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Important note

This working paper is based on the outcome of Stage 1 of the study as reported in Working
Paper No. 5. This concluded that a low capital cost scenario should be adopted for
development and analysis in later stages of the study. This option included the use of existing
lines, with some upgrading and possible deviations on the section between Narromine, the
Werris Creek area and Narrabri. Accordingly this working paper includes an assessment of this
section, as part of the Melbourne-Brisbane route.

Towards the end of Stage 2 of the study, in the process of trying to identify an economically
viable route, the *high capital cost’ scenario identified in Stage 1 was further assessed and
optimised using additional information gained during Stage 2 activities. The outcome of the
analysis was that this scenario, using a shorter route, was determined to offer a better economic
result than the low capital cost option.

This further analysis is reported in Working Paper No. 12 :together with tt.<+:onclusion that
Stage 3 of the study should focus on the shorter route, évtiich is identifid as the ‘1690km Inland
Rail’ scenario.

As a result, the assessment reported in thisavorking paper aittne section ¢i route between
Narromine and Narrabri will be supersed=4 vy further wark whica will 2s3ess a more direct route
between these two centres involving.cLbstasta nev/ constriction.

This further assessment will katiclu@ad in the final renort.cf Wie study.
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Glossary

ABS
AC traction

ACCC
alignment

ARA
area route

ARTC
articulated
wagons
AS 4292
ATC
ATEC
ATMS

ATSB
axle load
backhaul

BAH
bank engine

BAU
BCR
BITRE

bogie

BOOT
break ct
gauge

rroad gauge

BTE
BT<E

cant

capex
BCCBA
CCM

coastal route
corridor

CountryLink

CPI
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Australian Bureau of Statistics

Alternating Current traction motors; used in newer diesel-electric
locomotives

Australian Competition and Consumer Commission

The exact positioning of track; may be compared with 'route’, which
gives only a very general indication of the location of a railway
Australasian Railway Association

For the purposes of the study, a route over an entire area, i.e. areas A,
B,CorD

Australian Rail Track Corporation

Wagons comprising two or more units, with adjacent ends of individual
units being supported on a common bogie and permanently coupled
Australian Standard for Railway Saf=ty in six parts *215-97

Australian Transport Council

Australian Transport and Ereryy Corridor Ltu

Advanced Train Managetiizit System; comimunication-'sased
safeworking system curniently being aevelened by ARTC

Australian Transpci: Safe’y. Bureaw

The load transiwed to.the tiacicody #ac wheais of one axle of a bogie
Returning.v‘agons io a poirt whereihev caii oe used for their next
assigniaznt; freight moving indie opnasite direction to the main flow
Bosz Aller iHamilto. (now Sovz & Co)

',comoive usen o aseist a traits on part of its journey, typically to climb
a steep grece; sugtiigraces are termed 'banks' in railway parlance
Liusinecs :As Ushal

Ben=rit-Cost atio

nureau cfinfrasiructure, Transport and Regional Economics (formerly
BTFE anc. BTE)

1wy axles'and a sub-frame under each end of a wagon

Built, Own, Operate, Transfer

"W'riere a line of one track gauge meets a line of a different track gauge.

Railway track gauge of 1600 mm; used in Victoria except on interstate
main lines and some other lines

Bureau of Transport Economics; now the BITRE

Bureau of Transport and Regional Economics; now the BITRE
Difference in the height of two rails comprising the railway track; cant
may also be described as superelevation. It allows a train to travel
through a curve at a speed higher than otherwise. Camber on the
curve of a road has a similar function.

capital expenditure

Cost-Benefit-Cost Analysis

Capital cost model

The existing rail route from Melbourne to Brisbane via Sydney

A strip of land with a width measured in kilometres that is suitable for a
railway. Study of a corridor leads to the identification of route options.
CountryLink is part of the Rail Corporation of New South Wales
(RailCorp). It operates passenger trains from Sydney to Melbourne,
Sydney to Brisbane and to NSW regional centres.

Consumer Price Index
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CsoO
DBFM

DC

DIRN
distributed

locomotives
DITRDLG

DMU
DORC
double
stacking
EBITDA
EIA
EIRR
energy
efficiency
energy
intensity
FEC

five-pack
wagon

fuel
consumption

GATR
GDP
GIS
gioss
GST
gtk

hr.
(Y
IEA
IGA

IPART

IRR

kg

kg/m

km

km/h

kW

L

L/gtk*1000
land-bridging

LEP
Line sector
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Community Service Obligation

Design, Build, Finance, Maintain

Direct Current; form of electric traction

Defined Interstate Rail Network

The practice of providing additional locomotive power within or at the
rear of a train as well as in front.

Australian Government Department of Infrastructure, Transport,
Regional Development and Local Government

Diesel multiple-unit passenger train

Depreciated Optimised Replacement Cost

Placement of one intermodal freight container on top of another in a
specially designed well-wagon

Earnings before Interest, Tax, Depreciation and Amortisation

United States Energy Information Administration

Economic Internal Rate of Return

Ratio of the transport task to the encrgy input; a mzasure of energy
efficiency is tonne/km per Megadatile (MJ)

Ratio of energy input to trarspurt task; the invzrse of energy efficiency;
a measure of energy inteasity is MJ/net (oane/km

Financial and Econoraiz Consultant fctine.Melbourrie -8risbane Inland
Rail Alignment Stiigy, 1.e. ¢ ricewazrhovseLoopers with ACIL Tasman
and SAHA

Five wagoris operated as ¢rie, eitlier through being permanently
couplea o the ise of ariiculaticn

Measured.iit tires =i grees tonne kilometre (litres/gtk) or sometimes
ives peie,000.;ross taniie kilnmetre (litres/1,000 gtk); sometimes net
tonnes are U-2d instead of yross tonnes

Great Zuswaliad Trunk«Rail System

Grogs Domaslic Proquct

Ceograpaic Information System

Toteimass ¢t a wagon and its payload

wuods @ra Services Tax

Grags'ionne kilometres; a standard measure of track usage; the gross
wzight of a train multiplied by kilometres travelled.

Hour

Infrastructure Australia

International Energy Agency

Intergovernmental Agreement (1997) between the Commonwealth,
NSW, Victoria, Queensland, Western Australia and South Australia
which led to the establishment of ARTC

NSW Independent Pricing and Regulatory Tribunal

Internal Rate of Return

kilogram(s)

kilograms per metre

kilometre(s)

kilometres per hour

kilowatt, a unit of power

Litre(s)

Fuel consumption expressed in litres per gross tonne kilometre x 1000
Replacement of sea transport with land transport between two sea
ports, e.g. between Brisbane and Melbourne.

Local Environmental Plan

In the context of the study, a length of line connecting two nodal points.
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loading
gauge
LTC

mass

M-B
MIMS
MJ
mm
MPM

mt
mt pa
narrow gauge

NCOP
node
NPV
NPVI
NSRCS
NSW
ntk

opex
payload
PB

PwC

Qld

(O1
ReilCorp

ReMS

RCRM

r.eference
train
RIC

RL

RoOA
route

RTA
SA
safeworking

ARTC

the maximum permissible height and width dimensions for a rail vehicle
and its load; see structure gauge

Lead Technical Consultant for the Melbourne-Brisbane Inland Rail
Alignment Study, i.e. Parsons Brinckerhoff with Aurecon and Halcrow

The mass of an object is measured in kilograms; mass and weight are
used interchangeably in the study

Melbourne-Brisbane

Maintenance Integrated Management System

MegaJoule: a unit of both energy and work

millimetre(s)

Major Periodic Maintenance; planned maintenance on infrastructure
assets at intervals of more than once a year.

million tonnes

million tonnes per annum

Railway track gauge of 1067 mm; used in Queensland except on the
interstate line from Sydney to Brisbzne

National Code of Practice

In the context of the study,  {wint at which airernative rout=s diverge.
Net Present Value

Ratio of Net Present */alue to Investitiant Costs (ie-¢=2pital costs)
North-South Rai!“C.orrider Study.compizicain 2006

New South Weies

net tonne iometr=3; the payloac or a trairy multiplied by kilometres
traveliad

operating.expenses

weighit. o prodLcts ara-contaci.ers carried on wagons

P=rsons 2rinickeri:on, Lecu Technical Consultant
EricewererheiliseCococrs, Financial and Economic Consultant
Otivens'an?

Queeisland +ail, a corporation owned by the Queensland Government
ReiCorp Rall Corporation of NSW); owns rail track in the Greater
Sydney region, operates passenger trains in that region, [delete
cciina) and (under the name Countrylink) to Melbourne and Brisbane
ond regional NSW.

Rail Access Management System; manages and records access to
ARTC track; RAMS is licensed to other track owners.

Routine Corrective and Reactive Maintenance; comprises
maintenance, inspections and unplanned minor maintenance that is
carried out annually or at more frequent cycles

A notional train specification used in developing the Inland Rail
Alignment

Rail Infrastructure Corporation, NSW, owner of NSW rail network other
than metropolitan sections owned by RailCorp. Interstate track and
certain other sections are leased to ARTC.

Stands for reduced level in surveying terminology; elevation relative to
a specific datum point

Return on Assets

In the context of the study, primary description of the path which a
railway will follow.

Roads and Traffic Authority - various states

South Australia

Signalling system and associated rules that keep trains a safe distance
apart
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SKM
SNP

SPV
SSFL
standard
gauge

structure
gauge

superfreighter

tal
tare
TCI

TEU

t pa

train
kilometre
TSR
TT™M

Vic
VicTrack
VOC

WA
waii-wagon

WP
WTT

ARTC

Sinclair Knight Merz

Short North Project; capacity increases for freight currently being planned
for the railway between Strathfield and Broadmeadow; 'short north' refers
to the railway between Sydney and Newcastle.

Special Purpose Vehicle established for the development and/or the
operation of a project.

Southern Sydney Freight Line; independent track for use by freight trains
between Macarthur and Chullora, currently under construction

Railway track gauge of 1435 mm; used on the ARTC network and for the
NSW railway system

Specification for the position of structures such as overhead bridges,
tunnels, platform, etc, relative to a railway track, to allow adequate
clearance for the passage of trains.

Term used to describe high-priority intermodal freight trains

tonnes axle load

Weight of an empty wagon

Track Condition Index; TCl is an iniicator of the caridition of track by
compilation of a number of measures of its gzatietry

Twenty-foot Equivalent Uni: the standare . unit measure c* shipping
container size

tonnes per annum

A standard mezsure ef rack v<=ge; numer ¢ irains multiplied by the
total kilometres travolled

Tempora.y Spesd restiction

Train fransit »lanaz 2!

Nictoria

VicTrack, avner of ictoria's rail network; interstate track and certain other
‘ries araleased (U ARTC

Vehiile Opeiating Cust

\Wastern~ustralis

A wagun whara the central loading deck is lower than the bogies at either
1.2, to @'cw higher loads to be carried within the loading gauge

Worlang Paper

\Ma/king Timetable
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1. Introduction

1.1 Overview

In March 2008 the Australian Government announced that the Australian Rail Track
Corporation (ARTC) had been asked to conduct the Melbourne-Brisbane Inland Rail
Alignment Study.

The announcement stated that in developing a detailed route alignment, the ARTC would
generally follow the far western sub-corridor identified by the previous North-South Ralil
Corridor Study. This study, completed in June 2006, established the broad parameters for a
potential future inland rail corridor between Melbourne and Brisbane.

1.2 Background to Melbourne-Brisbane Inland Rai!

The railways of NSW, Victoria and Queensland #ate from the 297 century. They were
constructed using different gauges and devaoped for differing/purposes. Atzresent, the
only north-south rail corridor in easterni~ustralia runs thi:cugh Sydnev:. Noith of Sydney the
railway runs fairly close to the coas: ' For that reascn, the fxxisting Meluourne-Brisbane line
is referred to as the coastal reite thrazgnout thiv workirapaper.

In September 2005 the<AustralizatnGoverinent cCmimissicoed the North-South Rail Corridor
Study. The study vniaertool”a high-=2vel anaiisis cf “arnous corridors and routes that had
been proposed i< an iniard freignc railwvay Letw=2n Melbourne and Brisbane.

In its Mach 2008 arinourcementh2 Goveritinent stated that the Melbourne-Brisbane Inland
Rail/A ignmencstudyviouldibaiia on grevious work by undertaking a more detailed
eligineering, land corridniand ervironmental assessment, to allow scoping of the project’s
capitar costua the adnouncernent, the Minister for Infrastructure, Transport, Regional
Develozraent and cocal Government requested a customer focused and consultative study
imaniving coasultaticns with state governments, industry, local governments and major rail
customais.

13 Study‘ebjectives, stages and working papers:

Ti.< objectives of the Melbourne-Brisbane Inland Rail Alignment Study (the study) are to
determine:

= The optimum alignment of the inland railway, taking into account user requirements and
the economic, engineering, statutory planning and environmental constraints. (The
alignment will be sufficiently proven up so it can be quickly taken through the statutory
planning and approval process and into the detailed engineering design and
construction, should a decision be taken to proceed);

= The likely order of construction costs +/-20%;

= The likely order of below-rail (infrastructure) operating and maintenance costs;
= Above-rail operational benefits;

= The level and degree of certainty of market take up of the alignment;

= A project development and delivery timetable;

= A basis for evaluating the level of private sector support for the project.

Melbourne — Brisbane Inland Rail Alignment Study — Working Paper No. 11: Stage 2 Capital Works Costings Page 1



The study is being carried out in three stages, as follows:

= Stage 1 — Determination of the route for further analysis;

= Stage 2 — Engineering, environmental and land base analysis;

= Stage 3 — Development of the preferred alignment.

A series of working papers is being produced within each stage. A list of the planned

working papers follows.

Table 1-1 Working papers

Stage Working paper

Stage 1 WP1
WP2
WP3
WP4
WP5

Stage 2 WP6
WE7
NP8
Wr=10
WPL1
W12

Siage 3 vwWP9
V13
WP14
WP15
WP16
WP17
WP18
WP19

Demand and Volume Analysis
Review of Route Options

Stage 1 Capital Works Cogtings

Preliminary Operating ciid Maintenancs: Tust Analysis

Stage 1 Econoiiz and Financials* ssessrient and
Identificatiniwf the Foute for &-unher Avadysis

[esign Stanuards

Prel’miary Exvironmarta’ Assessment
Preliminary Lana Assessris2iit
Paveiopmeniof Roue

Stage? Capitae Wworks Costings

swage 2 [-conomic and Financial Analysis

Cngineering Data Collection

Preferred Alignments Environmental Assessment
Preferred Alignments Land Assessment
Refinement of Preferred Alignments

Stage 3 Capital Works Costing

Delivery Program

Economic and Financial Assessment

Policy Issues, Options and Delivery Strategies

Lead

ARTC

Responsibility

FEC
LTC
LTC

-FC

FEC

LTC
LTC
LTC
LTC
LTC
FEC

LTC
LTC
LTC
LTC
LTC
LTC
FEC
FEC

Note that the list of working papers has been revised since the completion of Stage 1 of the
study. Some working papers have been re-titled and/or re-scheduled. In addition, the
working papers listed as outputs of Stage 3 will appear as sections or appendices within an
integrated final report of the study rather than being published as standalone documents.

Melbourne — Brisbane Inland Rail Alignment Study — Working Paper No. 11: Stage 2 Capital Works Costings
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1.4

1.5

ARTC

Roles of the Lead Technical Consultant (LTC) and the
Financial and Economic Consultant (FEC)

The study’s activities are headed by two lead consultants whose activities are coordinated by
ARTC.

The Lead Technical Consultant is responsible for engineering and environmental work and
associated activities, including railway operational analysis. The Financial and Economic
Consultant is responsible for financial and economic analysis. The two consultants work
jointly and collaboratively with each other.

The Lead Technical Consultant (LTC) is Parsons Brinckerhoff (PB) and the Financial and
Economic Consultant (FEC) is PricewaterhouseCoopers (PwC). Each consultant acts
independently and each has a lead responsibility for specific working papers. Whilst this
occurs the other consultant plays a support role for that particular working paper.

Parsons Brinckerhoff has engaged Halcrow to support it in alignme: uavelopment,
operations and maintenance costing and Aureccri to support.itin ¢ngineering and alignment
development. Aurecon has in turn engag=a-Currie and Biawii to assist in £agital costing.

PricewaterhouseCoopers has engag<d ACILTasman (2'undertake veiine and demand
analysis and support it in econoic 1evicw, andS4HA for ceer revizw.

Stage 1 analysigs

Stage 1 analysed numeroas rou'e s withinitine study area in order to determine the route to
be analyseriin stage 2 (see "Working Fzper N9. 5: Stage 1 Economic and Financial Analysis
and theJdendficaion ¢f (2 Route for Further Analysis).

The route :oiows existing-raiiinesi:m Melbourne via Albury to Cootamundra, Parkes,
Narrcainie, Danwo, Weitis Creek-and Moree to North Star near Goondiwindi; with new
constructicyrrom North Swarto Brisbane via Toowoomba. North of Parkes the railway would
reauira parts Gilne eviating route to be upgraded, including minor deviations to improve its
alignment

The analysis retained a number of options for further analysis in Stage 2 of the study;
including possible routes between Junee and Stockinbingal; Premer and Emerald Hill,
avCuing Werris Creek; North Star and Yelarbon near Inglewood; and in the vicinity of
Toowoomba.

The route for further analysis is shown in the map below.

Stage 2 has conducted engineering, environmental and land baseline analysis of the route
sections within the area shown to identify the route for refinement in Stage 3.

Melbourne — Brisbane Inland Rail Alignment Study — Working Paper No. 11: Stage 2 Capital Works Costings Page 3



Melbourne-Brisbane Inland Rail Alignment Study

Existing railways and study corridor (stage 2)

ARTC

Overview plan

/
)

/

MILLMERRAN

NARRAE I

EMERALD HILL

WERR S CREEK

100

0 4"

Town
New track
Existing track (in scope)

Other existing track

e MEL\B\O_\({RNE Study area
Figure 1-1 Melbourne Brisbane inland rail corridor (Stage 2)
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1.6 Objectives of Working Paper No. 11

Stage 1 used benchmarking cost data to conduct a comparative cost analysis of the route
alternatives. The objective of the Stage 2 Capital Works Costings working paper is to refine
the cost model and develop capital cost estimates for each of the individual sections. These
costs are used as one of the criteria in Working Paper No. 10 to compare the possible
deviations and determine the route for further analysis.

Melbourne — Brisbane Inland Rail Alignment Study — Working Paper No. 11: Stage 2 Capital Works Costings Page 5
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Cost model development

Introduction

2.1.1 Purpose of the cost model

A cost model has been developed to calculate the construction cost for each route section
under review in Stage 2 of the study. In Working Paper No. 10 the estimated construction
costs, the modelled journey times and environmental assessments are used to identify the
route for further assessment.

To compare the deviations in Working Paper No. 10, the costs calculated in this paper
comprise only the contractor’s costs for the route alignments. Other project costs such as
client costs, design, project management and client’s contingency are covered at a project
level in the analysis contained in Working Paper Na. 12.

The cost model has been split into two categc’ies: direct cost= and indirect costs. The direct
costs have been developed primarily usiro first principles hased estimating:. < hese costs
have then been expressed as unit rat3s'so that they_can be applied té, the quantities
calculated for each cost elementfor the ;‘arious s<siions tnder review.

The direct cost schedule ¢f ratesicomprises, e follcwing el@inants:

=  Earthworks:

=  Track enaformadon;

= Tanedts/orossovans,

v LevEnerossingy;

=, JCridges Gnd strutuares;

= Reirtorces’ concreizbox culverts;

B qunnels;

= MNiscellasiesus structures;

~  Exicting services;

= Uplifting for shorter lengths.
Tha basis of the direct cost schedule of rates is detailed in section 2.2 of this paper.
Indirect costs are based on percentage additions obtained from benchmark data and current
industry experience. Indirect costs have been added to the direct costs for each of the
sections. The indirect costs comprise the following elements:

=  On-site overheads and preliminaries;

= Off-site overheads and margins.
The basis of the indirect percentages is detailed in section 2.4 of this paper.
The same direct cost rates and indirect percentages have been applied across all sections,

with no consideration being given to the location of each individual section. This will be
addressed in Stage 3 of this study.

The costs are not from end to end, as they do not include for any loops, intersections with
existing track, operating requirements such as re-fuelling depot and any works required to be
carried out at the route ends.

Melbourne — Brisbane Inland Rail Alignment Study — Working Paper No. 11: Stage 2 Capital Works Costings Page 6



2.2

ARTC

The costs have been calculated based on each section being a stand-alone project. The
rationale behind this approach is that until a through alignment has been selected, the full
end-to-end cost of Inland Rail cannot be calculated with sufficient cost certainty. This end-
to-end cost is the output of Stage 3 of this study.

Direct Job Costs

221 Earthworks

The earthworks model has been refined in Stage 2 through the development of the
horizontal and vertical designs from the alignment model. This generated the quantities of
excavation, fill and geotechnical treatments for each of the sections. The costs developed
are detailed in Table 2-1 below.

Table 2-1 Earthworks cost model rates

Item N Unit A\ Rate ($)

Excavation to fill via crusher (hard rock) m? 30.30
Excavation to fill via crusher (soft rock) : m® 2.00
Excavation to fill (soil) - n 1 7.08
Haulage of material to embankmein: (o'ver L.5km fren N m? E 6.37
source) |
Excavation to disposal-a. site (hard rock) o > m® N 19.70
Excavation to dis.,w;e_ on s‘tﬁ,_\sof‘ ) 3("\)_ N _n.13 12.90
Excavatioro ojspozs ;; site \':Til) > - m® 9.65
Formaton of embankmen's i _ m® 5.46
.:Jp_ply oi ‘rf._ported r_‘.a_teria: fr;;r‘r; b(n'u; Bits m? 38.90
gp_a_nd resGse ;ops'ul o m® 9.12
Cleari "* df busi@evang. %o m? 1.50
—..rJ rock ‘:u-. fz_aco tre;(_ment in fill and cut areas m? 7.33
l Soft rr/(_:K_surf Al e_treatment in fill and cut areas m? 4.63
'_.”;lluviL"n :ur-face treatment in fill and cut areas m? 10.31
| Gryai surface treatment in fill and cut areas m* 12.47
r E:apping layer m? 12.25
Structural layer m? 16.34
Batter treatment in rock m? 25.00

The rates detailed above are based on the following parameters.

Plant used:

The following items of plant have been allowed at this time in the preparation of the
earthworks estimate (all references relate to Caterpillar equipment unless noted otherwise):

Ripping D9 Track-type tractor
Excavating/loading 345BL-VG Hydraulic excavator
Pushing up D8 Track-type tractor

Loading 980G Wheel loader

Moving (within 1.5 km) D400E Articulated truck

Melbourne — Brisbane Inland Rail Alignment Study — Working Paper No. 11: Stage 2 Capital Works Costings Page 7
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Moving (over 1.5 km) 33T Truck & Dog

Crusher Nordberg 400T/hr
Grader 14H Motor grader
Soil compaction 825 Landfill Compactor

Productivity rates:

The productivity rates used for the various items of plant deemed appropriate for carrying out
the works were generally derived from Caterpillar Performance Handbook Edition 30.

The following general productivities have been adopted for excavations:

Ripping hard rock 100 Bm®/ hour per machine
Excavating soft rock 150 Bm®/ hour per machine
Excavating all soils 200 Bm®/ hour per machine

Rate build-ups:

At this stage we have based the estimate 2 oulk earthwerk volumes and gegtechnical

treatment areas provided from the Stage 2 designs, ana unit rates buili.te Dy ourselves.

In deriving these rates the follov#ng infcimation tias beenised:

= Hourly plant hire rates gcrieral'y taken:freni publisned raics received from industry
suppliers;

= Productivity rates geraizlly scurced fromiCatemiliar Performance Handbook Edition 30,
modified to suitins proiesy;

= Gectechnica: treatmerits spewiied ir Ve orking Paper No. 6: Design Standards;

nrypical cuding/enioankiment crese sections provided in Working Paper No. 6: Design
Swandardc.

GenerahAssumptiens:

TH3 vollowing assumzions have been made in determining quantities and rates used in this

estimato:

« All dekisirom site clearance operations will either be disposed of or burned adjacent to
ci2arance areas. i.e. no material removed to tips.

== All topsoil will be stored adjacent to strip areas and fully re-used on site.

= All excavations less than 3 m deep are assumed to be other than rock.

= Excavations over 3 m deep are split into hard and soft rock on a pro-rata basis derived
from the areas of geotechnical treatments for hard and soft rock.

= All surplus excavated materials will be disposed of within 1.5 km of excavation areas. i.e.
no material removed to tips.

= All excavated rock which is to be used for filling will be crushed using mobile crushing
equipment before transporting to filling areas.

= Excavated materials are only used as filling within the sector in which they originate. No
excavated material has been assumed to be available for use in other sectors because
at this stage there are still route options an available material cannot be determined.

= 85% of any sector’s excavated materials is suitable for re-use as filling.

= All imported filling is assumed to be sourced from borrow pits located no more than 25 km
from any filling area.
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= Additional excavation has been allowed for the 450 mm deep structural layer under the
capping layer in the bottom of cuttings.

= That a 250 mm deep structural layer will be required in the bottom of cuttings.
= Structural layers have not been allowed in embankments.
= 150 mm deep capping layer allowed throughout.

= Rock bolting has been allowed in cuttings with an allowance of 1 bolt per 9 m®. This
allowance applied to 10% of hard rock and 20% of soft rock faces.

= All structural and capping layers are fully imported (from a source within 150 km).

The earthworks model allowed for the additional works involved in crossing floodplains. To
improve the Stage 3 earthworks estimate additional geotechnical and hydrology information
will be sought.

2.2.2 Track and formation

The track and formation cost model has been r<fined in Stage 2 wsing information from
ARTC regarding the cost of materials fron', i-<y suppliers. ;The'costs develotzd are detailed
in Table 2-2 below.

Table 2-2 Permanent way cost-mudel rates

: D oWt g\ Rate ()

New track in greenfield!c.cation | km 700,000

Upgrade of existii: ’,-Iass € *n;ick e C'as_s 14 fu,l'< -kAm 660,000

Upgrade of ?xi;:ing C‘lg_;s 3ar f;bovn tra;_;k-to C a;g 1 | km 810,000

track

ng;e_ntial ‘u.‘gouts . 4 » each 420,000
i_ISiamur.j cfosri.:g v each 100,000

The rated iletaileq 2bove ase based on the following parameters.

A~ avea foraurther irvestigation identified in Stage 1 was the supply of key materials. The
supply prices raveived from suppliers such as Boral and ROCLA were significantly higher
thin the paviud contracts ARTC has with these suppliers.

Diszcussions have taken place with ARTC to investigate the possibility of basing the Capital
Cost Estimates on ARTC's current contract rates for the supply of track and sleepers. The
Stage 2 costs have been based on these contract rates.

Further market rates were sought from other suppliers of ballast and other materials, these
rates have been used for the capital cost estimates.
Materials — rail:

Various reviews and analysis were carried out during Stage 2 to check the costings by
contacting different suppliers of rail and received quotations varying from $1,850/t to $2,010/t
for 110 m long rail with a rate of $1,850/t used in the cost model as per ARTC's current
supply rate. An allowance of $20 per metre of rail was added for transporting to the site.

Materials — sleepers:

In an enquiry to ROCLA on costs for sleepers, they advised a cost of between $115 and
$120 per sleeper ex-works as a standard rate. An additional cost of $25 per sleeper was
suggested to be appropriate for delivery to site.
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ARTC advised that $115 per sleeper is a budget cost, and this rate is also suggested by
John Holland. Rates used must be inclusive of fastenings and this needs to be further
clarified.

A rate of $145 per sleeper has been used in the cost model, although there is potential
opportunity to reduce the cost which will be investigated further in the next stage.

Materials — ballast:

Different rates were developed for the varying distances that are involved in ballast delivery
and they have been applied accordingly. It was decided that a distance of 100 km, based on
the location of existing suitable quarries, for delivery of ballast should be used in establishing
the unit rate for the ballast. The cartage distance and rate will be reviewed in Stage 3 of the
project, together with the use of temporary quarries.

A ballast quotation from Wagner Quarries was significantly less than any of the quotations
received from Boral in Queensland, NSW and Victoria. We used an average rate for all
distances from Wagner Quarries (quote received. (q,uated to $18/t5.ie Ex Bin).

Plant rates

Rates for various items of plant appron‘iae for rail work‘were sought and received from
Queensland, NSW and Victoria ant' ‘or application-{o'the <cope of xwrks appropriate for

each state.

The plant rates will be raviewed-and uodeied in Stage 3 based on current commercial rates.

Rate build-ups

The assumptiors curiaiitly being used‘in deveivuing the cost of the installation of the track,
sleepersianc ballost are <'stailedselow.

rable -3 Track-instaliction assumptions per 10,000 track metre

urioad sicepers &
stockpiic

Assumptions

2 x front end loaders

2 x Plant operators
1 x Leading hand
3 X RW2 Rail workers

Productivity

Discharge sleepers

1 x Front end loader; 1 x Plant operator
1 x HIAB truck including driver

1 x Leading hand

2 x RW2 Rail workers

12 days

Place bottom ballast

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

18 days

Lay sleepers

1 x Excavator; 1 x Plant operator
1 x Leading hand;

4 x RW2 Rail workers

1 x Fitter

15 days
(ARTC productivity rate)

Lay rail

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

18 days

Fasten rail

1 x Leading hand
4 x RW2 Rail workers

16 days

Top ballast — load
wagon

2 x Front end loaders; 1 x Excavator
1 x 10 wheel tipper; 4 x Plant operators

5 Days
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Activity Assumptions Productivity

Place top ballast — Loco & Wagon Train hire including 2 x 5 days
Wagon engineers
4 x RW2 Rail workers
Tamp & profile 1 x Tamper; 1 x Regulator 10 days
2 x Tamper operators; 2 x Regulator (ARTC productivity rate)
operators
1 x Leading hand
Weld & de-stress rail 1 x Leading hand 25 days-
8 Xx RW2 Rail workers
4 x Welders
Key:
RW2 Rail Worker Class 2
FBW Flashbutt welder

Upgrading of existing track
Part of the route selection involved the upgrade @i existing secticns of track which includes:

= Class 2;

= Class 3;

= Class 4;

= Class 5;

= Abandoned;

= Narrow gaufe.

All upgragitig of existing trecik has.ibean bas=d on the following scope of works:

= _Raraove axisting reil (Class 1 reouiting 60 kg/m rail) and remove from site (cost neutral on
thehasis ofserap vaica offestiung the cost of removal);

= Remcyv2 2iisting sieepera and dispose off-site (treated as waste);

= Gra’le and@ainpaci 2xisting surface including existing ballast, making up levels where
approiate;

= Place anaLompact capping layer;
* Place bottom ballast;

=iy sleepers;

= Lay and fasten rail;

= Place top ballast;

= Lift, line, tamp and profile;

= Weld and de-stress rail.

No allowance was made for upgrading the existing embankments to match design profile.
This approach has been assumed for all grades of track requiring upgrading, with the
exception of the Class 2 track that did not have a replacement capping layer installed.

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

We have assumed that the new standard gauge track will be constructed adjacent to the
existing narrow gauge track in Queensland except where the existing track has been
abandoned.
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2.2.3 Turnouts and crossovers

The cost used in the Stage 2 cost model for turnouts was $420,000 each. This cost has
been based on a quotation from Pacific Rail for the supply and delivery to site. The
installation cost was based on first principles, similar to those used in the track installation
detailed above. Rates applying to turnouts will be reviewed with ARTC during Stage 3 of this
study.

During Stage 3, the strategy for integrating new rail line with existing line will be developed
this may involve a number of turnouts and crossovers in addition to those already included in
the cost estimates.

2.2.4 Level crossings

The costs used in Stage 2 cost model for level crossings are detailed in Table 2-4 below:

Table 2-4 Level crossings cost model rates

Rate ($)
New active level crossing each 1,129,000
New passive level crossing - LC“&')H '-1_08,000
Upgrade existing active level crossing‘ i [ each - 792,000
Upgrade existing passive leva ;rBS;q— ; ) : t_,a;:h i 72,000

The rates detailed abtve in Tacle 3-4 are basad on th=foiowing parameters.

Two level crossing types hiave been ideritiied for iise in this study, an active crossing and a
passive crcsoing. lmormatiari-on the class o7 10ad has been used to determine the crossing
type €ar greenfizld sectians of tiack. Na'¢ etails have been provided for the upgrading of
exisung leve! crossings. We have tierefore assumed that an upgrade costs approximately
6% ‘a1 a newsnsiallatic:, “after account is taken of demolition costs, non-productive working
and tyingano exi<ling infresiructure. This estimate is based on experience in Victoria and
Queeinsiand.

7he cosuof conciracting level crossings is based on required work and benchmarked against
the-cost of «unistructing similar types of crossings in Victoria and Queensland.

All level crossings are deemed to form part of an overall level crossing works package and
ke not been priced on an individual basis.

2.2.5 Bridges and structures
Methodology of pricing

The direct cost rate for constructing bridges and other structures were estimated using first
principles. Where details were not available to allow a first principle rate to be calculated,
typical rates applicable for the type of construction have been used. This applies generally
for items that require further detailed design.

Bridges and viaducts have been considered as stand-alone projects that include their own
overhead costs. Other assumptions depend on the configuration of a particular structure,
the nature of its construction, method of erection and the condition of area being crossed, i.e.
over dry ground or water, and greenfield or brownfield.
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Structures having the same beam type were assigned common assumptions for piles,
abutments, pile caps, columns and headstocks, where appropriate. Where appropriate the
number of spans was altered to suit the structure configuration and the ground conditions.

Major issues that affect the total cost estimate are presented below.

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

e For structures constructed over water, an allowance has been made for the
installation of a cofferdam and for pumping costs over a period shown in the data
sheets. The estimate is expected to be refined as the designs mature.

e The basic difference between greenfield and brownfield structures is that brownfield
structures are expected to be constructeda short periods ciuring rail possessions.
This was considered to result in construciion up to ara ‘neiuding headstocks
adjacent to, or under the existing.ctiucture. The existing deck wou!s e removed
and beams installed from bot!i‘2nds of the strzzwure during th=wessession period.
The resulting beam installaion costs are Figtier then transiaiiing and lifting with
smaller cranes at the'span ousition.. An allowar.ce forcuinb barges and safety boats
has been made wricre tha structiizes are avVer watnl

The impact of the.cast of the-brovwritiaid coqstruction is'shown in the graph detailed in Figure
2-1, which has coubled the censtiuctic, cost of (he bridge compared with greenfield
constructivl Wewni revie v this mirtnodoloy in Stage 3 of this study.

Water\crosginygs

The wate crossing bridg=s.were based on three different types:

= fype 1.~ yreenfied locations, based on 12 — 18 m long spans using 1,200 mm deep
usLer T givaars on 1,000 mm diameter piles/columns;

vype 2°= greenfield locations, based on 18 — 25 m long spans using 1,515 mm deep super
‘.girders on 1,200 mm diameter piles/columns

L, Type 3 — brownfield locations, replacing existing bridges, based on 15 — 18 m long spans
using 1,300 x 710 mm standard Rail Corporation 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 2-5 below.

Table 2-5 Bridge 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
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Figure 2-1 below compares the cost per metre of the three different types of bridges for the
lengths identified during the study. The table shows that the cost of constructing the
brownfield bridges is almost double that of the greenfield bridges based on the construction
methodology used during Stage 2. This is an area for further refinement during Stage 3 to
minimise the cost of the brownfield bridges.
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70,000

0,000

L=
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=9
o
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0,000 -
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Cast per metre lepgth of bridgesd$)
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Figure2-1 Costner mede of bridges against length of bridges

Grade sepearation

Two (raue seowation designs have been developed based on the following criteria:

= Srads Separation — Major: based on a four lane road crossing; 27.6 m wide, a maximum

2118 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. During Stage 3, the
approaches will be refined to reflect the site specific locations and applicable road standards.
Table 2-6 below details the cost used for the grade separations

Table 2-6 Grade separation 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: box girder section

The cost model for the viaducts structures is based on the parameters detailed in Table 2-7
below. These viaducts were maximum 60 m high, for a range of lengths. We have
averaged the cost on a metre length basis for the purposes of this exercise. However,
through the development of the deviations, a small number of viaducts were identified being
approximately 100 m high, which have been included below.

Table 2-7 Viaduct cost model rates

Item Unit Range of Cost per
metre ($)

Viaduct, 60 m high (maximum) m 84,000 — 90,000

Viaduct, 100 m high (maximum) m 95,000 — 100,000

The viaduct concept is an incrementally launched (from one end) 3 m deep continuous post
tensioned box girder. The structures are based on a maximum 45 m span and a maximum
pier height of 60 m. The abutments are assumed v be at ground Icver, and the first pier sets
to be 30 m high. The structures were assumed (o be new anz in a greenfield situation.

The cost estimate allows for a concrete-casting area anc-access to the irit=ilaunching area,
together with the subsequent remaoyan:

The costs of designing the egiipmerticquirestor lavhching tha Sox girders has been
spread over the whole of tri2 pro; =ct, anc is based ¢ an 2s;uniption of the project
comprising 4 eight-sn=n structures ara.7 eleveri-spaniciructures, that is, the design costs
are spread over. 1S bov giider {ravis,

However it i considured t'ial to aliow for thz .geographic and program considerations, 5 sets
of lalrening eGeipmentwill berequiresiicr the project as a whole, and that the manufacture
anc rabricefton costrtor 5-secs of izguipment would be spread over the 109 box girders
spans

In the asence aninformeation relating to the method constructing the continuous box girder,
anl Jor the Lurposed ot the estimate, the viaducts have been treated as being constructed
with precast box girders.

2.6 Reinforced concrete box culverts

TwiG types of box culverts have been used in the designs: one comprises a single cell
2.40 m x 2.40 m box culvert for use in floodplains; the second is a 5.05 m x 4.20 m box
culvert for use where drainage lines are present; multiple cells can be combined into cells
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 etc. afterwards.

During Stage 3, these upgrade costs will be refined through discussions with industry and
the development of a construction methodology.

Unit rates were estimated from first principles for reinforced concrete box culverts.
The estimates include for excavation to commence 1m 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.
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The cost model developed these rates for the full range of culverts incurred on the project.
Table 2-8 below details the costs used in this stage of the study.

Table 2-8 Culvert cost model rates

Item Unit Rate - New ($) Rate - Upgrade ($)
Floodplain culverts (2.4 m x 2.4 m) | per kilometre 1,728,000 2,247,000
Single cell culvert (5.05m x 4.2 m) | each 177,000 230,000

2 cell culvert each 224,000 291,000
3 cell culvert each 271,000 352,000
4 cell culvert each 318,000 413,000
5 cell culvert each 365,000 475,000
6 cell culvert each 412,000 536,000

7 cell culvert each 459,000 597,000
8 cell culvert each , 206,000 ) 658,000
9 cell culvert each ) 553,000 v 719,000
10 cell culvert eac’ v 600.C0Q 7 8\),500
11 cell culvert “.:iCh L‘47T00f ¥ i 841,000
12 cell culvert 3 a0l i g 69401)6 & 902,000
13 cell culvert _ [eash © . T7aroon 963,000

2.2.7 Tanriels

Turinel design isat avencearly stiége. Because the proposed construction method has not
been Jecided at thisisiage, ths, cost has been based on use of a road header. Geotechnical
data for-1ae 1ocation of thi= tunnels is very limited with geotechnical investigations carried out
todcte.

The coLt'used-“cr the Stage 2 cost model are detailed in Table 2-9 below.

Tazie 2:%Tunnel cost model rates (full cost)

o) Unit Cost per km ($)
[“Tunnels without ventilation (short length less than 1km long) km 75,400,000
Tunnels with ventilation (exceeding 1km long) km 62,600,000

The costs have been developed using a basic tunnelling cost model using the following
assumptions:

= Cross sectional area of 68 m*

= Road header tunnelling machine;

= Five rock bolts every metre length of tunnel;

= Steel sets for 10% of the tunnel length;

= Shot-creting for the entire length of the tunnel;

= |n-situ concrete base to the invert of the tunnel for the entire length of the tunnel;

= Ventilation for tunnels in excess of 1,000 m long;

= No allowance has been made for ventilation stacks for the 6.5 km long tunnel.
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= The following allowances have been made for the Contractor’s preliminaries, site
establishment etc which amounts to 56% of the direct cost of the tunnelling works;
- Preliminaries - 28% of direct costs;
- Site establishment - 5% of direct costs;
- Insurance - 3% of direct costs;
- Contractor’s risk - 5% of direct costs;
- Offsite overheads and profit - 15% of direct cost.

We have assumed that tunnelling works would form a separate contract from other works to
ensure preliminaries, overheads and profit are not counted twice.

Table 2-10 Tunnel cost model rates (reduced cost)

Item Unit Cost per km ($)
Tunnels without ventilation (short length less than 1 km long) km 55,100,000
Tunnels with ventilation (exceeding 1 km long) km | 45,700,000

The major issues relating to the tunnel design ar='th.e ventilation. {ii= and safety aspects.
The assumptions detailed above are generali~/character, St=ge°3 will address the
implications of providing ventilation, fire. otection and otYior safety issuesas they are
essential to increase cost certainty

During Stage 3, a desktop ged¢.zchnicel Swudy-n'l be rriaertakerto assess the rock
structures being excavateu fnrouzih and assess the anost 2. opriate tunnelling machine
based on the physica narameteis artanroposasi methed of construction.

2.2.8 Viiscellaneods structuies

An alleviance 5f $150.000 per roca alignmient has been made to cover changes in road
aligrimentz.

2.2.9 EXISIING sexrvdces

In.assessing Cervice c1assings, a cost of $1 million per crossing has been allowed for
erussingraajor oirand gas pipelines on the assumption that the track would pass across the
tops C¥the pites using a piled structure. No allowance has been made so far for the impact
osiighycitage cables in the vicinity of the rail alignment. This issue will be investigated
furtber during Stage 3 of this study, to minimise any impact of known existing services on the
vroposed alignment.

2.2.10 Possessions and staging

On existing Class 1 sections of track, construction of turnouts onto new greenfield sections
of track will require limited possession of track which could be incorporated into ARTC's
existing possession regime.

On less trafficked route sections, the possession regime will have minimal effect, e.g.
Narrabri to Moree where only one passenger train uses the line. The train could be replaced
with a bus service for the time needed to upgrade the existing line. While there are
implications for grain and other freight, these could be managed through the development of
an access regime with the operators. Stage 3 will develop a proposed possession regime to
enable the cost to be determined.

On rall routes that are shared with metropolitan passenger services and significant freight
services e.g. coal, the possession regimes will have an impact on the cost of upgrading
works.
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Where new sections follow existing alignments, specifically in Queensland, there is minimal
impact on the existing lines. However train operations on an adjacent track would affect
construction, and would require provision of protective fencing and the induction of
personnel.

Upgrade works associated with the reference case primarily involve the construction of new
bridges to remove speed restrictions on existing lines. It is envisaged that, in the case of
multi-span structures, these works would be carried out in a similar way to the replacement
of the bridge over the Murrumbidgee River at Wagga Wagga, which used a planned closure
of the line for the final deck replacement works. As stated previously, the bridge upgrade will
be reviewed in Stage 3 of this study. The Class 2 track replacement will be based on the
current possession regime being used by ARTC in upgrading its current network.

The sections that require track upgrading are limited to Class 3 or abandoned sections of
track which currently carry little, if any, traffic. These upgrade works will not incur
possession costs as the track can be closed for thé, duration of the »Gi «s.

Once the route for further assessment has b=2r developed for Gtage 3, a detailed
assessment of the possession requiremen:s will be made.

2.2.11 Input from indystiy

An initial review by John F<iland Ra'l of nrecuciivitoraies feigreenfield and upgraded
sections of track founziinat the'rates. tsed in the cost mocel are consistent with industry
productivity. Further reviemswillhe conduciaa in Stage 3 of the study.

Discussions have a'sooeer, held with ciher.ccniractors and suppliers during Stage 2 of the
study tc.gatherimormetico: on indistry.stanaards achieved, methods used for freight rail
praiacts, impect of vaik operaiuns on‘sunstruction works, and so on.

One cf the industry ceacialist-coritacted was Arenco, a firm contracted by ARTC to replace
the railwcy viaducoat Wegea Wagga on a design and construct basis. Arenco provided
deteiisiof tha “enstriction method used to replace the old bridge whilst maintaining full rail
cpZraticny with eily a four day possession period for the demolition and installation of the
new czcck, traclk and formation. The decision to replace the main spans on the existing
cantrelinewas made because the approaches were in good condition and replacing them
wos'arhave been expensive, complicated and unnecessary. The solution used was the
lewest cost in that particular situation. If the approaches had needed replacing, it would
have been cheaper to construct a new bridge, approaches and main spans alongside the
existing structure.

Arenco considered that possession planning and management processes have a significant
bearing on indirect costs. It noted that the cost of full-time rail safety and environmental
supervisors were costs not incurred on non-railway civil works.

The current cost model has costed the replacement of the existing bridges based on the
construction method used in the replacement of Wagga Wagga bridge. This assumption will
be investigated during Stage 3 of this study.

2.2.12 Uplifting for shorter sections

It was decided to use standard rates for the estimate with uplifts for the shorter sections.
These uplifts would multiply the total cost of a section by different factors depending on the
length of greenfield installation/upgrade:
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= A factor of 2 if the length is below 2 km long;

= A factor of 1.6, if the length is between 2 km and 4 km long;

= A factor of 1.35, if the length is between 4 km and 6 km long;
= A factor of 1.15, if the length is between 6 km and 8 km long;
= A factor of 1.08, if the length is between 8 km and 10 km long.

These factors are based on recent experience in Queensland on multiple projects for a
single client.

Basis of quantities

2.3.1 Earthworks, track and formation

In Stage 2, preliminary 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, quantitia’z of excavation,f.!"and geotechnical
treatments for each of the sections were gers:ated. This en=%lcd more accurate costing of
the different sections.

The alignment models also calculaied the lengths 2« the tunnels and"“zaducts based on the
vertical alignments.

The designs have beeniimited kv .the levzirof acciracy oithe data sourced to date. Thisis
based on 5 metre ecuhwours,tigh levaigeotectrical.cnae hydrology information. To achieve
the most cost cifective.atignmends, furtherinformiction is required. During Stage 3, detailed
survey date vill be Giced forfuitheraofinemer £ of the vertical and horizontal alignments,
basedioal meire conteur mapiing andiriagery which will enable a great accuracy of costs.

2.3.2 Bridgesard stigcCtures

The bridues and-swucturss hiave developed from Stage 1 through further refinement of the
hvdrolegy mocal in Gis. The hydrology model has predicted the length of bridges and
riunberaiculvertc-based on the upstream watercourse length.

Diing Stays 2, bridge lengths were reviewed. We received ARTC's existing bridge and
culvert ragister which was used for the upgrade lengths and quantities. Where existing
stucwres were located close to new greenfield bridges, the existing bridge length was used
instead of the hydrology model length if there was a large difference. This is an area that
requires further analysis during Stage 3 as it does not take into account any changes in
hydrology requirements and standards since the existing bridges and culverts were
constructed.

2.3.3 Review of the sections of route/line/track

As part of the review process carried out in Stage 2, various sections were analysed in terms
of design, operations and cost, to assess whether further refinement would benefit the study.

During the review it was decided that, in some cases, the route could be improved by
aligning it through more advantageous terrain minimising the cut/fill requirements.

This review process indicated that the initial vertical alignments also had the potential for
significant refinement and these opportunities were taken up in the cost. This reduced the
earthworks quantities by between 25% and 35% for particular alignments. These reductions
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were verified when the alignment earthworks model was re-run for a number of the
alignments.

The number and location of grade separations and level crossings were reviewed, with road
re-alignments being used to rationalise the number of crossings.

2.4 Indirect construction costs

The indirect construction costs have been applied against the total direct construction cost
for each section on a percentage basis. The indirect construction costs comprise on-site
overheads and preliminaries as well as off-site overheads and margins. These percentages
have not changed from Stage 1. Once a route alignment has been selected, we will prepare
a first principles based estimate for the indirect costs, with consultation with the industry, to
ensure that the cost reflect the project.

2.4.1 On-site overheads and preliminaries

A percentage has been applied against each seciion to covertie contractor’'s on-site
overheads and preliminary costs. The peicentage has beén applied on the vusis that works
will be performed concurrently to a witGie route ratheri»an each sectinn seing constructed
on an individual basis. A range of costs-have besiy consicered and the ‘most likely’
percentages were selected. tesed en fhie nature, of the nioject@nd location of the sites.

A breakdown of the pzruentage.)s detailed beloiv:

= Contractor's cunevisiorinclud.ay indirect labour — 9%;

= Contract’s site astablisivient, maintenasc2 & demobilisation — 5%;
= |nsirances Gnd seciiities = (L 5Y;

L Contraclor's aasign — £495;

= Wet weaiz < and tsiay.2llawances — 1%;

= Conuactor'scantingancy — 5%;

= Total: t.5%.

Thesepercenages have been derived from rail and large infrastructure projects. The
percentay for the site establishment is based upon allowing a maximum of 10 work camps
beii:n'used along the length of the route, including mobilising and demobilising the camps as
required. This quantity was based on experience from other projects such as a 200 km
length of track in Queensland.

During Stage 3 of this study, these percentages will be subject to a first principles based
assessment once the route alignment has been selected.

2.4.2 Off-site overheads and margin

A percentage of 13% will be included against each section for the contractor’s off-site
overheads and margin.

This allowance includes for:

= Off-site management costs;
= Head office contributions;

= |egal costs;

= Off-site overheads;

= Profit.
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The percentage is based on the current market experienced for large scale rail projects.
Despite the current downturn in economic conditions, the rail market is still buoyant and no
drops have been seen in the levels being applied by the companies with the capacity and
capability to carry out these works, which we have assumed to be major national
infrastructure companies. However, the market is very fluid and this will be addressed in
Stage 3 of this study

2.4.3 Total indirect construction costs

The overall percentage addition for the indirect construction costs is 42.9%. This is based
on:

= Direct construction cost x 126.5% (on-site overheads and preliminaries) = On-site costs;
= On-site costs x 113% = Construction cost.

2.5 Pricing assumptions and exclusigns

251 Pricing assumptions
The following assumptions have beei' niade in develcsing the cost madeis:

= The construction contract is-'er'on.a.C=5ign ai'G cons’ruct bas’s:
= That free and unobstruci2d ac-ess wil"he availawa to the sites at all times;
= That normal workinig’hours only are includes;

= That sufficieq compaend area will b2 availabl= for storage containers, sheds, delivery
vehiclescranai:

= Theetnerewv i be nempact an norrial construction activities as a result of maintenance of
pedestian ar vehicu'2r accels,

2.5.2 Pricging ex¥iusions

Dording Steqo.s detalea studies will be undertaken to identify any potential issues affecting
ine preferred 2ligniment and these will be factored into the CAPEX costs during these stages.
Atahis stana. the following factors have been excluded in the calculation of the cost model:
= Qwmer’s costs;

s Power supplies;

= Overhead wiring;

= Land acquisition including severance and compensation;

= Specific location factors;

= Modifications to existing rail infrastructure including turnouts and crossovers;

= 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;
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= Financing;

= |egal costs;

= Escalation;

= Compensation;
= GST.
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Cost estimates

Stage 2 cost estimates

A reference case has been defined to allow potential journey time savings from upgrades or
deviations to be compared. The reference case is the alignment with the minimum capital
expenditure required to operate Inland Rail between Melbourne and Brisbane effectively.

The costs have been reported in three categories:
e Reference case;
e Upgrades;
e Deviations.

The capital cost estimates that follow are used in W orking Paper Nc. <1 )‘with the
environmental assessment and the journey time asimates to prcaice a shortlist of options
for further analysis in Stage 3 of the study

Reference case costs
The reference case is established usiag the falowing e ssumetivnis:

= Existing Class 1 an< Class 2 vack will De uscavhere avaiable;

= Existing ClassZ ur lower waclcwit be unyraded to Class 1 track;

= Train reversais wi' ce elimirated by constriciing triangles where required;

= Bridges constraining sgeratisn {withisavere speed restrictions) will be replaced or
upgrac=c;

= Standard gavge tzaciowill B2 built within the existing corridor, adjacent to existing narrow
gauae vrack wiiere apniopriate;

= _Sleenfiet wrack wii! e built where no existing corridor exists.

The cactof the i=terence case is detailed in Table 3-1 below.
iLic'understeod that ARTC will be upgrading the following sections of track:

= _Cwotamundra to Parkes (upgrading to interstate standard in 2009);
1 Werris Creek to Narrabri (upgrading to allow coal freight before 2014).

The basis of the cost for the reference case and Upgrade Case is that the above sections of
work will be completed prior to Melbourne-Brisbane Inland Rail works commencing. We
have also assumed that ARTC will remove any speed restrictions within these sections as
part of the upgrade works so that the Reference Train speed of 115km/h will be achieved.

The reference case route was analysed and sections of the track had maximum speed
restricted to below 115km/h due to the quality of the infrastructure. The addition of the
replacement of 13 existing bridges due to the significant speed restrictions on the existing
infrastructure was included in the reference case and described in Working Paper No. 10.
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The reference case characteristics are detailed in Appendix A of this paper.

Table 3-1 Reference case construction cost

ARTC

Section No Name Length Cost Rate per km
(km) ($'000s) ($'000s/km)
AO01 Melbourne - Mangalore 116.7 0 0
A02 Mangalore — Wodonga (south) 188.3 0 0
AO3a Wodonga deviation 5.4 0 0
AO4 Wodonga (north) — Junee 163.2 0 0
BO1 Junee — Junee (east) 3.6 0 0
B02al Junee (east) — lllabo 14.9 0 0
B02a2 lllabo — Bethungra (south) 10.6 0 0
BO3 Bethungra (south) - Bethungra 7.9 0 0
(north)
+ )
B0O4 Bethungra (north) — Frampton 3.8 J 0
(south)
BO5 Frampton (south) - Frén.pton 8.n 0 0
(north) |
BO7 Frampton (rsrti) — Cactamund'e ’ 53 0 0
(south)
= - |
B08 Ceziamundra {souti) = Baulosre. | 9.0 0 0
B10 | Baulcora — Yeo /20 (scuh, i0.1 0 0
B11 | €0 Yeccudth) -/ieo Yeo 3.7 0 0
(north)
512 Veu Yen (rarth)- Gtockinbingal 8.3
} -1 - N
B15 | Steclinbingal = Stockinbingal 11 0 0
;(north)
B14 | Stackinbingal (north) - Maleeja 8.0 0 0
| b18 Maleeja — Parkes (south) 159.3 0 0
l 19 Parkes (south) — Parkes (north) 5.7 0 0
'_ - - -
B2(al Parkes (north) - Narromine 100.2 0 0
| (south)
|.
B20a2 Narromine (south) — Narromine 5.8 0 0
Co01lal Narromine - Narromine (east) 8.4 0 0
Co01a2 Narromine (east) — Dubbo (west) | 23.8 0 0
Co02 Dubbo (west) — Dubbo (north 12.3 23,340 1,905
east)
Co03al Dubbo (north east) — Barbigal 14.9 3,031 204
(west)
C03a2 Barbigal (west) - Barbigal (east) 6.0 0 0
C03a3 Barbigal (east) — Muronbung 12.1 0 0
(south)
C03a4 Muronbung (south) - Muronbung 9.2 4,301 466
(north)
C03a5 Muronbung (north) — Boomley 11.9 4,033 339
(south)
C03a6 Boomley (south) - Boomley 27.3 3,031 111
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Section No INETg [ Length Cost Rate per km
(km) ($'000s) ($'000s/km)
(north)
C03a7 Boomley (north) — Merrygoen 5.3 0 0
(south)
C03a8 Merrygoen (south) - Merrygoen 134 0 0
(north)
C03a9 Merrygoen (north) — Toogarlan 3.8 0 0
(south)
C03al0 Toogarlan (south) - Toogarlan 7.2 0 0
(north)
C03al1 Toogarlan (north) — Piambra 12.6 3,872 308
(south)
C03al2 Piambra (south) - Piambra (north) | 1.9 2,821 1,508
C03al13 Piambra (north) — Binnaway 4.2 G 0
C04b1 Binnaway — Binnaway (east) 3.6 16,294 4,471
C04a4 Binnaway (east) — Ulinde yaurth) 4.1 0 0
C04a5 Ulinda (north) - Ulinua (south) L€ 0 0
C04a6 Ulinda (south) = Oakey < reek | 27.7 14,033 148
C04a7 Oakeyv Cizek — Preimer {vest) : 6.6 0 0
C04a8 Prenier (vist) - Preiaer (centrd!) I 25 0 0
C04a9 Preracr (centra) - Premur (riorth] | 0.4 0 0
Co04are Fvemer (aurth) --Fremer (ecs)) 2.4 0 0
Ce3cL Piaraer (e, = SpriraRidge 36.0 16,683 433
1 Cosar I Spriruz Fudge - Turilawa (high 26.6 0 0
| SLecu wes’
Coeac * Turiaws (high speed west) - 25 0 0
| Ta'lawa (low speed south)
C60 Turilawa (low speed south) - 0.9 10,465 11,240
Turilawa (low speed north)
' Co0Gaz Turilawa (low speed north) - 2.2 0 0
Turilawa (high speed north)
Co7al Turilawa (high speed north) — 18.7 0 0
Breeza
Co07a2 Breeza — Emerald Hill 62.6 0 0
co8 Emerald Hill - Baan Baa 28.8 0 0
C09 Baan Baa — Narrabri (south) 28.7 0 0
C10 Narrabri (south) - Narrabri (north) | 15.4 27,977 1,819
Cc11 Narrabri (north) — Moree (south) 84.8 0 0
Cil7al Moree (south) — Moree (east) 3.5 0 0
Cl7a2 Moree (east) - Moree (north east) | 9.5 17,103 1.809
Cl7a3 Moree (north east) — Camurra 5.8 26,035 4516
(south)
Cl7a4 Camurra (south) — Moree (north) 5.3 21,778 4,072
DO1A Moree (north) — North Star 78.3 137,467 1,755
D02A North Star - Boggabilla 25.7 55,598 2,164
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Section No Cost Rate per km
($'000s) ($'000s/km)

D03C Boggabilla — Kildonan 12.6 76,008 6,047

DO4A Kildonan - Yelarbon 33.9 66,810 1,971

DO6A Yelarbon - Inglewood 33.8 88,416 2,618

D07C-001 Inglewood - Millmerran 73.8 230,922 3,130

DO8SA Millmerran - Cecilvale 234 89,904 3,847

D14C Cecilvale - Yargullen 31.3 104,337 2,785

D15A Yargullen — Oakey 18.5 153,702 8,315

D16A Oakey — Gowrie 11.6 55,291 4,759

D24C Gowrie — Gatton 40.5 912,975 22,535

D25C Gatton — Grandchester / 28.8 223,976 7,771
Rosewood

D26C Grandchester / Rosewood — l 56.2 '5_:>1_,005 6,249
Kagaru

D28A Kagaru — Acacia Ridg~ > 34.2 3 0 ’

Upgrade costs

As part of Stage 2, it we's decidento esstss thesCieration-: implications of upgrading the
Class 2 sections of e refeiznce csze 0 Clads 1.

The assessmelt was curriedcut to sec whether the additional cost of upgrading parts of the
reference case of ered.va'ue for riiney ajaiist the time gained compared to constructing
deviaLons. \The cestite upgians the £l2ss 2 sections of the reference case to Class 1 are
'ctailechin rable3-2 of thiz paper

The alignm¢iit chiracterisiics ror the upgrades are detailed in Appendix B of this paper.

Tab'e'3-2 Wozrade 2osts

Cost Rate per km
7 ($'000s) ($'000s/km)
| 320al Parkes (north) - Narromine 100.2 149,794 1,4950
L (south)
1'820a2 Narromine (south) — Narromine 5.8 9,152 1,5840
CO1lal Narromine - Narromine (east) 8.4 14,567 1,739
C01a2 Narromine (east) — Dubbo (west) | 23.8 38,533 1,617
Co02 Dubbo (west) — Dubbo (north 12.3 44,915 3,666
east)
Co03al Dubbo (north east) — Barbigal 14.9 22,019 1,483
(west)
C03a2 Barbigal (west) - Barbigal (east) 6.0 10,260 1,723
C03a3 Barbigal (east) — Muronbung 12.1 25,701 2,118
(south)
C03a4 Muronbung (south) - Muronbung 9.2 18,942 2,052
(north)
C03a5 Muronbung (north) — Boomley 11.9 24,144 2,029
(south)
C03a6 Boomley (south) - Boomley 27.3 37,771 1,385
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Section No Name Length Cost Rate per km
(km) ($'000s) ($'000s/km)
(north)
C03a7 Boomley (north) — Merrygoen 5.3 25,848 4,918
(south)
C03a8 Merrygoen (south) - Merrygoen 134 23,691 1,769
(north)
C03a9 Merrygoen (north) — Toogarlan 3.8 8,946 2,376
(south)
C03al0 Toogarlan (south) - Toogarlan 7.2 23,045 3,212
(north)
C03al1 Toogarlan (north) — Piambra 12.6 45,614 3,631
(south)
C03al2 Piambra (south) - Piambra (north) | 1.9 10,865 5,810
C03al13 Piambra (north) — Binnaway 4.2 29,804 4,893
C04b1 Binnaway — Binnaway (east) 3.6 18,091 4,965
C04a4 Binnaway (east) — Ulinde' ‘riorth) | 4.1 3,824 936
C04a5 Ulinda (north) - Ulinua (south) L€ 10,219 2,281
C04a6 Ulinda (south) = Oakey < reek | 27.7 143,344 1,593
CO4a7 Oakev Cizek — Premer (vean) : 26.6 27,393 1,029
C04a8 Prenier (vist) - Preiaer (centrd!) | 25 2,456 1,005
C04a9 Preracr (centra) - Premur (riorth] | 0.4 2,630 6,415
Co04are Fvemer (aurth) --Fremer (ecs)) 2.4 10,121 4,413
Ce3cL Piaraer (e, = SpriraRidge 36.0 132,313 3,431
1 Cosar I Spring Ridge -~ Turilawa (high 26.6 121,149 4,547
| SjLeou wes'!
coear * Turiaws (high speed west) - 25 9,397 3,707
Ta'lawa (low speed south)
I C10 Narrabri (south) - Narrabri (north) | 15.4 38,097 2,47
: (G2 Narrabri (north) — Moree (south) 84.8 112,049 1,322
l_ Crrol Moree (south) — Moree (east) 35 5,563 1,570
["C17a2 Moree (east) - Moree (north east) | 9.5 56,379 5,962
L

Deviations costs

A number of deviations to the reference case were proposed to improve the journey time for
the inland rail route. These deviations include the options for major greenfield alignments,
minor deviations and deviations around towns.

These deviations were developed on the same basis as the reference case, using alignment
modelling on 5 metre contours. The characteristics of the deviations are detailed in
Appendix C of this paper.

These deviations have been costed as detailed in Table 3-3 below.
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Table 3-3 Deviation route costs

Section No Name Length Cost Rate per km
(km) ($'000s) ($'000s/km)
BOlc & B14 Junee — Stockinbingal 51.2 150,422 2,938
B03a Bethungra deviation 7.5 351,592 46,754
B0O5a Frampton deviation 4.7 33,905 7,164
BO7a Frampton — Cootamundra 5.1 46,498 9,068
deviation
B09 Cootamundra bypass 9.8 206,886 21,111
Blla Yeo Yeo deviation 3.0 13,937 4,685
Bl4a lllabo — Stockinbingal 38.9 139,685 3,582
B17 Stockinbingal bypass 13.2 31,297 2,362
B19a Parkes bypass 4.6 18.467 4,015
C03b1 Barbigal deviation ! 5.7 '5_4,505 5,956
C03b2 Muronbung deviation - 8.3 2 45,942 5,539
C03b3 Boomley deviation ) 254 i 63:9C0 N 2,466
C03b4 Merrygoen d?"'nticTn_ K : _8.8_ ; 24,2’.47 3,912
CO3b5 Toogarlali deviation e | 32,186 5,193
C03b6 Picrnbra devietion -\ Tis 12,852 7,286
C03b7 | PTaT%rre__—_Ulir.*.; :-Je_viaﬁmr ’ [ _10.7 38,699 3,633
C04b2 | tlinda d=viciion 4.1 21,800 5317
coae” ‘ aiey Creek~ Prema: 23.1 77,318 3,341
Caviation(veest)

I "C1en . | Proniar bypass. 4.0 24,974 3,915
C17_b.1. X : Moree nypass 8.8 80,396 9,142
Cab2 | Carnurra deviation 3.2 41,159 13,066

1:(357 ] ] -Dubbo bypass 10.5 55,566 5,309

| C58 N Narrabri bypass 10.5 54,840 5,206

?"3_ Werris Creek high speed triangle | 5.4 28,365 5,253
_CSQb Spring Ridge — Breeza deviation 22.9 102,665 4,481
Cc62 Premer — Emerald Hill 75.0 401,424 5,355
C70 Narromine bypass 11.7 24,007 2,047
DO5C North Star — Yelarbon 59.1 180,094 3,045
D15C Yargullen - Oakey 16.5 63,861 3,874
D24C2 Gowrie — Gatton low speed 57.2 1,883,775 32,930
D09B & D17C Cecilvale to Gowrie via Wyreema | 53.1 245,227 4,618

(west)
D09B & D36C1 | Cecilvale to Gatton south of 94.3 1,282,611 13,601
Toowoomba
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4. Stage 3 activities

The following activities will be carried out during Stage 3:

= At the beginning of Stage 3, the cost estimate for the selected route will be run through a
risk model, using Monte Carlo analysis, to identify the key areas of cost risk which will
direct the engineering focus in Stage 3.

= Development of the design criteria for the project including the following items:

Tunnel design and construction methodology, especially in regard to the fire, safety
and ventilation issues;

Horizontal and vertical alignments;

Floodplain treatment;

Viaducts;

Upgrading of existing structures includina iumber and cons'rucdon methodology;
Hydrology analysis.

= Review of construction costs with corittactors.

= Further discussions with contracicrs and supplieisto validate the.canstruction
methodology and costs deveiopen

= Development of a risk reyister :or the jwaject, toi.capture nisks allowing for elimination or
mitigation during Ctage 2.

= Developmeri of the aveierrad procurainarnit romn= to allow for inclusion in the cost model.

= Developtient of a overal cost.esimate 107 the whole of the project, including:

[ 4

Clieni costs

riroject rsanagement anc-cuntrols;

Resign conts including geotechnical investigations;
Contrector's diract costs, based on first principles estimating;
Contractoi’s indirect costs based on first principles estimating;
Lanii acquisition costs;

Risk and opportunity allowance.
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AO01 Melbourne - Mangalore

This section of track is an existing Class 1 track and therefore no upgrading is required.

= Length 116.7 km

A02 Mangalore - Wodonga (south)

This section of track is an existing Class 1 track and therefore no upgrading is required.

= Track length 188.3 km

A03a Wodonga deviation

This section of track is currently being constructed by ARTC and therefore no upgrading has
been allowed for within this study.

= Track length 5.4 km

A04 Wodonga (north) - Junee

This section of track is an existing Class,..«rack and theraicre no upgradirizvis required.

= Track length 163.2 km

BO1 Junee - Jung&ieast)

This section of track-iZ-an existing Class 1 trece andstti.crefore no upgrading is required.

= Track length .6 km

BO2at Jugee, (2aSt) -difabg
Tnis sertion of track 1s arcoxisting Ciass 1 track and therefore no upgrading is required.

» Trackleniih 14.9 km

Bla2 b ABethungra (south)
This ¢ection ¢t rack is an existing Class 1 track and therefore no upgrading is required.

= “Traci length 10.6km

B03 Bethungra (south) - Bethungra (north)

This section of track is an existing Class 1 track and therefore no upgrading is required.

= Track length 7.9 km

B04 Bethungra (north) - Frampton (south)

This section of track is an existing Class 1 track and therefore no upgrading is required.

= Track length 3.8 km

BO5 Frampton (south) - Frampton (north)

This section of track is an existing Class 1 track and therefore no upgrading is required.

= Track length 8.0 km
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BO7 Frampton (north) - Cootamundra (south)

This section of track is an existing Class 1 track and therefore no upgrading is required.

= Track length 5.6 km

B08 Cootamundra (south) - Bauloora

This section of track is a mixture of existing Class 1 and Class 2 track and therefore no
upgrading is required.

= Track length 9.0 km

B10 Bauloora - Yeo Yeo (south)

This section of track is an existing Class 2 track and therefore no upgrading is required.

= Track length 10.1 km

B11l Yeo Yeo (south) — Yeo Yeo.Grorth)

This section of track is an existing Class Z fiack and therefore’no upgradinz = required.

= Track length 3.7 km

B12 Yeo Yeo (norif)* StoCkiciemgal

This section of track izran existiny Class . track'and thereiore no upgrading is required.

= Track length-2:5'km

B15 Suwockirtsingal - Sekigbingal (north)

This'sectivn of track.is an.exising Cless 2 track and therefore no upgrading is required.

= Track lepgial.1 ki

Bl14\Stoglcdnbingal (north) - Maleeja

This setr'on of fiack is an existing Class 2 track and therefore no upgrading is required.

vrack 'ength 8.0 km

B8 Maleeja - Parkes (south)

This section of track is an existing Class 2 track and therefore no upgrading is required.

= Track length 159.3 km

B19 Parkes (south) - Parkes (north)

This section of track is an existing Class 2 track and therefore no upgrading is required.

= Track length 5.7 km

B20al Parkes (north) — Narromine (south)

This section of track is an existing Class 2 track and therefore no upgrading is required.

= Track length 100.2 km
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B20a2 Narromine (south) - Narromine
This section of track is an existing Class 2 track and therefore no upgrading is required.

= Track length 5.8 km

COlal Narromine — Narromine (east)

This section of track is an existing Class 2 track and therefore no upgrading is required.

= Track length 8.4 km

C0la2 Narromine (east) - Dubbo (west)

This section of track is an existing Class 2 track and therefore no upgrading is required.

= Track length 23.8 km

C02 Dubbo (west) - Dubbo (north gast)

This section of track is an existing Class 2 tracx and therefore 0 upgrading of the track is
required. However, there is a significant specd restrictionswhich will need gliininating.

= Track length 12.3 km
= Replacement of Macquarie-Rier Bricae (297 ni loRg

C03al Dubbo ftorth @ast)—~rBarb®yal. (#west)

This section of treckis an‘existirc Ciass. 2. wuck anatnerefore no upgrading is required.
However, tharets a-sigiiificart speed restricticriwhich will need eliminating.

= Tracklength14.9 ki

ntReplacement of Eeni Bani CreeX Sridge (37 m long)

CO3aZdgrarhigal @est) — Barbigal (east)
This sectior. crackais an existing Class 2 track and therefore no upgrading is required.

* Trech+engt'ie.0 km

€0ka8 Barbigal (east) — Muronbung (south)

This section of track is an existing Class 2 track and therefore no upgrading is required.

= Track length 12.1 km

C03a4 Muronbung (south) — Muronbung (north)

This section of track is an existing Class 2 track and therefore no upgrading is required.
However, there is a significant speed restriction which will need eliminating.

= Track length 9.2 km
= Replacement of Baragonumble Creek Bridge (51m long)

C03a5 Muronbung (north) — Boomley (south)

This section of track is an existing Class 2 track and therefore no upgrading is required.
However, there is a significant speed restriction which will need eliminating.

= Track length 11.9 km
= Replacement of Elong Elong Bridge (44 m long)
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C03a6 Boomley (south) — Boomley (north)

This section of track is an existing Class 2 track and therefore no upgrading is required.

However, there is a significant speed restriction which will need eliminating.

= Track length 27.3 km
= Replacement of Boomley Creek Bridge (37 m long)

C03a7 Boomley (north) — Merrygoen (south)

This section of track is an existing Class 2 track and therefore no upgrading is required.

= Track length 5.3 km

C03a8 Merrygoen (south) — Merrygoen (north)

This section of track is an existing Class 2 track and therefore no upgrading is required.

= Track length 13.4 km

C03a9 Merrygoen (north) — Agbgarlan {scuth)

This section of track is an existing Cl¢ss 2 track and.tl>erefore no upe:aning is required.

= Track length 3.8 km

C03al0 Toogaghan (southy ¥ TogGarlanKriorth)

This section of treckis an‘existirc Class. 2. vuck anatnerefore no upgrading is required.

= Track leiig:h 7.2 an

G@8alkNoogarian Wortiy)— Piambra (south)

This g=action ¢ rackiia &ii exicting Class 2 track and therefore no upgrading is required.

Howevei! ifiere is a significant speed restriction which will need eliminating.

= Track leagtin 12.6kin

* Rewuiwcemeitt of Butheroo Creek Bridge (39m long)

€02al’Z Piambra (south) — Piambra (north)

This section of track is an existing Class 2 track and therefore no upgrading is required.

However, there is a significant speed restriction which will need eliminating.

= Track length 1.9 km
= Replacement of Piambra Bridge (30 m long)

C03al3 Piambra (north) - Binnaway

This section of track is an existing Class 2 track and therefore no upgrading is required.

= Track length 4.2 km

C04b1 Binnaway — Binnaway (east)

ARTC

This section of track is a mixture of 1.2 km of existing Class 2 track and 2.4 km of new track

involving the following works:

= Track length 3.6 km;
= 3.1 km in floodplains;
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= 8,000 m® of embankments;

= 1,000 m® of cuttings;

= 1 off creek crossing, 20 m long;

= 1 off creek crossing, 26 m long;

= 1 off grade separation;

= 60% uplift for short construction length.

C04a4 Binnaway (east) — Ulinda (north)

This section of track is an existing Class 2 track and therefore no upgrading is required.

= Track length 4.1 km

C04a5 Ulinda (north) — Ulinda (south)

This section of track is an existing Class 2 track arid therefore no urav aing is required.

= Track length 4.8 km

C04a6 Ulinda (south) — Qaey Creek

This section of track is an existiia Ciass 2 track.end thers‘ore nesupyrading is required.

However, there is a significantspeed restrictico whichwll ne<d eliminating.
= Track length 27.2 knp

= Replacement.crweetarua bridge (440,.10nQ)

C04anOakey Cragk = eremerv(west)

This'sectitn of track.is an exising Cless 2 track and therefore no upgrading is required.

= Track lengin 26.6'\Gn

CD4as8 Ri@mnepwest) - Premer (central)

This setr'on of track is an existing Class 2 track and therefore no upgrading is required.

vrack 'ength 2.4 km

@04a9 Premer (central) - Premer (north)

This section of track is an existing Class 2 track and therefore no upgrading is required.

= Track length 0.4 km

C04al10 Premer (north) - Premer (east)

This section of track is an existing Class 2 track and therefore no upgrading is required.

= Track length 2.4 km

C05al Premer (east) — Spring Ridge

This section of track is an existing Class 2 track and therefore no upgrading is required.

However, there are significant speed restrictions which will need eliminating.

= Track length 36.0 km
= Replacement of Premer Bridge (67 m long)
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= Replacement of Cox’s Creek Bridge (50 m long)
= Replacement of Bundall Creek Bridge (86 m long)

C05a2 Spring Ridge - Turilawa (high speed west)

This section of track is an existing Class 2 track and therefore no upgrading is required.

= Track length 26.6 km

C06al Turilawa (high speed west) — Turilawa (low speed
south)

This section of track is an existing Class 2 track and therefore no upgrading is required.

= Track length 2.5 km

ARTC

C60 Turilawa (low speed south) - Turilawa (lowsspeed north)

This section of track is new and involves the following works:

= Track length 0.9 km

= 0.2 km of floodplains

= 19,000 m® of embankments

= 16,000 m® of cuttings

= 1 off creek crossinG. 52 msloiy
= 1 off active l=vCi crosting

= 100% t:n:0 for shiert lengan

Go6a2Turilawa (low' sperd north) — Turilawa (high speed
norty)

This sectizn of tlack is ain existing Class 1 track and therefore no upgrading is required.

= rack |’€I‘gl.h 2:2 kil

coralgirilawa (high speed north) - Breeza

This section of track is an existing Class 1 track and therefore no upgrading is required.

¥ Track length 18.7 km

CO7a2 Breeza - Emerald Hill

This section of track is an existing Class 1 track and therefore no upgrading is required.

= Track length 62.6 km

C08 Emerald Hill - Baan Baa

This section of track is an existing Class 1 track and therefore no upgrading is required.

= Track length 28.8 km

C09 Baan Baa - Narrabri (south)

This section of track is an existing Class 1 track and therefore no upgrading is required.

= Track length 28.7 km

Melbourne — Brisbane Inland Rail Alignment Study — Working Paper No. 11: Stage 2 Capital Works Costings

Page A-7



ARTC

C10 Narrabri (south) - Narrabri (north)

This section of track is a mixture of existing Class 1 and Class 2 track and therefore no
upgrading is required. However, there are significant speed restrictions which will need
eliminating.

= Track length 15.4 km

= Upgrading Namoi River Bridge (302 m long)

= Upgrading Narrabri Bridge (53 m long)

C11 Narrabri (north) - Moree (south)

This section of track is an existing Class 2 track and therefore no upgrading is required.

= Track length 84.8 km

Cl7al Moree (south) — Moree (east)

This section of track is an existing Class 2 track'=2ad therefore =G upgrading is required.

= Track length 3.5 km

Cl7a2 Moree (east) —dMereg (nogtiveasd)

This section of track is a mix ure of 5.0 kmi existing “lass.2 ¢nd upgrade 3.8 km of existing
Class 3. The works irciude the vpgrading of the wwllowing:

= Track length .2 km

= 2.3 km o 'oodplain congtrection

= 1 ¢ficreek crassing. 1892 m 'Cny

C1743 Mexee (adrth gast) — Camurra (south)

This secionof track is ar upgrade of existing Class 3 to Class 1. The works include the
upqgracing cf (e follswing:

= Treci.length.L.8 km

5.8 kmesréioodplain construction

@¥7a4 Camurra (south) - Moree (north)

This section of track is an upgrade of existing Class 3 to Class 1. The works include the
upgrading of the following:

= Track length 5.3 km

= 1.3 km of floodplain construction
= 1 off creek crossing, 44 m long

= 1 off creek crossing, 75 m long
= 1 off culvert

DO1A Moree North (Camurra) - North Star

This section of track is an upgrade of existing Class 3 to Class 1. The works include the
upgrading of the following:

= Track length 78.3 km
= 3 off creek crossing, 18 m long
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ARTC

3 off creek crossing, 24 m long
1 off creek crossing, 39 m long
1 off creek crossing, 67 m long
13 off culverts

25 off level crossings

DO2A North Star - Boggabilla

This section of track is an upgrade of an abandoned track to Class 1. The works include the
upgrading of the following:

Track length 25.7km
5.0km of floodplains
4 off culverts

6 off level crossings

DO3C Boggabilla - Kildonan

This section of track is new and invalies the following works:

Track length 12.6 km

4.7 km of floodplains

51,000 m® of emkaskmenis
82,000 m® ¢’ vuttinga

1 off.watei crogsing, 56€ 1 lona
20 culvets

1 off/yrade sevaraticn

5 off lewetcroseings

BB2A Kirdorard - Yelarbon

This ¢ection.cf .rack is new (within the existing corridor) and involves the following works:

Track length 33.9 km
292,000 m® of embankments
273,000 m* of cuttings

1 off grade separation

7 off level crossings

DO6A Yelarbon - Inglewood

This section of track is new (within the existing corridor) and involves the following works:

Track length 33.8 km

278,000 m® of embankments
198,000 m? of cuttings

1 off creek crossing, 14 m long
1 off creek crossing, 126 m long
1 off creek crossing, 176 m long
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= 2 off grade separation
= 5 off level crossings

DO7C Inglewood - Millmerran
This section of track is new and involves the following works:
= Track length 73.8 km

= 1,302,000 m® of embankments

= 1,995,000 m® of cuttings

= 1 off creek crossing, 14 m long

= 1 off creek crossing, 16 m long

= 1 off creek crossing, 18 m long

= 1 off creek crossing, 22 m long

= 1 off creek crossing, 24 m long

= 1 off creek crossing, 34 m long

= 1 off creek crossing, 36 m long

= 1 off creek crossing, 48 m long

= 1 off creek crossing, 56 m.iany

= 1 off creek crossing. 72 m lor)

= 1 off creek crossing, 80-ni-!ong

= 1 off creek ciussing. 90 m 'ang

= 13 oif culverts

= 2 off graa? sepaiation

» 26 0:f ievelCrussinas

DOgLoMilbrverrdn = Cecilvale
This seziien of track is new (within the existing corridor) and involves the following works:
= Frack leroin 23.4 km

: 152,090 m® of embankments
«1109,000 m* of cuttings

= 1 off creek crossing, 14 m long

= 1 off creek crossing, 50 m long

= 1 off creek crossing, 118 m long

= 1 off creek crossing, 358 m long

= 1 off culvert

= 2 off grade separations

= 8 off level crossings

D14C Cecilvale - Yargullen

This section of track is new and involves the following works:
= Track length 31.3 km

= 2,790,000 m® of embankments

= 1,486,000 m® of cuttings
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= 1 off creek crossing, 14 m long
= 1 off creek crossing, 16 m long
= 1 off creek crossing, 22 m long
= 1 off creek crossing, 24 m long
= 1 off creek crossing 30 m long
= 7 off culverts

= 8 off grade separations

= 12 off level crossings

D15A Yargullen - Oakey

This section of track is new (within the existing corridor) and involves the following works:
= Track length 18.5 km

= 1,845,000 m® of embankments

= 392,000 m* of cuttings

= 1 off creek crossing, 86 m long

= 1 off culvert

= 4 off grade separations

= 9 off level crossings

D16A Oakgy*- Gowrie

This sectiaivuf track+s nevi (within<t2 existig corridor) and involves the following works:
» Tra K lengt11.6 0

\ 663,500 m® cfembariiients

= 41,0007 0f cittings

= 1.0 creekeiussing, 50 m long

r 'z off cunverts

= 4 OIT grade separation

= 1 off iavel crossing

D24C Gowrie - Gatton

This section of track is new and involves the following works:

= Track length 40.5 km

= 3,386,000 m® of embankments
= 3,270,000 m® of cuttings

= 1 off creek crossing, 14 m long
= 1 off creek crossing, 16 m long
= 1 off creek crossing, 22 m long
= 1 off creek crossing, 48 m long
= 1 off creek crossing, 102 m long
= 1 off viaduct, 500 m long

= 1 off viaduct, 550 m long

= 1 off tunnel, 800 m long
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1 off tunnel 6.5 km long
12 off culverts

2 off grade separations
12 off level crossings

D25C Gatton - Grandchester

This section of track is new (17.5km of which is within the existing corridor) and involves the
following works:

Track length 28.8 km
1,062,000 m® of embankments
2,568,000 m® of cuttings

1 off creek crossings, 18 m long
1 off creek crossing, 30 m long
1 off creek crossing, 42 m long
1 off creek crossing, 44 m long
1 off creek crossing, 78 m long
1 off tunnel, 1.3 km long

6 off culverts

3 off grade sepaia.ons

10 off level crossings

D26E Grafidchesier.ekaggiu

1his section of track is neve and invaives the following works:

v
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Trackdzngih 5€:2 km
2.925,000 i of emuankments

*2,430;000 m>oi-cuttings

2.0oft cregk crossings, 14 m long
1 ©ff creek crossing, 18 m long
2 off creek crossing, 20 m long
1 off creek crossing, 22 m long
1 off creek crossing, 26 m long
1 off creek crossing, 28 m long
2 off creek crossings, 30 m long
1 off creek crossing, 36 m long
1 off creek crossing, 44 m long
1 off creek crossing, 56 m long
1 off creek crossing, 62 m long
1 off creek crossing, 96 m long
14 off culverts

1 off tunnel, 350 m long

1 off tunnel, 1.2 km long
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= 3 off grade separations
= 39 off level crossings

D28A Kagaru — Acacia Ridge

This section of track is an existing Class 1 track and therefore no upgrading is required.

= Track length 34.3 km
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ARTC

B20al Parkes (north) — Narromine (south)
This section of track is an existing Class 2 track and therefore the following works require
upgrading:

= Track length 100.2 km

= 5 off creek crossings, 18 m long

= 2 off creek crossings, 20 m long

= 2 off creek crossings, 22 m long

= 1 off creek crossing, 30 m long

= 1 off creek crossing, 53 m long

= 16 off culverts

= 32 off level crossings

B20a2 Narromine (south) - Nargéniine

This section of track is an existing Class 7 ‘tack and thereare the followinaworks require
upgrading:

= Track length 5.8 km

= 1 off creek crossing, 30" 1ong

= 1 off culvert

= 2 off level crOssings

COiat*Nagromifhe'— Né#romine (east)

Taus section of track'is an-axisting Class 2 track and therefore the following works require
upgrading:

= Trac“length 3.4 km

= off crevkcrossing, 37 mlong

= 1 ¢fculver:

=3 off levél crossings

€01a2 Narromine (east) - Dubbo (west)

This section of track is an existing Class 2 track and therefore the following works require
upgrading:

= Track length 23.8 km

= 1 off creek crossing, 24 m long

= 1 off creek crossing, 37 m long

= 1 off creek crossing, 44 m long

= 7 off level crossings

C02 Dubbo (west) - Dubbo (north east)

This section of track is an existing Class 2 track and therefore the following works require
upgrading:

= Track length 12.3 km
= Macquarie River Bridge (292 m long)
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ARTC

= 9 off level crossings

C03al Dubbo (north east) — Barbigal (west)

This section of track is an existing Class 2 track and therefore the following works require
upgrading:

= Track length 14.9 km

= 1 off creek crossing, 18 m long

= Beni Beni Creek Bridge (37 m long)

= 1 off culvert

= 7 off level crossings

C03a2 Barbigal (west) — Barbigal (east)

This section of track is an existing Class 2 track and therefore the fellawing works require
upgrading:

= Track length 6.0 km

= 1 off creek crossing, 53 m long

= 2 off level crossings

C03a3 Barbigal{eastyy™ Muidnbup@ag (s@uth)

This section of tracras an@xisting (hass 2 “rack anc vierefore the following works require
upgrading:

= Trackiangth. 121 km

= 2 off creei crossing, 30.mtong

= 1 of creekiossing, 27 m lang

= 1 offcr=ek crossing, 3ia long

=L off cubvert

* 8¢l cvel civssings

C02a% Muronbung (south) — Muronbung (north)

This section of track is an existing Class 2 track and therefore the following works require
upgrading:

= Track length 9.2 km

= Baragonumble Creek Bridge (51 m long)

= 1 off creek crossing, 44 m long

= 6 off level crossings

C03a5 Muronbung (north) — Boomley (south)

This section of track is an existing Class 2 track and therefore the following works require
upgrading:

= Track length 11.9 km

= Elong Elong Bridge (44 m long)

= 1 off creek crossing, 102 m long

= 4 off level crossings
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C03a6 Boomley (south) — Boomley (north)

This section of track is an existing Class 2 track and therefore the following works require
upgrading:

= Track length 27.3 km

= Boomley Creek Bridge (37 m long)

= 1 off creek crossing, 1 8m long

= 1 off creek crossing, 22 m long

= 1 off creek crossing, 24 m long

= 6 off level crossings

C03a7 Boomley (north) — Merrygoen (south)

This section of track is an existing Class 2 track and therefore the following works require
upgrading:

= Track length 5.3 km

= 4.9km of floodplain construction

= 1 off creek crossing, 44 m long

= 2 off level crossings

C03a8 Merrygeen (sGuthi-"Meskygoen(north)

This section of wre.ck is.an existing Tlass 2 track and therefore the following works require
upgrading:

= Tra.<lengtii3.4 Ma

£ 0.3 kim or flociplain eawstruction.

= 1 off cree« crossing, 3Ciiiong

= 1 o culver

» 7 off lavei crossings

E3a9a@vierrygoen (north) — Toogarlan (south)

Thiz section of track is an existing Class 2 track and therefore the following works require
upgrading:

= Track length 3.8 km

= 1.6 km of floodplain construction

= 1 off level crossing

C03al0 Toogarlan (south) — Toogarlan (north)

This section of track is an existing Class 2 track and therefore the following works require
upgrading:

= Track length 7.2 km

= 4.4 km of floodplain construction

= 1 off creek crossing, 22 m long

= 1 off level crossing
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C03all Toogarlan (north) — Piambra (south)

This section of track is an existing Class 2 track and therefore the following works require
upgrading:

= Track length 12.6 km

= 8.7 km of floodplain construction

= Butheroo Creek Bridge (39 m long)

= 2 off culverts

= 8 off level crossings

C03al2 Piambra (south) — Piambra (north)

This section of track is an existing Class 2 track and therefore the following works require
upgrading:

= Track length 1.9 km

= 1.9 km of floodplain construction

= Piambra Bridge (30 m long)

= 2 off level crossings

C03al3 Piambra (Forta)v Bidvavay,

This section of track.ic-an exstiiig Ciass 2 traci and.ttzrefore the following works require
upgrading:

= Tracklatiach 4.2 20

= 42 xm cf ficedplainiconstrseon

L 1 offareek crossing, 27 lons

= 1 off leve! crosging

GR4b1 HUinavay — Binnaway (east)

This ¢eciion ¢t rack is a mixture of 1.2 km of existing Class 2 track and 2.4 km of new track
Livasivingaie following works:

= _T.ack length 3.6 km

v 3.1 km in floodplains

= 8,000 m® of embankments

= 1,000 m® of cuttings

= 1 off creek crossing, 20 m long

= 1 off creek crossing, 26 m long

= 1 off grade separation

60% uplift for short construction length

C04a4 Binnaway (east) — Ulinda (north)

This section of track is an existing Class 2 track and therefore the following works require
upgrading:

= Track length 4.1 km
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C04a5 Ulinda (north) — Ulinda (south)

This section of track is an existing Class 2 track and therefore the following works require
upgrading:

= Track length 4.8 km

= 1 off creek crossing, 75 m long

= 2 off level crossings

C04a6 Ulinda (south) — Oakey Creek

This section of track is an existing Class 2 track and therefore the following works require
upgrading:

= Track length 27.2 km

= Weetaliba bridge (44 m long)

= 2 off creek crossings, 18 m long

= 1 off creek crossing, 24 m long’

= 1 off creek crossing, 39 m long

= 10 off level crossings

C04a7 Oakey Credr —@remei\West)
This section of track.ic-an existiiig Ciass 2 traci and.ttzrefore the following works require
upgrading:

= Track lat.a h 26:¢..m

= Q.ofvievelnicssings

CO04ab Pré&mers{West) “Premer (central)

This section of tleck is ai.existing Class 2 track and therefore the following works require
usaaing;

a2 Trackienath z.4 km

w1 off Ig«zl crossing

€U4a9 Premer (central) - Premer (north)

This section of track is an existing Class 2 track and therefore the following works require
upgrading:

= Track length 0.4 km
= 2 off level crossings

C04al10 Premer (north) - Premer (east)

This section of track is an existing Class 2 track and therefore the following works require
upgrading:

= Track length 2.4 km
= 1.8 km of floodplain construction
= 2 off level crossings
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C05al Premer (east) — Spring Ridge
This section of track is an existing Class 2 track and therefore the following works require
upgrading:

= Track length 36.0 km

= 18.2 km of floodplain construction

= Premer Bridge (67 m long)

= Cox’s Creek Bridge (50 m long)

= Bundall Creek Bridge (86 m long)

= 1 off 18 m creek crossing, 18 m long

= 1 off creek crossing, 37 m long

= 1 off creek crossing, 39 m long

= 1 off creek crossing, 44 m long

= 11 off level crossings

C05a2 Spring Ridge - Turildwa (high gpeed west)

This section of track is an existing {ass 2 track and terefore the faliowing works require
upgrading:

= Track length 26.6 km

= 20.1 km of floodgluin censrructic:

= 1 off creek ciussing, 108 e ‘ong

= 1 off cieek crossing 229'm lors

= 5 off leval crossitos

Coeal Jarilawa (Rign speed west) — Turilawa (low speed
Sout)

This sectiarn of track is an existing Class 2 track and therefore the following works require
uparading:

» Tracklength 2.5 km

»~2.2 km of floodplain construction

= 1 off level crossing

C10 Narrabri (south) - Narrabri (north)

This section of track is a mixture of existing Class 1 and Class 2 track and therefore the
following works require upgrading:

= Class 2 track length 3.1 km

= Namoi River Bridge (302 m long)

= Narrabri Bridge (53 m long)

= 1 off creek crossing, 75 m long

= 1 off level crossing
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C11 Narrabri (north) - Moree (south)

This section of track is an existing Class 2 track and therefore the following works require
upgrading:

= Track length 84.8 km

= 2 off creek crossings, 37 m long

= 1 off creek crossing, 53 m long

= 1 off creek crossing, 75 m long

= 9 off culverts

= 25 off level crossings

Cl1l7al Moree (south) — Moree (east)

This section of track is an existing Class 2 track and therefore the following works require
upgrading:

= Track length 3.5 km

= 2 off level crossings

Cl7a2 Moree (east) =aMGree (nogih ' east)

This section of track is a nii<wreof 16 km wivexistitg Class'z end upgrade 3.8 km of existing
Class 3. The works include the upgrading of tha folloving.

= Track length-3:/5 km

= 2.3 km-.iiioodsliein conaiuction

= 1ofrcreqlaLriossing B3 miany

L 1 offareek crossing, 87 lons

= 1 off cree« crossing, 75 iang

= 1 o creek@itssing, 102 m long

» 1 off suivert
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B03a Bethungra deviation
This section of track is new and involves the following works:

Track length 7.5 km
1,097,000 m® of embankments
250,000 m* of cuttings

1 off tunnel, 2 km long

1 off tunnel, 1.1 km long

1 off grade separation

4 off level crossings

Short length uplift of 15%

B05a Frampton deviation

This section of track is new and involves the folluwing works:

Track length 4.7 km

5,000 m® of embankments
592,000 m* of cuttings

1 off culvert

Short length up!iit-of 35%

B07a R@mptPn — SGotamunadda deviation (south)

Thisrs=ctionaitrack isnewand-involv2: the following works:

< Trac'length, &4 km

219,000.i1° of ¢mbanl-ients
2¢0,000 Mot cuttings

1 off ieek crisssing, 42 m long
Loff culvait

10 grade separation

1 off level crossing

Short length uplift of 35%

B09 Cootamundra bypass

This section of track is new and involves the following works:

Track length 9.8 km

335,000 m® of embankments
148,000 m® of cuttings

1 off creek crossing, 14 m long
1 off creek crossing, 20 m long
1 off tunnel, 2.2 km long

1 off culvert
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= 1 off grade separation
= 2 off level crossings
= Short length uplift 8%

Blla Yeo Yeo deviation

This section of track is new and involves the following works:

= Track length 3.0 km

= 17,000 m® of embankments
= 208,000 m* of cuttings

= 1 off culvert

= 1 off level crossing

= Short length uplift 60%

BOl1lc & B14 Junee - Stockinbinda

This section of track is new and involves 1,2 following wor.‘s:

= Track length 51.1 km

= 573,000 m® of embankmenit

= 1,203,000 m® of cuttings

= 2 off creek crossitiy, 14 n*iong
= 16 off culveitc

» 5 off'giaac separatiang

= 10 off levarcroseings

Bl4a lllabo - Stocki@bingal
This s<lion ¢eitiack i€ new and involves the following works:
r Track'ength Zc.9 km

= 550,000 of embankments

: 1,194,000 m® of cuttings

= 1 off creek crossing, 14 m long

= 2 off creek crossings, 16 m long

= 4 off creek crossings, 34 m long

= 2 off creek crossings, 48 m long

= 13 off culverts

= 2 off grade separations

= 9 off level crossings

B17 Stockinbingal bypass

This section of track is a mixture of 2 km existing Class 1 track and 11.2 km of new Class 1
track and involves the following works:

= Track length 13.2 km
= 186,000 m® of embankments
= 156,000 m* of cuttings
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= 1 off creek crossing, 20 m long
= 1 off creek crossing, 34 m long
= 1 off culvert

= 1 off grade separation

= 3 off level crossings

B19a Parkes bypass

This section of track is new and involves the following works:

= Track length 4.6 km

= 700 m® of embankments
= 409,000 m*® of cuttings

= 2 off grade separations
= 2 off level crossings

= Short length uplift 35%

C03b1 Barbigal deviatiQ«

This section of track is a mixture-of 2.7 {«n of vcavadedizlass 1 7% Class 2 track and 2 km of
new Class 1 track and invaives thievcliowing works:

= Track length 5.7 k.

= 83,000 m® ¢’ vinbankments

= 32,0000 of clithngs

= Lorcreglciossind, 44 manag

v 2 offeulverts

= 1 off grace separation

= 2015 evel.(rossings

= Shortizagth it 35%

CO3bZviuronbung deviation

Thin section of track is a mixture of 4.3 km of upgraded Class 1 to Class 2 track and 4 km of
new Class 1 track and involves the following works:

= Track length 8.3 km

= 408,000 m® of embankments

= 172,000 m® of cuttings

= 1 off creek crossing, 50 m long

= 1 off creek crossing, 76 m long

= 5 off level crossings

= Short length uplift 8%

C03b3 Boomley deviation

This section of track is a mixture of 5.8km of upgraded Class 1 to Class 2 track and 19.8 km
of new Class 1 track and involves the following works:

= Track length 25.6 km
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= 276,000 m® of embankments

= 512,000 m*® of cuttings

= 1 off creek crossing, 18 m long
= 1 off creek crossing, 22 m long
= 1 off creek crossing, 24 m long
= 1 off creek crossing, 28 m long
= 1 off creek crossing, 3 m long
= 1 off creek crossing, 42 m long
= 1 off creek crossing, 46 m long
= 1 off creek crossing, 50 m long
= 2 off culverts

= 3 off level crossings

C03b4 Merrygoen deviation

This section of track is a mixture of 1.5 /!« 0f upgraded C'ass 1 to Class 2 “rack and 7.3 km
of new Class 1 track and involves tha following works.
= Track length 8.8 km

= 120,000 m® of embarikments

= 114,000 m® of cefings

= 1 off creek ciussing. 13 miang

= 1 off'icieak crocsing, 241 long

= Aol cuvares

v 2 ¢filevel cmssings

= Shorti2ngth vt 8%

CU3basCFOOgarian deviation

This sectior i track is a mixture of 1 km of upgraded Class 1 to Class 2 track and 5.2 km of
new Cle'ss L track and involves the following works:

»~TJ7ack length 6.2 km

= 3.6 km of floodplain construction

= 109,000 m® of embankments

= 339,000 m* of cuttings

= 4 off culverts

= Short length uplift 15%

C03b6 Piambra deviation

This section of track is new and involves the following works:

= Track length 1.8 km

= 12,000 m® of embankments

= 6,000 m® of cuttings

= 1 off creek crossing, 20 m long
= 1 off grade separation
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= 1 off level crossing
= Short length uplift 100%

C03b7 Piambra to Ulinda deviation

This section of track is new and involves the following works:

= Track length 10.7 km

= 2. 5km of floodplain construction
= 405,000 m® of embankments

= 283,000 m* of cuttings

= 3 off culverts

= 3 off level crossings

C04b2 Ulinda deviation

This section of track is a mixture of 1km of upricged Class 1.t¢ Class 2 track and 3.1 km of
new Class 1 track and involves the follow: . g-works:

= Track length 4.1 km

= 54,000 m® of embankments

= 51,000 m® of cuttings

= 1 off creek crossiay,;”16 milong

= 1 off creek eiussing,i5'm long

= 2 off.levsizrosaings

-

= Shordlengithraplift 2%

C0493 Qakey\Gfeelko-Premer deviation

This ze<t1un of i-ack ista imixture of 6.4 km of upgraded Class 1 to Class 2 track and 16.7 km
6" acw Clasu track =nd involves the following works:

= Trécklenatna23.1 km
=.519,002'm° of embankments
=_1.280,000 m® of cuttings

10 off culverts

[ %

8 off level crossings

C16b Premer bypass

This section of track is new and involves the following works:

= Track length 4.0 km

= 1.3 km of floodplain construction
= 5,000 m® of embankments

= 34,000 m® of cuttings

= 1 off creek crossing, 24 m long

= 1 off creek crossing, 78 m long
= 1 off tunnel, 1.3 km long

= 1 off culvert
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= 2 off level crossings
= Short length uplift 15%

C17b1 Moree bypass

This section of track is new and involves the following works:

= Track length 8.8 km

= 5.0 km of floodplain construction
= 149,000 m® of embankments

= 17,000 m® of cuttings

= 1 off creek crossing, 96 m long
= 1 off creek crossing, 566 m long
= 1 off culvert

= 1 off grade separation

= 3 off level crossings

= Short length uplift 8%

C17b2 Camurra devisfion

This section of track is new and izvoivesihe. ioilowing works:

= Track length 3.2&in

= 1.5 km of flcodplain tenstriction
= 22,00 1n% of einbankreals
»_GOU0 M 97 cuttings

v 1 cff creek zressing, 540 m loay
= 5 off [uviaicross.ings

=_Shoit lengt -uplift %

C57-Dubsd bypass

This.section of track is new and involves the following works:
= Track length 10.5 km

= 54,000 m® of embankments

= 436,000 m* of cuttings

= 1 off creek crossing, 494 m long

= 1 off culvert

= 2 off grade separations

= 9 off level crossings

C58 Narrabri bypass

This section of track is new and involves the following works:
= Track length 10.5 km

= 3.2 km of floodplain construction

= 138,000 m® of embankments

= 66,000 m® of cuttings
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1 off creek crossing, 36 m long
1 off creek crossing, 66 m long
1 off creek crossing, 625 m long
1 off culvert

6 off level crossings

C59 Werris Creek high speed triangle

This section of track is a mixture of 2.9 km of existing Class 1 track, 1.3 km of upgraded
Class 1 to Class 2 track and 1.2 km of new Class 1 track and involves the following works:

Track length 5.4 km

0.2 km of floodplain construction
126,000 m® of embankments
1,000 m® of cuttings

1 off creek crossing, 52 m long
1 off grade separation

Short length uplift 35%

C59b Spring Ridged- Bréaza\gevighie

This section of track.iz new ana-invoives the faliowing é2:orks:

Track length’22.9 km

20.8 kv ur floodpiain canstruction
575,000 04 of embiankmerits
355,500 m>.ct suttings

1 off erae« crossing, 86viniung
1.o1¢ Culver:

10 offevel crossings

862 Rferner — Emerald Hill

Thin section of track is a mixture of 1.8 km of existing Class 1 track, 0.7 km of upgraded
Ziass 1 to Class 2 track and 72.5 km of new Class 1 track and involves the following works:

Track length 75 km

69.1 km of floodplain construction
3,652,000 m® of embankments
545,000 m*® of cuttings

1 off creek crossing, 20 m long
1 off creek crossing, 22 m long
2 off creek crossings, 30 m long
1 off creek crossing, 88 m long
9 off culverts

1 off grade separation

27 off level crossings
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C70 Narromine bypass

This section of track is new and involves the following works:

Track length 11.7 km

107,000 m® of embankments
61,000 m*® of cuttings

1 off creek crossing, 48 m long
1 off culvert

10 off level crossings

DO5C North Star - Yelarbon

This section of track is new and involves the following works:

Track length 59.1 km

736,000 m® of embankments
720,000 m* of cuttings

1 off creek crossing, 48 m long
1 off creek crossing, 182 m leig
1 off creek crossing, 4420 iong
1 off creek crossing; 444 m lang
1 off creek crosaing, 454 m lco
17 off cu'varts

3 ¢f’ grade separatinns

1.0 off level cressiigs

D15Csar guiilen «'Oakey

This sectiori aitrack(s new and involves the following works:

Trackengt'y16.5 km
1,709,¢06'm*® of embankments
629,000 m* of cuttings

1 off creek crossing, 68 m long
1 off creek crossing, 76 m long
1 off culvert

4 off grade separations

5 off level crossings

D09B & D17C Cecilvale - Gowrie

This section of track is new and involves the following works:

Track length 53.1 km (33.0 km in the existing corridor)
1,870,000 m® of embankments

2,025,000 m® of cuttings

1 off creek crossing, 14 m long

1 off creek crossing, 280 m long
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2 off creek crossings, 30 m long
13 off culverts

7 off grade separations

20 off level crossings

D24C2 Gowrie — Gatton low speed

This section of track is new and involves the following works:

Track length 57.2 km
12,719,000 m® of embankments
4,867,000 m® of cuttings

9 off creek crossings, 30 m long
1 off tunnel, 400 m long

1 off tunnel, 500 m long

1 off tunnel, 550 m long

1 off tunnel, 1.5 km long

5 off viaducts 100 m long

1 off viaduct, 200 m long

1 off viaduct, 250 m.kng

2 off viaducts, . 202 m loi

1 off viaduct,350.1..'ong

1 off \aaduct,, 460 m<ony

1off viciauct, 5001 long

1 ot viadugt, 1.2 i (ong

1 offmaduct, & akm Iy

L off criverts

5 ¢fi gradespeparations

v 37 off.level crossings

009B & D36C1 Cecilvale — Gatton south of Toowoomba

This section of track is new and involves the following works:

Track length 94.3 km (33.0km in the existing corridor)
8,890,000 m® of embankments
6,997,000 m® of cuttings

1 off creek crossing, 14 m long
6 off creek crossings, 30 m long
1 off creek crossing, 280 m long
1 off tunnel, 200 m long

1 off tunnel, 450 m long

1 off tunnel, 500 m long

1 off tunnel, 550 m long

1 off tunnel, 950 m long
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= 1 off viaduct, 100 m long
= 2 off viaducts, 250 m long
= 1 off viaduct, 1.2 km long
= 1 off viaduct, 1.3 km long
= 35 off culverts

= 8 off grade separations

= 34 off level crossings
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