from the capital cities, the airports that receive regular scheduled passenger jet flights
are Moree, Dubbo and Tamworth. Several towns along the route are served by operators
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that use light aircraft suitable for personnel movements. There are no existing air services
that could be used for transporting heavy or bulky freight.

4.2.5

Assumptions

The works program is based on two main assumptions:
•

The construction of the initial route comprising all the work in Queensland,
reconstruction of the track north of Moree and the deviation between Narromine and
Narrabri, is to be completed within a five year period

•

The staged works will be done at a later as yet undetermined date.

The approach to each contract would be determined by the experience, staffing and
equipment of individual contractors. Payment for activities such as formation construction
and tracklaying would be related to a monthly rate that is considered achievable and
desirable for the program. It is assumed that the contract would require certain performance
targets to be met and the contractor would establish resources to suit the rate.
In the case of bridges and viaducts, some micro-programming was carried out in order to
establish a base rate for construction and to determine the number of crews required to meet
production expectations. This exercise established the average production rates for finished
products.
The planning and approval processes in either NSW or Queensland will add a significant
period of time to the project duration. In section 4.1 a period of 36 months was considered to
be a reasonable allowance for all the activities to be completed. However it is recognised
that this could well be exceeded in some circumstances.

4.3

Overall delivery program
The overall delivery program is given below. The main tunnelling section between Gowrie
and Helidon is the only section that is expected to require five years to construct. This
program would have to be managed effectively to allow the tunnel spoil to be efficiently used
as fill on surface sections.
Other sections adjacent to each other have been programmed in a way to allow continuation
of work, minimal disruption in resource usage and minimise set-up costs.
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Figure 4-2 Overall delivery program
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5.

Capital cost model development

5.1

Purpose of the model
The capital cost model has been developed to calculate the construction cost for each
package of work and the total capital cost for the entire route. The costs detailed in this
appendix are the capital costs including any client costs such as design, project
management and controls.
The capital cost model has been split into three categories; the contractors’ direct costs,
contractors’ indirect costs and client indirect costs. The direct costs have been developed
primarily using first principles based estimating. These direct costs have been produced as
unit rates so that they can be applied to the quantities calculated for each key element on a
schedule of rates basis.
The direct cost schedule of rates comprises the following elements:
•

Earthworks

•

Track and formation including turnouts/crossovers

•

Level crossings

•

Bridges and structures including reinforced concrete box culverts

•

Tunnels

•

Miscellaneous structures including existing services.

The basis of the direct cost schedule of rates is detailed in section 5.2. The direct costs
have been developed primarily using first principles based estimating.
The contractors’ indirect costs comprise the following, as detailed in section 5.3:
•

On-site overheads and preliminaries

•

Off-site overheads and margins.

The client’s indirect costs comprise the following:
•

Corporate overheads

•

Project and construction management

•

Planning and environment management

•

Technical management

•

Communications and community consultation

•

Insurance

•

Rail possession costs

•

Stakeholder management costs

•

Escalation costs.

Melbourne – Brisbane Inland Rail Alignment Study – Final Report
Appendix J: Capital Cost and Delivery Program

16

ARTC

5.2

Contractors’ direct job costs
5.2.1

Earthworks

Alignment designs were prepared for each of the greenfield sections. These designs
considered the constraints of the site specific characteristics of each of the sections. From
these alignment models, quantities were generated for excavation, fill and geotechnical
treatments for each section of the inland railway. This enabled accurate costing of the
different sections.
Costs were developed for each new package of work based on:
•

Geographical location

•

Geotechnical assumptions

•

Haulage distances for cut to fill

•

Availability of suitable material for the capping layer.

This resulted in different rates being produced for every section of the final route.
The level of design accuracy is based on one metre contour mapping and imagery with high
level geotechnical and hydrology information.

General
The estimate is based on first principles and includes the cost of plant hire, labour, material
supply and sub-contracting. The work to be undertaken has been benchmarked against
projects that involved building up the direct job costs. Allowance has been made in on-site
overheads for establishment, site management, engagement of engineers, supervision,
construction survey, administration, material testing, quality assurance, site office expenses,
communications and environmental monitoring.

Plant
The estimate is based on a plant fleet less than four years old and includes provision for the
cost of competent operating staff..

Labour
The labour rate used in the direct cost build up is based on current industry enterprise
bargaining agreements with unions. They include all employment related on-costs. It is
expected that dump truck, water cart, roller and some dozer operators would be available
from local sources. Generally, experience is that rural skills are readily adaptable for
construction works. A 33% living away from home allowance for the labour force has been
included in the estimate.

Materials
The current costs for general materials are based on capital city rates with an allowance for
delivery to site, cartage, storage and wastage.

Sub-contracts
The major sub-contract within the earthworks package is the rock excavation and crushing of
the resultant material to make it suitable for fill. On-site material will be used where it is
practical to do so. The drill and shoot cost is based on similar projects. Allowances have
been made for variations in the rate as the conditions alter.
The crushing of material has been based on the requirements of the resultant material, i.e.
primary, secondary or tertiary materials, for use in the earthworks. Variation of rock strength
and crushing difficulty have been assessed and included in cost estimates. The estimates
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also include costs relating to loading of the crusher, haulage from the quarry face and
stacking. The minimal production required is likely to be 250 tonnes per hour.

Production rates
For bulk earthworks, the earthworks quantities have been provided at 10 m intervals and 1 m
contours. These have been analysed to relate the required quantities to haul distances.
Bulk earthworks have been benchmarked against recent competitive tenders to develop the
output production rates.

Track upgrades
Embankments are generally 1.0 to1.5 m high and will require testing of in situ material for
compliance with compaction requirements. Minimally, the top 500 mm of material will
require moistening and re-compaction of the fill material. Allowance has been made for
make-up material from existing cuts.
Existing cuttings will be widened where necessary with regrading of cess drains. The layer
500 mm below the capping layer will be ripped, conditioned and re-compacted.
Existing ballast will be reclaimed for screening and reuse. The cost of re-claiming the ballast
to the stockpile has been included.

5.2.2

Track and formation

The cost model relating to track and formation capital construction has been refined using
information from ARTC regarding the cost of materials from relevant suppliers. The costs
developed are detailed in Table 5-1 below.
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Table 5-1 Permanent way capital construction cost model rates
Item

Unit

Rate ($)

km

477,000

km

183,000

km

251,000

km

159,000

Upgrade of existing Class 3 (and lower) track to
Class 1 track:
Rail and sleepers supply and stockpile
Remaining scope (ballast supply and
installation of rail)

km

477,240

km

243,000

Upgrade from narrow gauge to standard gauge
(single track):
Rail and sleepers supply and stockpile
Remaining scope (ballast supply and
installation of rail)

km

477,000

km

203,000

km

765,000

km

185,000

Upgrade from narrow gauge to dual gauge (Single
track):
Rail and sleepers supply and stockpile
Remaining scope (ballast supply and
installation of rail)

km

765,000

km

245,000

Upgrade from double track narrow gauge to double
track dual gauge:
Rail and sleepers supply and stockpile
Remaining scope (ballast supply and
installation of rail)

km

1,284,000

km

316,000

km

1,284,000

km

296,000

Each

543,000

Each

137,000

Each

733,000

Each

137,122

Each

100,000

New greenfield track location:
Rail and sleepers supply and stockpile
Remaining scope (ballast supply and
installation of rail)
Upgrade of existing Class 2 track to Class 1 track:
Rail and sleepers supply and stockpile
Remaining scope (ballast supply and
installation of rail)

New greenfield dual gauge track:
Rail and sleepers supply and stockpile
Remaining scope (ballast supply and
installation of rail)

New double track dual gauge:
Rail and sleepers supply and stockpile
Remaining scope (ballast supply and
installation of rail)
Tangential turnouts (standard gauge):
Turnout supply and stockpile
Remaining scope (ballast supply and
installation of rail)
Tangential turnouts (dual gauge):
Turnout supply and stockpile
Remaining scope (ballast supply and
installation of rail)
Diamond crossing
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The prices received from suppliers were significantly higher than those applying under
contracts that ARTC has with these suppliers. Discussions with ARTC resulted in capital
cost estimates being based upon ARTC’s current contract rates for the supply of track and
sleepers.
Further market rates were sought from other suppliers of ballast and other materials, and
these rates have been used for the capital cost estimates.

Materials – rail
Quotations for the supply of rail ranged from $1,850/t to $2,010/t for 110 m long rail. A rate
of $1,850/t was used in the capital construction cost model, which is consistent with ARTC’s
current supply rate. An allowance of $20/m of rail was added for transport to the site.

Materials – sleepers
Enquiries relating to the supply of sleepers established a standard price of between $115
and $120 per sleeper ex-works. An additional cost of $25 per sleeper was suggested as
appropriate for delivery to the site(s).
Using its current supply contracts as a guide, ARTC advised a budget cost of $115 per
standard gauge sleeper and $140 per dual gauge sleeper.
A rate of $140 per sleeper has been used in the capital construction cost model for the
standard gauge sleepers including delivery to site. A rate of $165 per sleeper has been
used in the capital construction cost model for the dual gauge sleepers including delivery to
site.

Materials – ballast
Different rates were developed for the various distances that are involved in ballast delivery
and they have been applied accordingly. Based on the location of existing suitable quarries,
it was decided that a distance of 100 km for delivery of ballast should be used in establishing
the unit rate for ballast. Through discussions with various suppliers, a rate of $18/tonne
ex-bin has been used in the construction capital construction cost model.

Plant rates
Rates for various items of plant appropriate for rail work were sought and received from
Queensland, NSW and Victoria. These were applied to the scope of works for each state.

Rate build-ups
The assumptions currently being used in developing a cost estimate for installation of the
track, sleepers and ballast are detailed below.
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Table 5-2 Track installation assumptions per 10,000 track metres
Activity

Assumptions

Productivity

Unload sleepers &
stockpile

2 x front end loaders
2 x plant operators
1 x leading hand
3 x RW2 rail workers
1 x front end loader; 1 x plant operator
1 x HIAB truck including driver
1 x leading hand
2 x RW2 rail workers
1 x front end loader; 1 x excavator
2 x 10 wheel tipper; 1 x 11t roller;
Ballast box; 4 x plant operators
1 x leading hand
2 x RW2 rail workers
1 x excavator; 1 x plant operator
1 x leading hand;
4 x RW2 rail workers
1 x fitter
1 x FBW; 1 x Atlas; 1 x front end loader
1 x FBW supervisor; 1 x leading hand
2 x plant operators
1 x leading hand
8 x RW2 rail workers
1 x leading hand
4 x RW2 rail workers
2 x front end loaders; 1 x excavator
1 x 10 wheel tipper; 4 x plant operators

8 days

Loco and wagon train hire including
2 x engineers
4 x RW2 rail workers
1 x tamper; 1 x regulator
2 x tamper operators
2 x regulator operators
1 x leading hand
1 x leading hand
8 x RW2 rail workers
4 x welders

5 days

Discharge sleepers

Place bottom ballast

Lay sleepers

Lay rail

Fasten rail
Top ballast – Load
wagon
Place top ballast –
Wagon
Tamp & profile

Weld & de-stress rail

Key:

RW2

Rail Worker Class 2

FBW

Flash butt welder

12 days

18 days

15 days

18 days

16 days
5 Days

10 days

25 days-

Upgrading of existing track
Part of the route selection involved the upgrade of existing sections of track. All upgrading of
existing track has been based on the following scope of works:
•

Remove existing rail (Class 1 requiring 60 kg/m rail) and remove from site (cost
neutral on the basis of scrap value offsetting the cost of removal)

•

Remove existing sleepers and dispose off-site (treated as waste)

•

Grade and compact existing surface including existing ballast, making up levels
where appropriate

•

Place and compact capping layer (cost included under earthworks)

•

Place bottom ballast

•

Lay sleepers

•

Lay and fasten rail

•

Place top ballast
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•

Lift, line, tamp and profile

•

Weld and de-stress rail.

The following assumptions have been made in regard to upgrading existing track:
•

For the upgrade of Class 2 track, it has been assumed that only 15% of the rail will
be replaced together with all the sleepers. Also, no allowance has been made for
replacement of the capping layer.

•

No allowance has been made for upgrading existing standard gauge embankments
to match current design standards. This approach has been assumed for all grades
of track requiring upgrading.

•

No allowance has been made for upgrading the existing embankments to suit the
loadings of the reference train.

•

Earthworks: Fills are generally 1.0 to 1.5 m high and will require testing of in situ
material for compliance with compaction requirements. As a minimum, the top
500 mm of material will require moistening to optimum and re-compaction.
Additional works may be required below this level. An allowance of 50% of the fill
material up to a depth of 1.2 m has been made. Allowance has been made for
make-up material from existing cuts.

•

Existing cuttings will be widened where necessary for cess drains. The layer
500 mm below the capping layer will be ripped, conditioned and re-compacted.

•

Existing ballast will be reclaimed for screening and reuse and has been included in
the earthworks costs. No allowance for this has been made in the track costs..

Passing loops
An allowance has been made for the construction of 32 passing loops along the length of the
route. These passing loops will be 2 km long and will comprise:
•

Two turnouts

•

Two catchpoints

•

Associated earthworks.

The costs used in the capital construction cost model for passing loops are detailed in Table
5-3 below.
Table 5-3 Passing loops capital construction cost model rates
Item

Unit

Rate ($)

Passing loop

each

$3.4 million - $5.5 million

Murphy’s Creek passing loop

each

$10.3 million

The passing loop at Murphy’s Creek, located close to the eastern portal of the Toowoomba
tunnel requires a significant volume of fill to construct the loop and so has been priced
accordingly.
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5.2.3

Level crossings

The costs used in capital construction cost model for level crossings are detailed in Table
5-4 below:
Table 5-4 Level crossings capital construction cost model rates
Item

Unit

Rate ($)

New active level crossing

each

900,000

New passive level crossing

each

120,000

Upgrade existing active level crossing

each

300,000

Upgrade existing passive level crossing

each

120,000

The rates detailed above in Table 5-4 are based on the following parameters.
Two level crossing types have been identified for use in this study: an active crossing and a
passive crossing. Information on the class of road has been used to determine the crossing
type for greenfield sections of track. The upgrade of a crossing has been assumed to be
80% of the cost of a new installation because of costs associated with demolition of the
existing crossing, non-productive working and tying into existing infrastructure.
The cost build up for the different types of level crossing has been based on the description
provided which has been benchmarked against the individual crossing type using costs
obtained from projects undertaken in Victoria and Queensland.

5.2.4

Bridges and structures

Pricing method
The direct costs were estimated using detailed build-up for rates based on first principles.
Where details were not available to allow calculation of a rate based on first principles,
typical rates for the same type of construction have been adopted. This applies generally for
items that require further detailed design.
Bridges and viaducts have been assumed to be constructed as individual, stand-alone
projects sub-contracted to the main contractor, and include overheads accordingly. Other
assumptions are dependent on the configuration of a particular structure, and these in turn
are derived from a combination of various types of precast beam, numbers of spans, method
of erection and the condition of the area being crossed, i.e. over dry ground or water, and
greenfield or brownfield.
Structures having the same beam type were assigned common assumptions for piles,
abutments, pile caps, columns and headstocks, where appropriate. Also, where appropriate,
the number of spans was altered to suit the structure configuration and the ground
conditions.
The following major issues affect the total cost estimate:
•

The overhead allowance was assessed as a generic cost based on a minimum site
set-up and staffing. An adjustment of this amount was made for a realistic allowance
to enable each structure to be constructed in isolation from the overall project. The
total overhead allowance is assessed as 30% of the direct job costs.

•

The difference between a structure being constructed over dry ground and one
constructed over water is that in the latter case an allowance has been made for the
installation of a cofferdam and for pumping costs over the period shown in the data
sheets. The estimate is expected to be refined as the designs mature.
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•

The basic difference between greenfield and brownfield structures is that the latter
are expected to be constructed during the assumed minimum one-month track
possessions. This would result in construction up to and including headstocks
adjacent to, or under the existing structure. The existing deck would be removed
and beams installed from both ends of the structure during the possession period.
The resulting beam installation costs are higher than transporting and lifting with
smaller cranes at the span position. An allowance for dumb barges and safety boats
has been made where the structures are considered to be over water.

Water crossings
The water crossing bridges were based on three different types:
•

Type 1 – greenfield locations, based on 12 – 18 m long spans using 1,200 mm deep
upper T girders on 1,000 mm diameter piles/columns;

•

Type 2 – greenfield locations, based on 18 – 25 m long spans using 1,515 mm deep
super T girders on 1,200 mm diameter piles/columns

•

Type 3 – brownfield locations, replacing existing bridges, based on 15 – 18 m long
spans using 1,300 x 710 mm standard ARTC planks on 1,000 mm diameter
piles/columns

The Type 1 bridges were limited to a maximum length of 36 m. The Type 2 and Type 3
bridges had unlimited lengths.
The cost per metre length of bridge based on the different types developed ranged as
detailed in Table 5-5 below.
Table 5-5 Bridge capital construction cost model rates
Item

Unit

Range ($)

Type 1

m

32,300 to 52,200

Type 2

m

25,100 to 54,200

Type 3

m

55,100 to 70,000

Grade separation
Two grade separation designs have been developed based on the following criteria:
•

Grade Separation – Major: based on a four lane road crossing; 27.6 m wide, a
maximum of 18 m long, a minimum of 6.5 m clearance from top of rail using 6 off
750 mm diameter piles with 600 mm thick standard RTA planks

•

Grade Separation – Minor: based on a two lane road crossing; 13.4 m wide, a
maximum of 18 m long, a minimum of 6.5 m clearance from top of rail using 4 off
750 mm diameter piles with 600 mm thick standard RTA planks

•

An allowance was made for the approaches to the grade separations, based on
using suitable imported fill material for the length of approximately 300 m long.

Table 5-6 below details the cost used for the grade separations.
Table 5-6 Grade separation capital construction cost model rates
Item

Unit

Cost ($)

Grade Separation Major

each

$5,626,000

Grade Separation Minor

each

$4,722,000
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Rail viaducts
The design for the Type 2 bridge has been used for the viaducts as the height of the viaducts
ranged between 10 to 25 m high.
Table 5-7 Viaduct capital construction cost model rates
Item

Unit

Range of cost per
metre ($)

Viaduct, 25 m high (maximum)

m

16,700 – 18,100

Reinforced concrete box culverts
A single style of box culvert measuring 750 mm x 900 mm has been chosen for use where
drainage lines are present. Multiple box cells can be formed depending on the size of the
drainage line.
The cost of the upgraded culverts have been based on the cost of the new culvert with an
uplift of 30% to cover the cost of removing the existing culvert, installing the new culvert and
making good the embankments.
Unit rates were estimated from first principles for reinforced concrete box culverts.
The estimates include for excavation to commence one metre above reinforced concrete box
culvert obvert, construction of the base slab, supply and installation of the units including any
required in situ work, construction of apron slabs and wing-walls, and backfill including
geo-textiles.
The capital construction cost model developed these rates for the full range of culverts
incurred on the project. Table 5-8 below details the costs used in this stage of the study.
Table 5-8 Culvert capital construction cost model rates
Item

Unit

Rate - New ($)

Rate - Upgrade ($)

Single cell culvert (0.75 m x
0.90 m internal diameter)

each

230,000

299,000

2 cell culvert

each

224,000-266,000

291,000-346,000

3 cell culvert

each

242,000-423,000

315,000

4 cell culvert

each

318,000-498,000

N/A

5 cell culvert

each

322,000-357,000

N/A

6 cell culvert

each

366,000-412,000

476,000

7 cell culvert

each

404,000

525,000

5.2.5

Tunnels

Scope of tunnelling
The capital construction cost model cover three tunnels:
•

Toowoomba Range tunnel, 5.03 km long, formed through a combination of road
header work (driven tunnel) and a Tunnel Boring Machine (TBM)

•

Laidley tunnel, 0.50 km long, formed using road headers

•

Flinders tunnels, 1.05 km long and 0.20 km long, formed using road headers.
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Estimate preparation
The main estimate was prepared using Pronamics Expert Estimation.

Methodology
The direct costs were generally estimated using first principle detailed build-up for rates.

Assumptions and data used
The design is at a preliminary stage and can be found in Appendix E – Route Development,
and below. Assumptions have been made for the excavation rate of the road headers and
TBM. The assumptions are based on the available geotechnical information derived from
boreholes in the area. However, these boreholes were not located along the tunnel
alignment and the actual conditions may be different from the geotechnical conditions
assumed.
It has been assumed that the ground conditions in the vicinity of the tunnels include basalt
and sedimentary rock. TBM use is generally confined to the basalt, and a road header is
used in the softer sedimentary rock. The rates of excavation used in the model for the
estimates are for the TBM in basalt, 0.467 m per hour, TBM in sedimentary rock 0.6538 m
per hour and for the road header, 100 cubic metres per hour.
Basalt is expected for the majority of the Toowoomba tunnel. All other tunnelling has been
assumed to be in sedimentary rock.

Toowoomba Range tunnel
The direct job cost estimate has been established on the basis of the assumptions shown
above. The cost of excavation of cuttings outside of the portals has been included in the
earthworks capital construction cost estimate. An assessment of probable cost of slope
protection and portal concrete work and fencing has also been included in the tunnel costs
($26 million).
It is assumed that a road header will be used at the lower portal to cut and form the first
200 m of tunnel. The TBM has been assumed to be used to form the remaining and majority
of the tunnel. An annulus of grouting at the interface of the bored and driven tunnel has
been included in the estimate.
The bored tunnel is lined with precast segmental lining. The driven tunnel would have rock
bolts placed in a 1.5 m pattern and an initial shotcrete protection layer of nominal 150 mm
thickness. It would also have a primary lining of reinforced shotcrete 450 mm thick,
waterproofing membrane and a secondary unreinforced concrete lining 400 mm thick.
Both the bored and driven tunnels have a safety egress passage that incorporates a
ventilation passage constructed in reinforced concrete. Emergency doors would be placed
at intervals of 300 m.
The cost estimate includes the tunnel fit-out that would incorporate trackwork, ventilation and
fire suppression systems, emergency telephone systems, lighting and control systems.
The direct job cost estimate for the construction of the Toowoomba Range tunnel amounts to
$390 million. If built under a D&C contract, it is reasonable to assess that the overhead
allowance, including margin, would be 35% of the direct job costs. This equates to
$137 million.
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The total estimate for the tunnel, including client costs for management and materials of
$56 million, would therefore be approximately $583 million.
For comparison purposes, the overall cost per kilometre of tunnel, including overheads,
margin and client costs but excluding the work at the portals, is approximately $108 million.

Laidley and Flinders tunnels
These tunnels, which are located in sedimentary rock, would be designed as driven tunnels.
The cost of excavation of cuttings outside of the portals has been included in the earthworks
capital construction cost estimate, with an assessment of probable cost of slope protection,
portal concrete work and fencing included in the tunnel costs.
The cost estimate includes the tunnels fit-out that would incorporate trackwork, fire
suppression systems, emergency telephone systems, lighting and control system. The
length of the tunnels is such that ventilation is not required.
The direct job cost estimate is $137 million for the three tunnels. Allowing for the tunnels
being delivered as a D&C contract, it is reasonable to assess that the overhead allowance,
including margin, would be 35% of the direct job costs, which equates to $48 million.
The total estimate for the tunnels, including client costs for management and materials of
$20 million, would therefore be approximately $205 million.
For comparison purposes, the overall cost per kilometre of tunnel, including overheads,
margin and client costs is approximately $117 million.

5.2.6

Miscellaneous structures and existing services

Road re-alignments
Along certain sections, road realignments are required to construct the new track, minimising
the need for level crossings. An allowance of $2,000 per linear metre of road re-alignment
has been included in the appropriate sections. This is based on an 8 m wide standard
sealed road.

Service crossings
In assessing service crossings, a cost of $1 million per crossing of has been allowed for
each major oil and gas pipelines based on the track going over the top of the pipes using a
piled structure. No allowance has been made for the impact of high voltage cables as the
rail alignment will be developed to ensure that any crossings will not affect high voltage
cables.

Noise abatement
An allowance of $22,500 per affected property has been made for architectural modifications
to residences affected by the route. This allowance covers treatment ranging from the
upgrading of glazing to facade/roof insulation of a property.
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Rehabilitation after construction
An allowance has been made for rehabilitating the areas affected by the construction works.
This allowance ranges from $50,000 to $200,000 per kilometre depending on the location of
the works.

5.3

Contractors’ indirect construction costs
The contractors’ indirect construction costs have been calculated for each package on a first
principles basis based on duration and proposed procurement strategy. The contractors’
indirect costs comprise the on-site overheads and preliminaries and the off-site overheads
and margin.

5.3.1

On-site overheads and preliminaries

The on-site overheads and preliminaries have been calculated on a first principles basis,
based on the durations of the works, the physical locations of the sites and the length of the
packages being constructed. This includes such items as:
•

Site establishment including offices and equipment and mobile facilities

•

Re-occurring overheads including staff salaries, traffic control, site offices

•

Environmental controls including silt traps, temporary culverts and rock beaching.

5.3.2

Off-site overheads and margin

A percentage of 9% has been included against each package for the contractors’ off-site
overheads and margin.
This allowance includes for:
•

Off-site management costs

•

Head office contributions

•

Legal costs

•

Off-site overheads

•

Profit.

The percentage is based on the current market experienced for large scale rail projects.
Despite the downturn in the current market, the rail market is still buoyant and no decreases
have been apparent in the levels being applied by major national infrastructure companies
which would have the capacity and capability to carry out works of this scale.

5.4

Client’s indirect costs
The client’s costs have been applied against the total construction cost for each package on
a percentage basis. These percentages are based on benchmarked data from other major
infrastructure projects with the exception of property costs which includes land acquisition.
The costs associated with the land acquisition are detailed in section 7 of this appendix.
The percentages change depending on the delivery strategy used.
The percentages used for the design and construct contracts are:
•

Corporate overheads – 2%

•

Project and construction management - 6%

•

Planning and environment management - 1%
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5.5

•

Technical management - 4%

•

Communications and community consultation - 0.5%

•

Insurance – 0.5%.

Pricing assumptions and exclusions
5.5.1

Pricing assumptions

The following assumptions were made in developing the capital construction cost model:
•

Free and unobstructed access will be available to the sites at all times

•

Normal working hours only are included

•

Sufficient compound area will be available for storage containers, sheds, delivery
vehicles and cranes

•

There will be no impact on normal construction activities as a result of maintenance
of pedestrian or vehicular access.

5.5.2

Pricing exclusions

The following factors have been excluded in the calculation of the capital construction cost
model:
•

Overhead wiring

•

Contaminated materials incurred during the works

•

Native Title

•

Aboriginal and heritage artefacts

•

Authority fees and charges

•

Active security to the construction zones (chain wire fence only)

•

Compliance with any planning conditions

•

Relocating existing services

•

Possession costs

•

Financing

•

Legal costs (excluding land acquisition)

•

Escalation

•

GST.
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6.

Cost estimates
The cost estimates have been broken into packages as described in Table 3-1 no works are
required from Melbourne to Illabo, Stockinbingal to Parkes and Kagaru to Acacia Ridge as
the existing track is of interstate standard. These construction packages are:

6.1

•

Illabo to Stockinbingal

•

Parkes to Narromine

•

Narromine to Narrabri North

•

Narrabri North to Moree

•

Moree to Inglewood

•

Inglewood to Oakey

•

Oakey to tunnel portal (west)

•

Toowoomba Range tunnel

•

Tunnel portal (east) to Grandchester (including Laidley tunnel)

•

Grandchester to Kagaru (including Flinders’ tunnels)

Illabo to Stockinbingal
Construction of this section comprises the following aspects:
•

Water used for construction purposes will have to be carted from the Murrumbidgee
River at Wagga. During a site visit a crew carrying out maintenance grading of road
shoulders stated that they were carting town water 20 km.

•

Burley Griffin Way crossing the railway at Stockinbingal. There are two bridges
crossing creeks on Burley Griffin Way less than 1 km west of the existing level
crossing. This area is subject to inundation. An allowance has been made based on
an engineering solution involving the construction of structures over Burley Griffin
Way and existing east-west railway.

•

There is an existing gravel pit just south of Illabo. It has been assumed that this
would still be available for the winning of the capping layer, and that the material
would be passed through a primary and secondary crushing process. To minimise
water cartage, this material could be processed using a pug mill.

•

The borrow fill required could be won from the upper reaches of hills in the area
which are not used for agricultural production. Allowance has been be made for
rental of the area required for haul roads and for payment of a royalty for material
won together with restoration costs.
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The construction cost estimate for Illabo to Stockinbingal section of the route is detailed in
Table 6-1 below.
Table 6-1 Illabo to Stockinbingal construction cost estimates

6.2

Type of works – Greenfield

Length – 36.5 km

Contract type – Design and construct

Duration – 75 weeks

Earthworks
Excavation: 97,500 m3
3
Fill: 212,900 m

Bridges and culverts
15 – 50 m – 11 off, 190 m total length
51 – 150 m – 3 off, 255 m total length
Culverts – 20 off, 210 m total length

Track and formation
Class1C track – 36.5 km
Turnouts – 2 off
Loops - None

Tunnels
None

Level crossings and road crossings
Major road crossing – 1 off
Active level crossings – 3 off
Passive level crossings – 7 off

Miscellaneous structure
Road re-alignments – 2.9 km

Cost per km- $2,960,000

Total cost - $108.1m

Parkes to Narromine
Construction of this section would be carried out under a possession regime, similar to that
used by the Southern Alliance upgrade works.
All the existing bridges and culverts have been deemed to require upgrading.
Table 6-2 Parkes to Narromine construction cost estimates
Type of works – Brownfield

Length – 106 km

Contract type – Design and construct

Duration – 26 weeks

Earthworks
Excavation: None
Fill: None

Bridges and culverts
15 – 50 m – 8 off
51 – 150 m – 5off
150m + - 2 off
Culverts – 30 off, 315m total length

Track and formation
Upgrade Class 2 track – 106 km
Turnouts – Nil
Loops - 2

Tunnels
None

Level crossings and road crossings
Major road crossing – None
Upgrade existing active level crossings – 31 off
Upgrade existing passive level crossings – 36 off

Miscellaneous structure
Road re-alignments – None

Cost per km- $1,546,000

Total cost - $163.8m
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6.3

Narromine to Narrabri North
Construction of this section comprises the following aspects:
•

New track, 300 km in length, is required, generally across the flat country

•

The Macquarie, Castlereagh Namoi rivers and in excess of 100 minor waterways
require crossing. These waterways carry large volumes of water during flood time
and are uncontrolled. However the flow velocity is low due to the flat nature of the
topography therefore minimal erosion protection will be required

•

Some areas of this section will be unworkable for periods in excess of 12 months
after a wet period

•

Water required for construction purposes will be scarce and deep bores and holding
facilities will be needed.

•

The poor load carrying capacity of the plains will require special construction
techniques

•

The vertical alignment will be minimally one metre above the existing natural surface
to the underside of the capping layer

•

Borrow material will be very difficult to obtain on the Narromine - Curban – Merebene
section

•

Construction camps / mobile caravans will be required to house the staff and
workforce for this section

•

Temporary communications, power and facilities will be required.

Table 6-3 Narromine to Narrabri North construction cost estimates
Type of works – Greenfield

Length – 306.8 km

Contract type – Design and construct

Duration – 112 weeks

Earthworks
3
Excavation: 915,000 m
3
Fill: 3,039,000 m

Bridges and culverts
15 – 50 m – 33 off, 855 m total length
51 – 150 m – 22 off, 870 m total length
151 – 300 m – 9 off, 1,975 m total
length
Culverts – 180 off, 560 m total length

Track and formation
Class1C track –306.8 km
Turnouts – 9 off
Loops – 7 off

Tunnels
None

Level crossings and road crossings
Minor road crossing – 2 off
Active level crossings –3 off
Passive level crossings – 106 off

Miscellaneous structure
Road re-alignments – 1.8 km
Road closures – 15 off

Cost per km- $2,468,000

Total cost - $757.3m
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6.4

Narrabri North to Camurra
Construction of this section would be carried out under a possession regime, similar to that
used by the Southern Alliance upgrade works.
All the existing bridges and culverts have been deemed to require upgrading.
Table 6-4 Narrabri North to Camurra construction cost estimates

6.5

Type of works –Brownfield

Length – 105.6 km

Contract type – Design and construct

Duration – 26 weeks

Earthworks
Excavation: None
Fill: None

Bridges and culverts
15 – 50 m – 2 off, 74 m total length
51 – 150 m – 6 off, 425 m total length
Culverts – 10 off, 27 m total length

Track and formation
Upgrade Class 2 – 94.0 km
Upgrade Class 3 – 11.6 km
Turnouts – None
Loops – 3 off

Tunnels
None

Level crossings and road crossings
Major road crossing – None
Minor road crossing – None
Upgrade existing active level crossings – 11 off
Upgrade existing passive level crossings – 16 off

Miscellaneous structure
Road re-alignments – None

Cost per km- $1,037,000

Total cost - $109.5m

Camurra to Inglewood
Construction of this section comprises a mixture of greenfield and brownfield issues due to
the mix of new track and the upgrading of existing track.

Camurra deviation
•

Due to the flat nature of the topography at Camurra and the location adjacent to
Moree it will be necessary to import fill by road truck using quarry overburden or
borrow area. An allowance of 15 km haul distance and appropriate royalties has
been included in cost estimates

•

Two bridges are required: one over the Gwydir River, and one over the River road.
With this configuration there may be a difficulty draining the underpass. An
appropriate allowance has been included in cost estimates

•

The works can be carried out using conventional construction techniques.

Camurra to North Star
•

This section follows the existing alignment through cropping country in an existing
corridor

•

The works will generally be carried out in accordance with ‘track upgrades - general’

North Star to Yelarbon
•

The Goondiwindi topographical map it indicates several sites that have been used as
quarries and gravel pits. It is intended to win the borrow from these areas.
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•

It is expected that construction water will be available from the irrigation system that
supplies the area in the from deep artesian bore to a large dam in the vicinity of
Tuka Tuka road at approximate chainage 30 km.

•

Mass haul calculations have been prepared based on the existing borrow pits in the
area of Bruxner Highway and Seereys Creek. Allowance has been made for haul
road low level crossings of Macintyre and Dumeresq rivers and their branches.

•

Material will be loaded by a 100 tonne excavator into 50 and 100 tonne haul trucks
carting to fill areas. Crushing and rock hammer will be used on the oversize material
to produce the capping material.

•

Bridges will be required over the Bruxner Highway and the Macintyre and Dumaresq
rivers and their branches. Although flows are low for most of the time they can be
subject to flood flows.

Yelarbon to Inglewood
•

The existing track is a narrow gauge and currently in use for various periods during
the year. It will be necessary to close this section of the track for a protracted
period

•

The existing track will be replaced with a single dual gauge track

•

The rest of the works will be carried out as described in the ‘track upgrades general’.

Table 6-5 Camurra to Inglewood construction cost estimates

6.6

Type of works – Greenfield/brownfield

Length – 177.2 km

Contract type – Design and construct

Duration – 120 weeks

Earthworks
Excavation: 346,000 m3
Fill: 1,071,000 m3

Bridges and culverts
15 – 50m – 25 off, 665 m total length
51 – 150m – 9 off, 810 m total length
Culverts – 6 off, 190 m total length

Track and formation
Class1C track – 65.1 km
Upgrade Class 3 – 78.1 km
Upgrade narrow gauge to dual gauge – 34 km
Turnouts – 4 off
Loops – 3 off

Tunnels
None

Level crossings and road crossings
Major road crossing – 1 off
Minor road crossing – 2 off
Active level crossings – 14 off
Passive level crossings – 41 off

Miscellaneous structure
Road re-alignments – 3.1 km

Cost per km- $2,512,000

Total cost - $445.1m

Inglewood to Oakey
Construction of this section comprises both greenfield and brownfield aspects because it
requires both new track and upgrading existing track.
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Inglewood to Millmerran
•

Material would be passed through a primary crusher to 150 mm or less. It would be
loaded by a 100 tonne excavator into 50 and100 tonne haul trucks carting to fill
areas. Smaller cut fill areas would be carried out by equivalent plant without the
blasting and crushing. This would require that the culverts be designed and
extended to carry the construction loadings

•

Capping material for this section would be a by-product of the crushing operation

•

Later in the design stage, consideration should be given to using overburden from
the Millmerran coal mine to reduce some of the long haul required. The extra
material generated from the cut will be suitable, when crushed, for capping layer in
other areas.

Millmerran to Cecilvale
•

The line currently in use would be closed for a protracted period

•

The works will be carried out as described in the ‘track upgrades general’.

Cecilvale to Oakey
•

These works would occur on the Darling Downs black soil plains.

•

The batters will be 3:1 (width to height) in embankments to spread the imposed
loads and prevent moisture percolating under the fills. This would result in heaving
of the embankments. Deep, well graded cess drains have been allowed for adjacent
to formation

•

Cut areas will require the stabilisation of the top 500 mm below capping layer

•

It is proposed to win the borrow from adjacent hills which have no value for rural
pursuits. It will be required to be carted across local roads using traffic control

•

A deep artesian bore was noted on the Warrego Highway. It was used for
maintenance works on local roads. The bore was powered by electric pumps and
was a permanent fixture. Provision has been made in the estimate for the
construction of two other such facilities

•

In this section the inland railway would cross several gas and/or oil transmission
pipes. Appropriate allowances have been made.
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Table 6-6 Inglewood to Oakey construction cost estimates

6.7

Type of works – Greenfield/brownfield

Length – 144 km

Contract type – Design and construct

Duration – 120 weeks

Earthworks
3
Excavation: 1,835,000 m
3
Fill: 499,000 m

Bridges and culverts
15 – 50 m – 7 off, 202 m total length
51 – 150 m – 8 off, 675 m total length
151 – 300 m – 1 off, 200 m total
length
Culverts – 61 off, 210 m total length

Track and formation
Class1C track – 71.2 km
Upgrade narrow to dual gauge – 19.9 km
Dual gauge – 53.0 km
Turnouts – 4 off
Loops – 3 off

Tunnels
None

Level crossings and road crossings
Major road crossing – 1 off
Active level crossings – 7 off
Passive level crossings – 49 off

Miscellaneous structure
Road re-alignments – 4.2 km

Cost per km- $2,780,000

Total cost - $400.8m

Oakey to Toowoomba Range tunnel (west portal)
Construction of this section comprises the following aspects:
•

The existing line carries coal to a power station near Brisbane on a narrow gauge
line. It is proposed to close this line on alternate months to enable the upgrade
works to be carried out

•

Existing bridges and culverts will require upgrade and extended to cater for the
increased loading. The line will be standard and narrow dual gauge

•

The works will be carried out generally in the same manner as Cecilvale to Oakey.
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Table 6-7 Oakey to Toowoomba Range tunnel (west portal) construction cost
estimates

6.8

Type of works – Greenfield/brownfield

Length – 16.4 km

Contract type – Design and Construction

Duration – 52 weeks

Earthworks
3
Excavation: 270,000 m
3
Fill: 25,000 m

Bridges and culverts
15 – 50 m – 2 off, 50 m total length
51 – 150 m – 3 off, 255 m total length
Culverts – 8 off, 32 m total length

Track and formation
Upgrade narrow to dual gauge – 11.2 km
Dual gauge – 5.2 km
Turnouts – 1 off
Loops – 1 off

Tunnels
None

Level crossings and road crossings
Active level crossings – 2 off

Miscellaneous structure
None

Cost per km- $4,840,000

Total cost - $79.4m

Toowoomba Range tunnel
Details relating to construction of the tunnels are provided in section 5.2.5 of this appendix.
Table 6-8 Toowoomba Range tunnel construction cost estimate

6.9

Type of works – Greenfield

Length – 5 km

Contract type – Design and construct

Duration – 5 years

Earthworks
None

Bridges and culverts
None

Track and formation
None

Tunnels
Toowoomba Range tunnel – 5.03 km

Level crossings and road crossings
None

Miscellaneous structure
None

Cost per km- $115,938,000

Total cost - $ 583.2m

Toowoomba Range tunnel (east portal) to
Grandchester/Rosewood
This is the most challenging section of the works. The following is a summary of the key
characteristics on this section of the railway:
•

Toowoomba escarpment

•

Deep ravine country east of proposed east tunnel portal

•

Suitable lay down area for tunnel driving equipment and consumables

•

Access to tunnel portal for TBM

•

Tunnel spoil equates to 500,000 m3 and requires disposal through this terrain. This will
occur late in the works when earthworks in the locality have been completed
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•

Construction interfaces with the existing Queensland Rail infrastructure in the vicinity of
Helidon with significant level differences between their grade lines.

Table 6-9 Toowoomba Range tunnel (east portal) to Grandchester/Rosewood
construction cost estimates

6.10

Type of works – Greenfield

Length – 71.8 km

Contract type – Design and Construction

Duration – 120 weeks

Earthworks
Excavation: 1,398,000 m3
3
Fill: 1,669,000 m

Bridges and culverts
15 – 50 m – 15 off, 150 m total length
51 – 150 m – 5 off, 570 m total length
Viaducts – 2 off, 890 m total length
Culverts – 76 off, 287 m total length

Track and formation
Upgrade narrow double track to dual gauge double
track – 34.1 km
New dual gauge double track – 34.2 km
Turnouts – 4 off
Loops – 3 off

Tunnels
Laidley tunnel – 500m

Level crossings and road crossings
Minor road crossing – 5 off
Active level crossings –9 off
Passive level crossings – 17 off

Miscellaneous structure
Road re-alignments – 3.5 km

Cost per km (excl. Tunnel) - $6,754,000

Total cost (excl. Tunnel) - $484.6

Cost per km- $7,512,000

Total cost - $539.4m

Grandchester/Rosewood to Kagaru
Key characteristics of this section include:
•

The construction of 1050 m and 200m tunnels. This section is through rough and steep
sandstone country which has no economic value. The rock will require blasting and
crushing to be used as suitable fill

•

The first half of the section has a formation which is generally a mixture of imported fill
and cut to fill. The base of embankments will generally be reactive and the cut material
would require treatment prior being used for the embankments. The minimum depth of
fill material has been taken as 1.2 m and with the formation maintained above flood
levels

•

A major crossing of the Cunningham highway and other local roads is required

•

All road crossings are either grade separations or road-re-alignments with no level
crossings in line with Queensland Rail requirements for this section of the project

•

Several gas and oil pipelines will be traversed along the alignment.

•

Construction interfaces with the existing Queensland Rail infrastructure at Grandchester
and Kagaru
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Table 6-10 Grandchester/Rosewood to Kagaru construction cost estimates
Type of works – Greenfield

Length – 54.5 km

Contract type – Design and construct

Duration – 150 weeks

Earthworks
Excavation: 2,210,000 m3
3
Fill: 1,482,000 m

Bridges and culverts
15 – 50 m – 7 off, 225 m total length
Viaducts – 1 off, 365 m total length
Culverts – 42 off, 151 m total length

Track and formation
Upgrade narrow gauge track to dual gauge track –
1.6 km
New dual gauge track – 52.8 km
Turnouts – 2 off
Loops – 7 off

Tunnels
Flinders Range I – 1,050 m
Flinders Range II – 200 m

Level crossings and road crossings
Major road crossings – 5 off
Minor road crossing – 2 off

Miscellaneous structure
Road re-alignments – 8.9 km
Road closures – 18 off

Cost per km (excl. Tunnel) - $6,819,000

Total cost (excl. Tunnel) - $351.2

Cost per km- $9,221,000

Total cost - $501.6m
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6.11

Summary of construction capital costs
The capital construction cost for the entire route is detailed in Table 6-11 below:
Table 6-11 Summary of construction costs
Section of route
Melbourne-Illabo
Illabo-Stockinbingal

Length (km)

Capital construction cost ($)
496

0

37

108,060,000

Stockinbingal-Parkes

174

0

Parkes-Narromine

106

163,782,000

Narromine-Narrabri North

307

757,265,000

Narrabri North-Camurra

106

109,488,000

Camurra-Inglewood

177

445,083,000

Inglewood-Oakey

144

400,812,000

Oakey-Tunnel portal (west)

16

79,451,000

Tunnel portal (east) –Grandchester (incl.
Laidley Tunnel)

72

539,359,000

5

583,170,000

Grandchester-Kagaru (incl. Flinders
Tunnels)

55

501,550,000

Kagaru-Acacia Ridge

36

0

1731

3,688,020,000

Toowoomba Range Tunnel

Total
Notes:

1 The costs above are only of Inland Rail. Assumptions of works by ARTC from their strategies of works are not included. For
example, ARTC’s forward plans provide for double stacking from Melbourne to Parkes, and ARTC plans to duplicate the Junee to
Melbourne track.1
2 As noted previously, this study has adopted the SFRC corridor developed by the Queensland Government in the area from
Grandchester/Rosewood to Kagaru. The cost for the Grandchester/Rosewood to Kagaru section shown here represents that
alignment, with the specification used throughout the inland railway applied.

The summary of capital construction costs is shown geographically in the graph detailed
below in Figure 6-1. This shows the cost for each section as well as the cumulative cost for
the whole route. The column on the left hand side details the capital cost per kilometre and
the right hand side details the cumulative cost of the project, with the horizontal axis detailing
the route from Melbourne to Brisbane. This highlights the expense of constructing the
Queensland section of the route in comparison with the rest of the route, which is the result
of terrain with the construction of four tunnels along the alignment. It also indicates that the
majority of the route could be constructed within benchmarked rates for other significant rural
rail projects.

1

ARTC 2008, 2008-2024 Interstate and Hunter Valley Rail Infrastructure Strategy, 30 June 2008, p33
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Figure 6-1 Graph showing CAPEX graphically and cumulatively
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7.

Land acquisition

7.1

Estimate of compensation
The proposed route runs within existing rail corridors for the majority of its length. However
there are greenfield sections where land acquisition will be required. These new sections
total approximately 560 km in length.

7.2

Legislative requirements
In preparing Assessments of Compensation for each section of the alignment the relevant
legislation in both NSW and Queensland has been considered as follows.

New South Wales
The appropriate level of compensation due to affected landholders2 in NSW is in accordance
with the Land Acquisition (Just Terms Compensation) Act 1991 (hereinafter referred to as
‘the New South Wales Act’). More specifically Section 55 is entitled Relevant Matters to be
Considered in Determining Amount of Compensation and the assessments have been
prepared in compliance with this Section and the ensuing Sections which provide additional
detail and clarification.

Queensland
Our determination of the appropriate level of compensation due to affected landholders in
Queensland is in accordance with the Acquisition of Land Act 1967 (hereinafter referred to
as ‘the Queensland Act’). More specifically Section 20 is entitled Assessment of
Compensation and our assessments have been prepared in compliance with this section of
the legislation.

Explanation of Heads of Compensation
Whilst the terminology varies between NSW and Queensland many of the Heads of
Compensation do have the same intent. In preparing the assessments of compensation,
consideration has been given to the location of each affected property and the legislation
within that state. The Heads of Compensation vary depending on whether a partial or full
acquisition is assumed and these heads of compensation and the additional items for which
compensation has been calculated are broadly described as follows.

Partial acquisition
•

Value of land taken

•

Severance

•

Injurious affection

•

Irrigation

•

Crop losses

•

Disturbance

•

Solatium

Full acquisition
•

Market value

•

Crop losses

2

The term ‘landholders’ includes any party that is entitled to receive compensation in accordance with the applicable state
legislation.
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•

Disturbance

•

Solatium

It is likely that much of the required land will be transferred through negotiated settlements
rather than formal acquisition. It is essential, however, that the assessments of
compensation be determined with regard to the legislation to ensure that the acquiring
authority complies with its intent.

7.3

Benchmarking
Subsequent to determining assessments of compensation, a review has been undertaken for
each land use category whereby the amount of compensation has been considered on a per
kilometre and per property basis. Consideration has been given to the amount of
compensation determined by ‘Head of Compensation’ and reviewed the relationship
between the different heads and how they relate to the total figures. In assessing the
compensation amounts, the study considered other infrastructure projects throughout
Australia where land acquisition has been required.
Consideration has been given to three types of projects: rail, overhead transmission lines
and road construction.
The rail information relates to a project involving acquisition of a tract of land directly
adjacent an existing railway. The existing rail corridor accommodates two tracks and the
project purpose was to acquire land for construction of a third track. Figures for this project
indicate that total compensation agreed to was in the order of $80,000 per hectare of land
acquired or $330,000 per kilometre of alignment length. In comparison, the assessments of
compensation determined for property in the path of the inland railway show a rate of
approximately $100,000 per hectare and a rate of approximately $400,000 per kilometre.
Both these rates exceed the benchmark figures. This is to be expected as compensation
relating to the inland railway relates to a route through properties which are predominantly
unaffected by an existing railway.
The overhead transmission line information relates to various projects affecting a mixture of
small farming and rural lifestyle type properties. These projects involved acquisition of an
easement over properties for the purpose of constructing an overhead transmission line.
The alignments predominantly run along road frontages and boundaries of the affected sites.
However they do intersect some landholdings. The figures for these projects indicate that
total agreed amount of compensation is generally in the order of $150,000 to $200,000 per
kilometre. It is likely that these figures would be considerably less than those determined for
the inland railway as only an easement interest in the affected properties is being acquired
rather than a freehold interest in the land itself.
Information relating to road projects has been more difficult to analyse in any great detail.
Although we have been involved with many road projects over the years, we are generally
involved on a sporadic basis for selected properties rather than for the project as a whole.
Therefore in preparing our estimate we have been able to give consideration to individual
affected properties and groups of similar properties but do not have adequate information
available to us to determine comparison rates on a per kilometre or per hectare basis.
The LTC has given consideration to the information detailed above and can conclude that we
are comfortable with the compensation figure determined in this study and how these
compare with other infrastructure projects.
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7.4

Additional land acquisition
Native vegetation offset
We have assessed the various calculations leading to an estimated offset area required for
each of the alignments within New South Wales and Queensland. In addition, state forests
have been separately considered with provision of land area requiring protection in both
NSW and Queensland.

Road realignments and overbridges
We have estimated the total length of road realignments required within each of the
alignment sections. In addition we have calculated an indicative number of road overbridges
required within each alignment.

Short-term leases
We have assessed the total square metre area of land required for short term leases during
construction. This assessment includes the 37 km of temporary access road required in the
Toowoomba Tunnel (east) to Grandchester section of the route.

7.5

Other costs
In addition to the assessment of compensation to be paid to landholders on account of the
proposed acquisitions, an acquiring authority will incur further costs associated with
acquiring a railway corridor.

Process for acquiring land
In both NSW and Queensland, the broad process to acquire land by negotiation is similar.
Generally, terms and conditions (including compensation) upon which the land is to be
acquired will be negotiated and documented within a letter of agreement executed by the
landholder and the acquiring authority. A period of six months is widely accepted as an
appropriate period of time in which to negotiate such an agreement.
Once a letter of agreement is entered into, solicitors acting for both parties will facilitate and
arrange execution of formal contracts (exchange of contracts) at which time access to the
acquired land is permitted for construction purposes. Following an exchange of contracts, a
land division plan is prepared and submitted to the Land Titles Office and the formal transfer
of land occurs resulting in the acquiring authority taking ownership of the acquired land.

Consultancy fees
Estimates have been made for the likely order of costs that an acquiring authority will incur in
the appointment of specialist land acquisition consultants, either acting on their behalf of on
behalf of landholders. Typically these consultants will be from the following specialist fields:
•

Valuation (landholder and acquiring authority)
Invariably compensation is the single most important factor in any negotiated
outcome. Consequently it is generally accepted that a great deal of effort will be
made by the acquiring authority to determine the appropriate levels of compensation
to be offered to landholders. Further it is generally accepted that a landholder is
entitled to seek their own independent valuation with reasonable costs to be met by
the acquiring authority. Based primarily on experience on many linear infrastructure
projects throughout Australia, it is possible to estimate with some confidence the
likely costs to be incurred by an acquiring authority that is seeking to negotiate
individual agreements with landholders

Melbourne – Brisbane Inland Rail Alignment Study – Final Report
Appendix J: Capital Cost and Delivery Program

45

ARTC

•

Land access and negotiation (acquiring authority)
As stated above, landholders have the opportunity to seek independent valuation
advice as part of the negotiation process. It is generally accepted and reasonable to
expect that the reasonable costs incurred by a landholder will be met by the
acquiring authority.

•

Other external consultants, e.g. agronomists, real estate agents, accountants
(landholder).

Land access and negotiation consultants
The acquisition of land for an infrastructure project can be undertaken by two methods: on a
voluntary basis or by compulsion. Whilst legislation exists in both NSW and Queensland to
facilitate the compulsory acquisition of land, this appendix seeks to provide an estimated
cost to negotiate by voluntary agreement the purchase of land to accommodate the railway.
Due predominantly to resource constraints, an acquiring authority will engage the services of
an experienced land acquisition consultancy to negotiate agreements on their behalf. This is
especially the case with large projects where a large number of negotiations are required.
A land access consultancy company would bring together a large team of property related
professionals to manage and co-ordinate the land acquisition program. The ultimate
objective of the land acquisition program is to negotiate voluntary agreements with each and
every affected landholder to acquire a corridor of land in which to accommodate a railway
project.

Compulsory Acquisition
As stated above land may be acquired by voluntary agreement or in the event that a
voluntary agreement cannot be secured then by compulsory acquisition.
Whilst the specifics of the appropriate land acquisition legislation that will be applicable in
this case is not known at this early stage it is reasonable to assume that a project of this
significance will have access to compulsory acquisition procedures.

Other external advisers
Whilst predominantly a landholder will engage the specialist services of a valuation
consultant or a legal practitioner to provide advice on the terms of an acquisition, there is
inevitably a range of other advisers who may be able to assist in negotiations. These
advisers include the following:

7.6

•

Agronomists

•

Real estate agents

•

Accountants.

Land division and survey costs
Following the assumed strategy detailed previously in this report, once a letter of agreement
has been negotiated and executed, it is then provided to solicitors acting for the acquiring
authority. Contract documents will then be prepared and executed (exchange of contracts).
Generally at the point of exchange of contracts, access to land is granted for construction
purposes. If required a plan of division is prepared by the surveyor and lodged prior to
settlement of the contract. Transfer documents are executed and the conveyance of the
acquired property then takes effect with the acquiring authority resuming the ownership of
the land.
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The relevant legislation in NSW for acquiring freehold land is the Real Property Act 1900
(NSW) and the Conveyancing Act 1919 (NSW). Whilst the acquisition of Crown leasehold
land is administered by the Crown Lands Act 1999, in Queensland the transfer of land is
facilitated under the Land Title Act 1994 (Qld) for freehold land whilst Crown leasehold land
is also administered by the same Act.

Methodology
In seeking to determine an estimate of land division costs, consideration has been given to a
variety of fees and charges applicable to the transfer of land in each state for both freehold
and leasehold land:

7.7

•

Solicitors’ fees (landholder and acquiring authority)

•

Plan registration and Title creation fees

•

Transfer registration fees

•

Crown land fees (leasehold properties only)

•

Stamp duty

•

Survey

Summary
Sections of the alignment totalling 560 km in length were identified where land acquisition
was required to facilitate the proposed construction of the entire route stretching between
Illabo in NSW to Kagaru in Queensland.
A systematic and methodical process of searching has been undertaken of each and every
property affected by the proposed railway.
Using a set of rules and guidelines specifically developed for this exercise an estimate of
compensation was applied to property affected by the proposed railway.
In addition to the estimates of compensation, estimates were made for other applicable land
acquisition costs which would probably be incurred by an acquiring authority undertaking any
land acquisition. Consultant costs have been calculated for valuation (landholder and
acquiring authority); land access and negotiation (acquiring authority); other landholder
advisers such as agronomists, real estate agents and accountants.
An estimate has been made of total land division costs. These costs of transferring land
ownership to the acquiring authority include solicitors’ fees to facilitate contract and transfer
documentation, plan registration fees, transfer registration fee, Crown land fees and stamp
duty payable.
The results of our investigations, deliberations and enquiries are summarised in Table 7-1
below:
Table 7-1 Summary of land acquisition costs
Category

Estimated cost

Land compensation estimate

$239,125,000

Additional land acquisition

$32,090,000

Consultants costs

$21,696,000

TOTAL

$292,911,000
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8.

Risk and opportunity

8.1

Approach
The approach taken to assess the financial impact of risks and opportunities associated with
the final route selection was to carry out a probabilistic risk estimate. This is based upon the
capital cost estimate (construction and land acquisition costs) and identified risks and
opportunities through a workshop environment. This included the LTC and ARTC. This
process enabled a level of contingency for the project to be calculated in a transparent and
methodical manner reflecting the nature of the project rather than of a blanket percentage
applied to the capital cost estimate.

8.2

Risk evaluation process
Risk evaluation is a process in which a project is defined in terms of the risks associated with
the various elements. It is a financial model that incorporates the inherent uncertainties in
the project. Rather than a single cost estimate figure, it produces a continuum of values with
varying levels of certainty. The range of values is a function of the uncertainty within the
model and of the degree to which it has been possible to mitigate or transfer the various
identified risks.
The risk range will generally be wider at the concept stage than later in the procurement
stage. The output is expressed in terms of risk levels normally referred to as ‘P’ values. A
P50 for example is the risk level that identifies the value at which there is a 50% chance of
achievement or better. A P80 is a more conservative level at which there is an 80% chance
of achievement or better. Risk evaluation does not rely upon a number of cumulative
contingency sums or percentages to provide a ‘comfort’ level estimate. The ‘contingency’
traditionally included is replaced by the adoption of one of various levels of risk.
There are two identifiable types of risk: the first, which relates to inherent risk, is the
existence of uncertainty about the quantity and the cost of any items in the estimate; the
second relates to the likelihood of events occurring. The first case covers all of the items
that are usually included in an estimate excluding contingencies. These values are subject
to varying levels of certainty. In a risk evaluation estimate, they are best assessed in terms
of their most likely value. The second case relates to events that may or may not occur, and
which may result in either a benefit or a cost. Examples are delays in the supply of critical
components or changes in exchange rates. In the first case, it is necessary only to identify
the range of possible costs and the risk profile attaching to that range. In the second, it is
necessary also to decide what is the risk of the event occurring.
Throughout the risk evaluation, a combination of ‘AltPert’ and ‘Pert’ curves was employed to
simulate the risk profiles of the uncertainties and events. Pert curves are a modified beta
curve constrained by specific parameters. They are based upon an established Program
Evaluation & Review Technique (PERT) developed in the 1950s. The curve may be defined
by any three points, commonly the minimum possible value, the most likely value and the
maximum possible value. In this assessment, AltPert distributions were used. These are
the same distribution profiles, but defined in terms of the P10, most likely, and P90 values,
i.e. values that do not represent the absolute extremes, but a position where there is a 10%
chance that the values will be exceeded.
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The evaluation is based on assessment of the model using pseudo random numbers to
calculate the possible total cost outcomes. Any single evaluation will provide only a figure
that could occur, without any reference to the reasonableness of the value. After several
thousand iterations of the model, it is possible to rank the outcomes in order of value and
determine the number of outcomes that are below any given value. At the position in the
ranked list of values where an equal number of values lie above and below this figure, the
likelihood of this result or better is assumed to be 50% and is identified at the P50 value.
Similarly, a P80 value will be found at the value that has 80% of outcome values equal to or
less than this figure.
The model output generally also takes the form of a bell curve, with the most likely value
being at the flattened top of the curve. For evaluation purposes, this bell curve is usually
shown in its cumulative form as an S curve. The Most Likely values are the same as the
values used in the estimate. Where on-costs have been added as a percentage, the
percentages included in the estimate are based on the Most Likely percentages. The basis
of the percentages is described in the items and the values used are shown in the column
Estimate Base Value against each relevant row. For each iteration, the model samples the
values produced during that iteration and thus these percentages are also based upon
varying Base Values produced as the model is run.

8.3

Risk evaluation assessment of the final route
At a risk evaluation workshop, the capital cost estimate prepared by the LTC was presented
in Risk Model format and a register of additional risks was created. Each section of the
estimate was reviewed to determine whether the estimate values presented the Most Likely
values or whether some adjustment should be made. The extreme ranges of possible
values were then considered for each item in the estimate and the on-costs associated with
the estimate total. The range of values determined was then assigned to a Pert distribution
profile to enable assessment of the probable costs.
An initial risk register was developed during a risk workshop. The question of how risks can
be mitigated was considered and the post mitigation risks evaluated in terms of the likelihood
and the range of possible values defined in terms of the minimum possible, the most likely
and the maximum possible.
The information so derived formed the basis of the risk evaluation model. The results of the
workshop assessments are summarised in the tables below
In regard to the degree of variability, this is a function both of the inherent uncertainty in an
item, i.e. the percentage variability above and below the most likely value, and the relative
value of the item. It may best be identified as a single figure being the difference between
the minimum and maximum total value of an item. For the purpose of the study, it has been
necessary to determine the absolute extreme values where recorded values represent only
the P10 and P90 values.
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Table 8-1 Summary Distribution Curve

Table 8-2 Summary Statistics
Statistics

Percentile

Minimum

$3,872,561,354

5%

$4,118,314,910

Maximum

$5,345,316,289

10%

$4,177,852,355

Mean

$4,431,765,020

15%

$4,219,410,209

Std deviation

$202,912,006

20%

$4,255,324,704

Variance

4.11733E+16

25%

$4,286,153,003

Skewness

0.350530187

30%

$4,314,838,461

Kurtosis

2.982478003

35%

$4,343,055,884

Median

$4,420,000,122

40%

$4,369,782,670

Mode

$4,451,577,555

45%

$4,393,826,286

Left X

$4,118,314,910

50%

$4,420,000,122

Left P

5%

55%

$4,444,712,419

Right X

$4,786,537,892

60%

$4,469,955,763

Right P

95%

65%

$4,497,525,201

Diff X

$668,222,982

70%

$4,529,078,303

Diff P

90%

75%

$4,563,768,274

#Errors

0

80%

$4,600,520,364

Filter Min

Off

85%

$4,645,660,357

Filter Max

Off

90%

$4,701,334,671

#Filtered

0

95%

$4,786,537,892
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9.

Outturn capital cost
The outturn capital cost for the Melbourne – Brisbane Inland Rail Alignment is summarised in
Table 9-1 below.
Table 9-1 Outturn Capital Cost
Item

Base estimate
($m)

Capital construction cost
Land acquisition cost
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P90 estimate
($m)

3,688.0

3,926.1

292.9

312.8

344.6

181.1

258.5

4,420.0

4,701.3

Risk and opportunity allowance
Total project cost

P50 estimate
($m)

3,980.9

4,098.2

52

