ARTC

Melbourne—Brisbane
Inland Rail Alignment Study

Working Paper No. 10
Development of Route

|
[ |

aurecon
s1alcrow

M
I

i






ARTC

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 of-a2uge
broad yauce

5TE
BTRE
cant

capex
BCACBA
CCM

coastal route
corridor

CountryLink
CPI

CSO
DBFM

ARTC

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 Safety in'six parts 1995-9.

Australian Transport Council

Australian Transport and Energy.Ccrridor Ltd

Advanced Train Management ystem; commuaication-basec
safeworking system curre(ii'y being developed by ARTC

Australian Transport S2fety Bureau

The load transmit'= a to.th wvrack®jc s o whoels of @12 axle of a bogie
Returning wagans to amaint.wh zre theyan be vised for their next
assignmeriv ireighi“movinz.ia the acoosite wircction to the main flow
Booz Al'en Harizon (rizx 8ooz % 720)

Letomotive Lsed ta assist.Aa train onpart of its journey, typically to climb
a'sieep grade: <uch greces are caned 'banks'

Buszilizss Ac Wsua!

Benefit-Cost Raitn

Bureau of imirastruciure, Transport and Regional Economics (formerly
S1RE 214 BTE?

two #xies and a sub-frame under each end of a wagon

Gsuid, Cwn, Operate, Transfer

Wherv a line of one track gauge meets a line of a different track gauge.
=aiway 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 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

Community Service Obligation

Design, Build, Finance, Maintain
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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
gross
GST
otk

ki
1A
IEA
IGA

IPART

IRR

kg

g/m

km

km/h

kw

L

L/gtk*1000
land-bridging

LEP
Line sector
loading gauge

LTC

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 energy input; a measure of energy
efficiency is tonne/km per megaJoule (MJ)

Ratio of energy input to transport task; the inverse of energy afficiency;
a measure of energy intensity is MJ/net tnne/km

Financial and Economic Consultant foiihe Melbourne-Er.sbane Inland
Rail Alignment Study, i.e. PricewateriouseCoopers witn ACIL Tasman
and SAHA

Five wagons operated as nr.2, either throual: neing permansritly
coupled or the use of aticelation

Measured in litres pei grossaanne.kilormetre lires/gth) S sometimes
litres per 1,000 giss tcanekilemetie (litres’,00070k;; sometimes net
tonnes are vasd instear] of gross tonnss

Great Australnan Trunk Ran Systern

Gros¢ Domestic Proruct

Socgrapnie Inforsiauon Svstem

lota'tnass ef Awages and ite payload

Coads ant-Services Tax:

Gross.wnne kiometres; a standard measure of track usage; the gross
werght gfa wrain awadiplied by kilometres travelled.

rour

Infiastructire 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.
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
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mass

M-B
MIMS
MJ
mm
MPM

mt
mt pa
narrow gauge

NCOP
node
NPV
NPVI
NSRCS
NSW
ntk

opex
payload
PB

PwC

Qld

QR
RailCorp

RAMS
RCRM

Refeiencedrain

—r
Voo

RL

i 0A
route

RTA
SA
safeworking

SKM
SNP

SPV

SSFL

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 Brisbane
National Code of Practice

In the context of the study, a point at which alternative routes diverge.
Net Present Value

Ratio of Net Present Value to Investment Costs (i.e. capitel <hsts)
North-South Rail Corridor Study completes in 2006

New South Wales

net tonne kilometres; the payleza of a train multic'ied by kilometras
travelled

operating expenses

Weight of products@i:a consainiers.catied 0%\v/agons

Parsons Brinckeri.off, I.dad Teciynical Corsultarns
Pricewaterh(useCeopers, Financialzrnd Ecazamic Consultant
Queens'and

Qu=erslard Rail, acorporaticr ownda by the Queensland Government

XailCorp{Rai! Corporatun of NGW); owns rail track in the Greater
Syancy region, operss passenger trains in that region, [delete comma]
and (under the rame Calnirylink) to Melbourne and Brisbane and
regicina NSW

Rei Acczss Maringeinent System; manages and records access to
ARTC *rack; RANS is licensed to other track owners.

RPoutine Ccrrective and Reactive Maintenance; maintenance,
lispectioris and unplanned minor maintenance carried out annually or
meresrequently

~urotional 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

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
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standard gauge

structure gauge

superfreighter
tal

tare

TCI

TEU

t pa
train kilometre

TSR
TT™M

Vic
VicTrack
VOC

WA
well-wagon

WP
WTT

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 indicator of the condition of track by
compilation of a number of measures of its geometry

Twenty-foot Equivalent Unit, the standard unit measure of shipping
container size

tonnes per annum

A standard measure of track usage; number of trains multiplied by the
total kilometres travelled

Temporary Speed Restriction

Train Transit Manager
Victoria

VicTrack, owner of Victoria’'s rail.nenwork; interstate wack and certain
other lines are leased to ARTZ

Vehicle Operating Cost

Western Australia

A wagon where the czentre'1aading.c2 3K is lovier than the bogies at
either end, to allow highar loads 2'be canied withi: the loading gauge
Working Pager

Working Timetaiia
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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 Rail

The railways of NSW, Victoria and Queensland @ate from the 29th century. They were
constructed using different gauges and devoped 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® ' or that reasch; the txisting Meluourne—Brisbane line
is referred to as the coastal reite thrazgnout thiv workirapaper.

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

In its Mach 2008 arinourcermentstie Goveiriment stated that the Melbourne—Brisbane
Inlanic Rail «Ligiment Swudyweuid builc on previous work by undertaking a more detailed
elgineering, land corridniand ervironmental assessment, to allow scoping of the project’s
capitar costa the ahnouncernent, the Minister for Infrastructure, Transport, Regional
Develozraent and cocal Government requested a customer focused and consultative study
inaniving coasultaticns with state governments, industry, local governments and major rail
customais.

13 Study‘ebjectives, stages and working papers:

i< 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. 10: Development of Route 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

WPS

Stage 2 WP6
WP7
WS
WP1(C
WP11

WRiz

Stege 3 WF9
WP 3
\WP14
WP15
WP16
WP17
WP18
WP19

Demand and Volume Analysis
Review of Route Options
Stage 1 Capital Works Costings

Preliminary Operating and:\!zintenance Cos*
Analysis

Stage 1 Economi< and Financial An¢'vsis and
Identification.of ie Route for Fuitiar Angijsis

Datgn Staricads

Areliminal'y Envirenmentan Assessiznt
Freiimina’y Land A<s2ssmern
Devepmentoi Route

Stage 2 Cupital \W ks Costings

Steu2 2 Ecoremic and Financial Analysis

£nyineering 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
Responsibility
FEC

LTC

LTC

LTC

vEC

LTC
LTC
LTC
LTC
LTC
FEC

LTC
LTC
LTC
LTC
LTC
LTC
FEC
FEC

ARTC

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. 10: Development of Route

Page 2



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 workina<apers. Whilst this
occurs the other consultant plays a support roledaw~that particular \working paper.

Parsons Brinckerhoff has engaged Halcrew to support it in-alignment develsgment,
operations and maintenance costing «i.2 Aurecon to surport it in engitis2ring and alignment
development. Aurecon has in turn vnganed Currie and Brewn to esaist in capital costing.

PricewaterhouseCoopers has engaged AC!'Li@sman 4 underiake volume and demand
analysis and support itia econainic revie v, and/S7HA forimeer review.

Stage 1 an#iysis

Stage 1 .cnaiysed riumaisits rout=s withird the study area in order to determine the route to
be gnalysal 1n Stage 2 (see v/ urking.i>aper No. 5 Stage 1 Economic and Financial Analysis
=nd the“'dentificzusion of 1< Rou'= vor Further Analysis).

The rouia Tcilows axistine vail lines from Melbourne via Albury to Cootamundra, Parkes,
Narromine, Do, Werris Creek and Moree to North Star near Goondiwindi; with new
constructian from North Star to Brisbane via Toowoomba. North of Parkes the railway would
requii=/parts. 0t'tne existing route to be upgraded, including minor deviations to improve its
alignmen:

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
avoiding 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. 10: Development of Route Page 3



Melbourne-Brisbane Inland Rail Alignment Study

Existing railways and study corridor (stage 2)

ARTC

Overview plan

/
)

/
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NARRAE I

EMERALD HILL

WERR S CREEK

0 4"

100

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. 10

The purpose of this working paper is to document the alignment options within the Stage 2
study area, the process of their development and determine a short-list to be taken forward
to Stage 3 of the study. It identifies and describes the reference case, upgrades and various
deviations for the Inland Rail Alignment Study and presents the journey times for the various
alignment options along the route.

The alignment options are evaluated in this working paper based on an assessment of the
capital cost required to save journey time, with critical environmental aspects also being
considered.

Melbourne — Brisbane Inland Rail Alignment Study — Working Paper No. 10: Development of Route Page 5






2.1

ARTC

Approach to Development of Options

Introduction

211 Extent of works

The general extent of works covered by the Inland Rail Alignment Study includes the
following:

= Planning and environmental;

=  Permanent way;

=  Tunnel structures;

= Bridges and culverts;

= Earthworks;

= Roadworks;

= QOperations;

= Signalling and communications:;
= Level crossings;

= Hydrology;

=  Construction;

=  Maintenanca!

2.1.2 Coritext

Ali,nment eptions a.ong the Stage: 2-study corridor were considered in broad terms and a
short-list of options wes selected.” The options generally comprised sections of:

= Nemygreenield) traciy

= “New ‘anditioral)irack adjacent to existing track;

= Ungrades ¢f existing track;

» " Existing rack with essential work undertaken.

Faiaine greenfield sections, high-level horizontal and vertical design was carried out and
typical details were considered. From these prepared designs, earthworks quantities were
calculated, which included an estimate of the number and type of structures generated.

For sections of existing track, essential works (such as replacements of speed restricted
timber bridges) were identified.

Many sections of existing track have maximum speeds restricted to below 115km/h because
of the quality of the infrastructure. Opportunities to upgrade the existing track were identified
and the upgrade requirements and construction cost to improve train journey times on these
sections was estimated.

Melbourne — Brisbane Inland Rail Alignment Study — Working Paper No. 10: Development of Route Page 6



2.2 Evaluation framework

This working paper provides the journey time estimates and the input data to the cost
estimate.

The evaluation undertaken of the short-listed options is based on three broad criteria:
= Cost;

= Journey time saving;

= Environmental impacts.

This evaluation is included in section 5 of this working paper.

Melbourne — Brisbane Inland Rail Alignment Study — Working Paper No. 10: Development of Route
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3.1

3.2

ARTC

Description of Alignment Options

Introduction

Stage 1 established a refined study corridor to be taken forward to Stage 2. The route
generally comprises existing track from Melbourne to Parkes via Junee, and then to
Narromine, Werris Creek, Moree and North Star, greenfield railway to Inglewood, Millmerran,
Gowrie, Grandchester/Rosewood and Kagaru, and then existing track to Acacia Ridge.
Within the study area there are opportunities to improve the journey time by upgrading
existing track, bypassing towns and building deviations.

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

The deviations provide opportunities for journey fiine savings and«.¥: be selected on the
basis of a cost per minute saved criteria, with ‘=agnisance of (o*et journey time and other key
issues such as the environment. The deviztions will replace sections of the reference case
where the existing alignment is a rezticuon to a lowerisurney time.

Journey time savings can alsg'he achiaved byaupyracinatrack-<vexisting alignments. The
cost and journey time saving of tiack‘upgrades wer= aiso ccnsidered and will be selected on
the basis of cost per 15inute saved.

Referengcéscase

3.2, Wrodietion

Vhe ralerencecise is éitanlished using the following assumptions:
= existiiig Clasa wand Tless 2 track will be used where available;
= cesting Class 3 @rlower track will be upgraded to Class 1 track;

= treinireversais will be eliminated by constructing triangles where required;

oridges constraining operation (with severe speed restrictions) will be replaced or
upgraded;

L, “standard gauge track will be built within the existing corridor, adjacent to existing narrow
gauge track where appropriate;

= greenfield track will be built where no existing corridor exists.

3.2.2 Melbourne to Parkes
The reference case route from Melbourne to Parkes comprises existing ARTC tracks.
The Melbourne to Junee section uses the existing Class 1 Main South line.

The Junee to Parkes section uses the Cootamundra to Lake Cargelligo line and
Stockinbingal to Parkes line. Itis understood that ARTC will upgrade the Cootamundra to
Parkes (via Stockinbingal) route to Class 1 capable of 21 tonne axle loads at 115 km/h.

The reference case for Melbourne to Parkes is made up of the sections listed in the Table
below. Maps of the area showing an overview of the route and the terrain follow the table.
More detailed route maps are contained in Appendix E.
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Table 3-1 Melbourne to Parkes section list

Section Description

Line Treatment

ARTC

A0l Melbourne to Mangalore Existing, Class 1
A02 Mangalore to Wodonga (south) Existing, Class 1
o Class 1 under
AO3a Wodonga deviation construction
A04 Wodonga (north) to Junee Existing, Class 1
BO1 Junee to Junee (east) Existing, Class 1
BO2al Junee (east) to lllabo Existing, Class 1
B02a2 lllabo to Bethungra (south) Existing, Class 1
BO3 Bethungra (south) to Bethungra (north) Existing, Class 1
BO4 Bethungra (north) to Frampton (south) Existing, Class 1
BO5 Frampton (south) to Frampton (north) Existing, Class 1
BO7 Frampton (north) to Cootamundra{south) Existing. Class 1
Plaiined Class 1
BO8 Cootamundra (south) to Baticuora \ upgrade
; Planned Class 1
't ith
B10 Bauloora to Yeo Yeo (south! upgrade
Planned Class 1
( ~ -
B11 Yeo Yeo+/Csuth) to Yeo Yec, (aorth) upgrade
B12 ‘eo Yec{niorth) to'Stockinhingal Planned Class 1

upgrade

B1h Stockirhilgal to e ckinbinaa! (north)

Planned Class 1
upgrade

B16

Jwackinbingal (narts) to Maleeja

Planned Class 1
upgrade

RS \iaieeja 0 Farkes (south)

Planned Class 1
upgrade

|
B39 ! Harkes (south) to Parkes (north)

Planned Class 1
upgrade
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ARTC

3.2.3 Parkes to Moree

The reference case route from Parkes to Moree comprises existing ARTC tracks with the
exception of short greenfield sections at Binnaway and Werris Creek to remove the existing
reversals.

The Parkes to Dubbo section uses the Class 2 Parkes to Narromine line and the Class 2
Main West line.

Between Dubbo and Binnaway the Class 2 Dubbo to Coonamble line, Class 2 Troy Junction
to Merrygoen line and Class 2 Wallerwang to Gwabegar line are used, with a greenfield
section to remove the reversal at Binnaway.

The Binnaway to Moree section uses the existing Class 2 Binnaway to Werris Creek line,
with a new greenfield section to remove the reversal at Werris Creek, and Class 1 Werris
Creek to Mungindi line.

The reference case for Parkes to Moree is made .. of the sectionsiisted in Table 3-2 below.
Maps of the area showing an overview of the (ouie and the teiiairi follow the table. A
hydrology map of the area has also beenanciuded due to ‘he T1looding issuzs *a the area.

More detailed route maps are contair=u‘in Appendix [=:

Table 3-2 Parkes to Moree sectior: list

B20al Parkea \north) /2 Narremize (south)

Line Treatment

Existing, Class 2

B20a2 ‘ Nai omirs ‘outh) e Narromiaz
| C A A

Existing, Class 2

Colat N\ Narroiviine o’ larromiices(east)

Existing, Class 2

coia2 % Narromiae (east) 12> Duhba west) Existing, Class 2
: E:OZ ‘ C J;u;o (westiyio Dihbe Enonh east) Existing, Class 2
COSa% . ;7Dutjt') ‘orth ‘(’;;{) to Barbigal (west) Existing, Class 2
chcaz | 3aibigal (vest) to Barbigal (east) Existing, Class 2
7003?_3 T Bﬁa“UgaI (east) to Muronbung (south) Existing, Class 2
Ci3ad |, Muronbung (south) to Muronbung (north) Existing, Class 2
C0305 Muronbung (north) to Boomley (south) Existing, Class 2
7’37053a6 Boomley (south) to Boomley (north) Existing, Class 2
C03a7 Boomley (north) to Merrygoen (south) Existing, Class 2
C03a8 Merrygoen (south) to Merrygoen (north) Existing, Class 2
C03a9 Merrygoen (north) to Toogarlan (south) Existing, Class 2
C03al0  Toogarlan (south) to Toogarlan (north) Existing, Class 2
C03all  Toogarlan (north) to Piambra (south) Existing, Class 2
C03al2 Piambra (south) to Piambra (north) Existing, Class 2
C03al3 Piambra (north) to Binnaway Existing, Class 2
C04b1 Binnaway to Binnaway (east) New, Class 1
C04a4 Binnaway (east) to Ulinda (north) Existing, Class 2
C04a5 Ulinda (north) to Ulinda (south) Existing, Class 2
C04a6 Ulinda (south) to Oakey Creek Existing, Class 2
Co04a7 Oakey Creek to Premer (west) Existing, Class 2

Melbourne — Brisbane Inland Rail Alignment Study — Working Paper No. 10: Development of Route
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Section Description

C04a8

Premer (west) to Premer (central)

Line Treatment

Existing, Class 2

ARTC

C04a9

Premer (central) to Premer (north)

Existing, Class 2

C04a10

Premer (north) to Premer (east)

Existing, Class 2

C0O5al

Premer (east) to Spring Ridge

Existing, Class 2

C05a2

Spring Ridge to Turilawa (high speed west)

Existing, Class 2

CO6al

Turilawa (high speed west) to Turilawa (low speed south)

Existing, Class 2

C60

Turilawa (low speed south) to Turilawa (low speed north)

New, Class 1

Co06a2

Turilawa (low speed north) to Turilawa (high speed north)

Existing, Class 1

CO7al

Turilawa (high speed north) to Breeza

Existing, Class 1

C07a2

Breeza to Emerald Hill

Existing, Class 1

Cco8

Emerald Hill to Baan Baa

Existing, Class 1

C09

Baan Baa to Narrabri (south)

Existing, Class 1

C10

Narrabri (south) to Narrabri (nort:\

Existiig, Class 1

Ci11

Narrabri (north) to Moree (<ouin)

Existing, Class 2

Moree (south) to Mor=2 (east)

Existing, Class 2

Moree (east]}'to Morec (north-ez i)

Upgrade, Class 3
to Class 1

Melbourne — Brisbane Inland Rail Alignment Study — Working Paper No. 10: Development of Route
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There are many areas along the existing lines where speed restrictions occur. These are
due to a number of factors including bridge condition, level crossings and proximity to towns.
If the speed restrictions were removed there would be significant journey time savings. The
speed restrictions from bridges are predominately due to ageing timber or steel structures
that require speed restrictions to carry various axle loads. A number of the bridges along the
reference case route were considered unsuitable for servicing the inland railway. The bridge
replacements in Table 3-3 below have been assumed in the reference case:

Table 3-3 Reference case bridge replacements

Section Description Location = Existing Assumed
(km) Speed Speed
Restriction Restriction

coz Macquarie River Bridge 462.988 15 80
C03al Beni Creek Bridge 480.507 30 _ 80
C03a4 Baragonumble Creek ‘

Bridge 509.099 _ .40 80
C03as5 Elong Elong Bridg?: 515.71% - 30 .80
C03a6 Boomley Creek Eridge 524057 40 o 80
C03all Butheroo Cte ek Bridge 420372 40 . 80
C03al2 Piamhr( Bridge ( 449,531 20 80
C04a6 Wedtaiba Edivge 4\ | A€5.331 " 10 80
CO5a1  Premer-5idge | 2 529.754 40 80
CO5al ~~ Coxs Creek Bnidge _( £20017 | 40 80
C10 R MNmmoi Fiver Bridga 4 £65.755 20 80
C10 * Narrauri Bridge <7 569.930 | 30 80

The exiaung railway betvwoen Morfes and Noith Star is Class 3 and upgrade to Class 1 has
besn Inclunad in thixielerente case.«,Viist of the bridges which are assumed to be upgraded
¢s particf the reterence case wee s in Table A2 in Appendix A.

3.24 Maree to*3risbane

Tie referciice caxe route from Moree to Brisbane comprises a mixture of greenfield routes,
new railway atacent to existing QR narrow-gauge tracks and upgrades to existing standard
gavge trecrl.,

Thé Vioree to Boggabilla section proposes an upgrade of the existing (Class 3) standard
Jauge Moree to North Star line and a rebuilt section of the existing derelict standard gauge
North Star to Boggabilla line.

The Boggabilla to Inglewood section proposes a greenfield section between Boggabilla and
the Kildonan border crossing and a new track constructed adjacent to the existing narrow
gauge alignment of the Warwick to Dirranbandi line.

The Inglewood to Oakey section proposes a greenfield section between Inglewood and
Millmerran, a new track constructed adjacent to the existing narrow gauge alignment
between Millmerran to Cecilvale, a greenfield section between Cecilvale and Yargullen, a
combination of greenfield and rebuild of the QR Cecil Plains line between Cecilvale and
Yargullen and a greenfield section adjacent to the existing narrow gauge Dalby to
Toowoomba line to Oakey.

The Oakey to Brisbane section uses a greenfield section adjacent to the existing narrow
gauge Toowoomba to Dalby line, a greenfield alignment down the range from Gowrie to
Gatton, new track adjacent to the existing narrow gauge Toowoomba to Rosewood line

between Gatton and Grandchester, a greenfield section between Grandchester (west of

Melbourne — Brisbane Inland Rail Alignment Study — Working Paper No. 10: Development of Route Page 17
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Rosewood) and Kagaru, and the existing standard gauge Class 1 coastal route from the
NSW border to Acacia Ridge.

The reference case for Moree to Brisbane is made up of the sections listed in Table 3-4
below. Maps of the area showing an overview of the route and the terrain of the area follow

the table. More detailed route maps are contained in Appendix E.

Table

3-4 Moree to Brisbane section list

Section Description

Line Treatment

Upgrade, Class 3

DOla Moree (north) to North Star to Class 1
New, Class 1
D02a North Star to Boggabilla within corridor
D03c Boggabilla to Kildonan New, Class 1
New, Class 1
D04a Kildonan to Yelarbon within corridor
New/ Tlass 1
D06a Yelarbon to Inglewood Wit corridor
D0O7c Inglewood to Millmerran New, Class 1
New, Class 1
D08a Millmerran to Cacivale within corridor
D1l4c Cecilvale (s Y argiler: New, Class 1
D15a Yargutern to Dakey. New, Class 1
\ New, Class 1
D16a N Oakeyio Gawez within corridor
DRac -~ Sowrie o Gatton (2T ontinn) New, Class 1
D25¢ ‘ Cadon te Srendchester / Rosewood (QT option) New, Class 1
D26¢c ‘ Grarachester? Rrosewood to Kagaru (QT option) New, Class 1
D2va | <agaru th Acacia Ridge Existing, Class 1
[

Melbourne — Brisbane Inland Rail Alignment Study — Working Paper No. 10: Development of Route
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3.3

ARTC

Deviations

3.3.1 Introduction

The Melbourne to Brisbane inland railway will run on existing sections of track that were
designed to connect freight sources with their closest capital city, not for a Melbourne-
Brisbane route. Also, most existing lines were not designed for the superfreighters proposed
for use on Inland Rail. For these reasons there are a number of opportunities to improve the
alignment along parts of the reference case.

The deviations are all between Junee and Brisbane, with none required between Melbourne
and Junee as the existing Class 1 Main South line is considered adequate.

The main purpose of the deviations is to improve the journey time for Inland Rail, usually by
providing a shorter and faster alignment. Some of the main features of the deviations are
summarised in the following sections. A comparison of both the lengtks.and journey times of
the deviations, upgraded alignments and the referaice case alignaieats are provided in
section 4 of this working paper.

The environmental impacts, incrementiu cost and journey time savings ¢i Lotential journey
time improvements is considered iit s;ection 5 of the/viorking paper...;\ snort-list of options to
be taken to Stage 3 for further-analysiz \tus bean selectad.

In the case of some dewiations th existil ytrack couid reirian and serve as a crossing loop
or passing lane. Thiz will bezinvestiaated in.Stage 3

Melbourne — Brisbane Inland Rail Alignment Study — Working Paper No. 10: Development of Route Page 21
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3.3.2 Melbourne to Parkes

Figure 3-8 below shows the possible deviations to replace sections of the reference case
between Melbourne and Parkes. Figure 3-9 shows the area between Junee and Malegja
which contains the majority of the deviations for this area.

Melbourneja
Mangalorej/

Albury |—
June§]~'—

lilabo

5

Bethungra Spiral

p 4

Frampton

Cootamundra\

Bauloora

Yeo Yeﬂ\

Stockinbingal

LT‘

Possible New Track

Existing Class 1

Deviations

Figure 3-8 v'eioourne to Parkes reference case and deviations

JiTee to Stockinbingal (B1c & B14) — major greenfield

Between Junee to Stockinbingal, a greenfield section has been considered. The option
provides a direct route from Junee on the Main South line to Stockinbingal on the
Stockinbingal to Parkes line. This option bypasses low speed curves and steep grades at
the Bethungra Spiral and Cootamundra, and low speed curves on the Cootamundra to
Stockinbingal line. This new section would provide an alternative route to the existing Junee
to Stockinbingal route. The new section would consist of approximately 51 km of Class 1
track, compared with approximately 86 km via the reference case route. The deviation
comprises generally greenfield construction, with approximately 0.85 km of existing track
retained at Junee and approximately 0.4 km of new construction through the urban area of
Junee.

lllabo to Stockinbingal (B14a) — major greenfield

The Bethungra to Stockinbingal section is a greenfield section. The option provides a direct
route from Bethungra on the Main South line to Stockinbingal on the Stockinbingal to Parkes
line. This option bypasses low speed curves and steep grades at the Bethungra spiral and
Cootamundra and low speed curves on the Cootamundra to Stockinbingal line. The section
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would provide an alternative route to the existing Bethungra to Stockinbingal route. The
section would comprise approximately 39 km of Class 1 track, compared to approximately
68 km via the reference case route.

Bethungra deviation (B03a)

The purpose of the deviation is to remove low speed curves at the Bethungra spiral on the
Main South line. The deviation would consist of approximately 8 km of Class 1 standard
gauge track, as well as two tunnels with a total approximate length of 3.1 km. Deep cuttings
along a different alignment may provide an alternative and optimised solution in this area.

Frampton deviation (B05a)

The purpose of the deviation is to remove low speed curves at Frampton on the Main South
line. The deviation would consist of approximately 5 km of Class 1 standard gauge track.
The deviation includes a cutting up to 24 m deep.

Frampton to Cootamundra deviation (B07a)

The purpose of the deviation is to remove low sp2>ii curves south,.cf Cootamundra on the
Main South line. The new deviation would ccrizist of approxiieaiely 5 km of Class 1 standard
gauge track. Itis noted that the new aliqi:rient crosses the-existing alignnterit five times;
construction would be difficult and vwould require possession of the rexnay whilst these
crossings are built.

Cootamundra bypass €i509)

The Cootamundra d='sation.is a'greeniield sesfion. T2 purpose of the deviation is to
remove low spe<r carves -t Cottariiundrae and brpass the town of Cootamundra. The
deviation wzula'congict of anyoximatery 10 kin'of Class 1 standard gauge track, including
one tunnul approxiinataly 2.2 kmitorig.

YeprYeordeviatiop*(Blla)

The purpose artne deviaiionis teo remove low speed curves at Yeo Yeo. The deviation

would cousist of apnroximetely 3 km of Class 1 standard gauge track. Itis assumed 1.7 km
will hegreenfi=ia coraruction and 1 km will have the existing track retained.
Stockiapingailypass (B17)

Thz Yeo Yeo to Maleeja section is a greenfield section. The purpose of the option is to
srovide a direct route from Yeo Yeo on the Cootamundra to Stockinbingal line to Maleeja on
thaiStockinbingal to Parkes line. The option bypasses low speed curves at Yeo Yeo and the
wwn of Stockinbingal. The section would provide an alternative route to the existing route
from Yeo Yeo to Maleeja. The section would consist of approximately 13 km of Class 1
track.

Parkes bypass (B19a)

The Parkes deviation bypasses the town centre, which is located on the Orange to Broken
Hill line. The purpose of the deviation is to provide a connection from the Parkes to
Stockinbingal line to the Parkes to Narromine line with connections to the Orange to Broken
Hill line. The new deviation would consist of approximately 5 km of Class 1 standard gauge
track.
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3.3.3 Parkes to Moree

Figure 3-10 below shows the possible deviations to replace sections of the reference case
between Parkes and Moree. Figure 3-11 shows the area between Premer, Werris Creek and
Emerald Hill which contains the longest deviations for this area.

Parkes j\
Narrominej\

Dubbo |
Barbigal | —
Muronbung |
Boomley [—
Merrygoeﬂ—
Toogarlaﬂk

Piambra]—J

Binnawa\i N

Oakey(,‘eei( ; - — T — a
% [ oy

‘ r N ; ! |
.‘remerj'» — g| B

4 05a1
Spring Ridee = — —
(v ferris Cree@\
Breeza j\
Emerald Hill —
Narrabrﬂk Possible New Track
Existing Class 1
Moree} Existing Class 2
Existing Class 3
c :
amurrﬂﬂ upgraded to class 1
Moree
North J
Reference Deviations
Case

Figure 3-10 Parkes to Moree reference case and deviations
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Narromine bypass (C70)

The Narromine deviation is a greenfield section. The purpose of the deviation is to remove
low speed curves and bypass the town of Narromine. The deviation would consist of
approximately 12 km of Class 1 standard gauge track, compared with approximately 14 km
along the reference case alignment. The deviation is also further from the Macquarie River
floodplain. There appears to be potential to further improve the deviation by moving the
proposed alignment to the south.

Dubbo bypass (C57)

The Dubbo deviation is a greenfield section. The purpose of the deviation is to remove low
speed curves and bypass the town of Dubbo. The new deviation would consist of
approximately 10 km of Class 1 standard gauge track.

Barbigal deviation (C03b1)

The purpose of the deviation is to remove low speed curves at Barbigal. The deviation
would consist of approximately 2 km of Class 1 standard gauge traci: tn new alignment and
approximately 4 km of Class 1 standard gauge (2pgraded) tracl vii the existing alignment.

Muronbung deviation (C03b2)

The purpose of the deviation is to reimove low speecicuives at Muroriwung. The deviation
would consist of approximately. -«km of Ciass 1 siandara:gauge tack on new alignment and
approximately 4 km of Class 1 stancavd aauge  upgraced) track on the existing alignment.
Boomley deviatior@i€03b3)

The purpose of-tie devialion is i2'remove luw spaed curves at Boomley. The deviation
would consitt or apzicaimatev21 km ci Clase, & standard gauge track on new alignment and
approximiaely 5 ki of Cisss 1 staedard.qauge track on the existing alignment. There is an
opnanunity Goptinis2 the Gaviation‘aaring Stage 3 of the study and retain a further 5.8 km
(f the existing.aignmerni (upgracdauto Class 1).

Merrygeei¥deviation [&03b4)

Thewurpose Gitne doviation is to remove low speed curves and bypass the town centre of
Muirygean.” The(eviation would consist of approximately 9 km of Class 1 standard gauge

track.“hereac'an opportunity to optimise the deviation during Stage 3 of the study by
nwaving.:ealignment out of the floodplain of the Castlereagh River.

Towgarlan deviation (CO3b5)

The purpose of the deviation is to remove low speed curves at Toogarlan. The deviation
would consist of approximately 5 km of Class 1 standard gauge track on new alignment and
approximately 1 km of Class 1 standard gauge (upgraded) track on the existing alignment.

Piambra deviation (C03b6)

The purpose of the deviation is to remove low speed curves at Piambra. The deviation
would consist of approximately 2 km of Class 1 standard gauge track. The deviation is
located on or close to the flood plain of the Castlereagh River.

Piambra to Ulinda deviation (C03b7)

This option is an enhancement of deviations C03b6 and C04b2. The purpose of the
deviation is to remove low speed curves, bypass the town centre of Binnaway and remove
the track reversal at Binnaway. The deviation would consist of approximately 11 km of
Class 1 standard gauge track
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Ulinda deviation (C04b2)

The purpose of the deviation is to remove low speed curves at Ulinda. The deviation would
consist of approximately 3 km of Class 1 standard gauge track on new alignment and
approximately 1 km of Class 1 standard gauge (upgraded) track on the existing alignment.

Oakey Creek to Premer deviation (C04b3)

The purpose of the deviation is to remove low speed curves. The new deviation would
consist of approximately 17 km of Class 1 standard gauge track on new alignment and
approximately 6 km of Class 1 standard gauge (upgraded) track on the existing alignment.
There are opportunities to optimise the alignment in later stages of the study.

Premer bypass (C16b)

The purpose of the deviation is to remove low speed curves and bypass the town centre of
Premer. The deviation would consist of approximately 4 km of Class 1 standard gauge
track.

Premer to Emerald Hill (C62) — major greertield

The Premer (north) to Emerald Hill section is\c-greenfield settinii. The purpese of the option
is to provide a direct route from Premer-02 the Binnawaytc-Werris Creek- {2 to Emerald Hill
on the Werris Creek to Mungindi line, » This option hynasses low speed curves and the towns
of Werris Creek and Gunnedah!~The setion wai'd congict of approximately 75 km of

Class 1 track. There are ai; ortuniti2s to_cpiitivse thealignmisad in later stages of the study.
Werris Creek high@peed thangle, (C59)

The purpose of-te devialion is (2 nrovidetanighiar speed alignment for the Werris Creek
bypass. The deviatiar-would consist orapprao.amately 1.2 km of Class 1 standard gauge

track or.new aligriment. approxirzeately. 1.3 km of Class 1 standard gauge (upgraded) track
on.ine existng alignnient and approxitiately 2.9 km of existing Class 1 track retained.

SprinG Ridga, w0 Breerza deviation (C59b) — major greenfield

This opfiit 1s an-«2hancaraent of deviation C59 to provide an increased journey time saving
bv.providing-¢-rore ci=ct route for the Werris Creek bypass. The deviation would consist of
25«km cf.Class 1 ctandard gauge track, almost entirely across floodplain.

Nazrabri kipoass (C58)

The purpose of the deviation is to remove low speed curves and bypass the town centre of
Naiabri. The deviation would consist of 10.5 km of Class 1 standard gauge.

Moree bypass (C17bl)

The purpose of the deviation is to remove low speed curves and bypass the town centre of
Moree. The deviation would consist of approximately 9 km of Class 1 standard gauge track
on new alignment. The alignment crosses two major power lines and about 2 km of zoned
industrial land and is generally across floodplain. There are opportunities to optimise the
alignment in later stages of the study.

Camurra deviation (C17b2)

The purpose of the deviation is to remove low speed curves at Camurra. The deviation
would consist of 3 km of Class 1 standard gauge track on new alignment generally across
floodplain.
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Figure 3-11 Premer to Emerald Hill
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3.34 Moree to Brisbane

Figure 3-12 below shows the possible deviations to replace sections of the reference case
between Moree and Brisbane. Figure 3-13 shows the Toowoomba area from Cecilvale and
Gatton which contains the most significant deviation options for this area.

Moree Nortrﬂ\
North Staﬂ—

Boggabmé:}\\

KiIdonaﬂ—
Yelarbonj\

Inglewoocﬂﬁ

Millmerran

Toowoomba

HJ

Cecilvale

)

Yargullen

Oakey]/
Gowrie}
Gatton}

Grandchester

S Opsible New Track

ExistingClass 1
N g Class 2

New Track in
/ Existing Corridor

i

L[J

Kagaru

Acacia Ridgg/

Lf_‘

Ceferen-e veviations

~n
Sresel-

Fiawre 3-1204ouree ta Bristban e refer=iice case and deviations

North Starto Xalarbea\(D05c) — major greenfield

Tha™urth £iarto Yeiaroon section is a greenfield section. The purpose of the option is to
provide e inore <incct route from North Star to Yelarbon whilst trying to avoid a floodplain
area tu theavzst. This option bypasses the towns of Boggabilla and Kildonan and provides
the misding ink between NSW and Queensland. The new route section would consist of
anji dximately 59 km of Class 1 standard gauge track.

Oakey bypass (D15c)

The Yargullen to Oakey section is a greenfield section. The purpose of the option is to
provide a more direct route from Yargullen and Oakey. This option bypasses low speed
curves and the town of Oakey. The new section would consist of approximately 16 km of
Class 1 standard gauge track.

Cecilvale to Gowrie via Wyreema West (D09b & D17c)

The Cecilvale to Wyreema West section is a new standard gauge section constructed
adjacent to the existing narrow gauge Millmerran to Wyreema line, which will require some
slight deviations outside of the QR corridor. The new route section would consist of
approximately 33 km of Class 1 standard gauge track.

The Wyreema West to Gowrie section is a greenfield section. The new section would
consist of approximately 20 km of Class 1 standard gauge track.

The purpose of the option is to remove low speed curves and gradients and to provide a
direct route from Wyreema West to Gowrie. D09b also is required to combine with D36c¢1.
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Cecilvale to Gatton south of Toowoomba (D09b & D36¢1)

This is an alternative range crossing which traverses the range to the south of Toowoomba,
and provides an alternative to the Wyreema West to Gatton option (D17c and D24C). ltis
94 km in length of Class 1 standard gauge track.

It is a combination of greenfield construction and new track adjacent to the existing QR line
between Cecilvale and Wyreema West.

By travelling to the south of Toowoomba this alignment would cross the range in a different
location than the existing alignment and would therefore not be able to capture the existing
western line traffic. Crossing to the south of Toowoomba is also a higher location to cross

than the existing alignment location to the north of Toowoomba.

Gowrie to Gatton low speed (D24c2)

An alternative to the major tunnelled D24c option, this alignment attempts to follow the
existing curvy and steep QR narrow gauge track between Gowrie and!_ackyer. Itis
approximately 57 km in length and a combination @ greenfield and new Class 1 standard
gauge track adjacent to the existing QR Ros2\o0d to Toower:0a line.
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Figure 3-13 Toowoomba area
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3.4 Upgrade improvements

In addition to identifying the improvements required for the reference train and expected
freight traffic to use the inland railway, other improvements to existing alignments (such as
track structure upgrade and bridge replacements) are possible. The upgrade from Class 2 to
Class 1 can be compared in the same way as the deviations discussed in section 5 of this
report. The bridge replacements that would be included in that upgrade are identified in
Appendix A. It should be noted that not all bridge upgrades have been included in the
journey time assessment at this stage. A review will be carried out during Stage 3.

There are two areas where the possible upgrades are applicable: Parkes to Werris Creek
and Narrabri to Moree. A full list of the sections is contained in Appendix A.
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4. Journey times

4.1 Introduction

The alignment options being considered during Stage 2 of the study were modelled using
RailSys computer software to provide an estimate of journey times. Models were developed
for:

= the reference case (comprising generally existing track from Melbourne to North Star
and new alignments from North Star to Acacia Ridge);

= upgraded track structure (along the existing alignments);
= deviations (comprising new alignments along greenfield routes).

In locations where the existing railway is derelict or does not exist, greenfield alignments
were considered as part of the reference case.

The journey time estimates for the reference ¢a 2, upgrades.aiiamninor deviations are given
in Table 4.1. Estimates for major deviatic.xs-are given in Tabie 4.2. Minor dcviations are
new sections of track which potentially ‘-<place between one and threzwtference case
sections. Major deviations replace @ larae numbe: of referonce cese sections and also
present alternatives to minor. Ceviaticie.

The journey times in Tanles 4.7 aunid 4.2 ere foriti= refereiice train travelling in a northbound
direction. Prelimincry mogeting afiians trayciiing in ttie southbound direction was also
undertaken in rage 2.4, 0nly the aorthtinund jeuey times have been listed in this section
as the total'g fferenves betiveen noitabound nd southbound are considered (with one
excep.ion) to lleminimal.” Thetwost signncant differences are listed in Appendix B of this
renort.

Table4-1 Jaurney Ve estirnates for reference case, upgrades and deviations

v

Journey Journey Deviation | Length | Deviation
Time Time Section (km) Journey
Estimate - | Estimate - time
Reference = Upgraded Estimate
case Track (mins)
(mins) (mins)
AO1 ~“Melbourne to Mangalore 117 88 N/A N/A
A02 Mangalore to Wodonga (south) 188 106 N/A N/A
AD3a Wodonga deviation 5 4 N/A N/A
A04 Wodonga (north) to Junee 163 106 N/A N/A
BO1 Junee to Junee (east) 4 3.5 N/A N/A
B02al Junee (east) to lllabo 15 8.25 N/A N/A
B02a2 lllabo to Bethungra (south) 11 8 N/A N/A
BO3 Bethungra (south) to Bethungra 8 9.25 N/A BO3a 8 9
(north)
BO4 Bethungra (north) to Frampton 4 25 N/A N/A
(south)
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Reference
case
section

Section name

Journey
Time
Estimate -
Reference
case
(mins)

Journey
Time
Estimate -
Upgraded
Track
(mins)

Deviation
Section

Length
(km)

ARTC

Deviation
Journey
time
Estimate
(mins)

BO5 Frampton (south) to Frampton 8 6.5 N/A B05a 5 6
(north)
BO7 Frampton (north) to 6 4 N/A BO7a 5 3
Cootamundra (south)
BOS Cootamundra (south) to 9 12.5 N/A N/A
Bauloora
B10 Bauloora to Yeo Yeo (south) 10 8 N/A N/A
B11 Yeo Yeo (south) to Yeo Yeo 4 2.75 N/A Blla 3 15
(north)
B12 Yeo Yeo (north) to Stockinbingal @ 8 6.75 N/A NIA
B15 Stockinbingal to Stockinbingal 1 1 N/A N/A
(north)
D K o s &
B16 Stockinbingal (north) to Maleeja 8 55 MIA NA
B18 Maleeja to Parkes (south) 59 796.75 N7 CUN/A
B19 Parkes (south) to Parkes (nor) € 725 ; N/A Bl19a 5 4.5
-\ WA -
Parkes (north) to Narionine 100 84 g 75 N/A
B20al (south)
B20a2 Narromine {sutith) t4 Narromif'=' 6 55 5
LY & 'o Ay C70 12 6.5
C0lal Narran e te/Naroming (2ast) o 5 10.25 10
N arromiio (eash) . Dubbg 4 20.25 16.5 N/A
C01a2 (west)
Dubbe. (#:251) to.Cusbo (on: 12 13 12.5 C57 10 5.5
Cco02 eact)
~Dubbo.{ihotn easi tu Barbigal 15 12 9.5 N/A
C03al (west)
Rarbinal® west) to Barbigal 6 5 4.5 Co03b1l 6 3.25
_Dsa2 (easi)
Rarbigal (east) to Muronbung 12 10.75 9.75 N/A
C03a3 (south)
Muronbung (south) to 9 8 7.75 C03b2 8 5
Ci)3a4 Muronbung (north)
Muronbung (north) to Boomley 12 9.5 8.25 N/A
C03a5 (south)
Boomley (south) to Boomley 27 26.25 25 C03b3 26 19.5
C03a6 (north)
Boomley (north) to Merrygoen 5 3.75 3.75 N/A
C03a7 (south)
Merrygoen (south) to Merrygoen = 13 13 12.5 C03b4 9 5
C03a8 (north)
Merrygoen (north) to Toogarlan 4 3.25 3 N/A
C03a9 (south)
Toogarlan (south) to Toogarlan 7 6.5 6 CO03b5 6 4
C03a10 (north)
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Reference Section name Journey Journey Deviation Length | Deviation
case Time Time Section (km) Journey
section Estimate - = Estimate - time
Reference = Upgraded Estimate
case Track (mins)
(mins) (mins)
Toogarlan (north) to Piambra 13 10 8.25 N/A
C03all (south)
Piambra (south) to Piambra 2 15 1.25 CO03b6 2 1
C03a12 (north)
C03a13 Piambra (north) to Binnaway 4 35 35 N/A
C04b1 Binnaway to Binnaway (east) 3.25 3.25 N/A
Binnaway (east) to Ulinda 3.75 3.75 N/A
C04a4 deviation (north)
C04a5 Ulinda (north) to Ulinda (south) 5 3.75 3.5 CAlE2 4 2.75
C04a6 Ulinda (south) to Oakey Creek 27 22 19.25 N/A
Co04a7 Oakey Creek to Premer (west) 27 X% 23.75 C04b3 23 15.75
Premer (west) to Premer 2 | 2.25 2
C04a8 (central)
G QY |
Premer (central) to Premer 1 0.t (AN C16b 4 25
C04a9 (north) |
C04al0 Premer (north) to Prem<:qeast» 2 2 | 275
\ e - S "
Co05al Premer (east) te.cning Ricge 0 23.25 21.25 N/A
Spring Ridoe 12 Turilawa (high™ o7 T o105 17 N/A
C05a2 speed was?) § ‘ ‘7 ¢ L >
Turilzan =z (high seeed.wves?) to ] 2 15
Co6al Tirrawa (lovsspeed scath) -~ R
Turilavie, (jow snoed soutli to 1 0.75 0.75
C60 ‘4 Turilawa (lovi.<peed noith) < = 59 5 4
N Turilawa\ow spesd rorth) W 2 1.75 N/A
COvaz Turilawa(high ¢oeed nstn)
Turawa (R'gh speesi north) to 19 10.75 N/A N/A
Co7al “Breeze- ~
C07a2< "+ Br¢zzato Ei'erald Hil 63 38 N/A N/A
cc8 cmerc!d Hill to Baan Baa 29 18 N/A N/A
Cc09 “Eaun Baa to Narrabri (south) 29 16.5 N/A N/A
“Narrabri (south) to Narrabri 15 185 185 C58 11 5.75
C10 «. (north)
cl1 Narrabri (north) to Moree (south) = 85 88.5 52 N/A
Cil7al Moree (south) to Moree (east) 4 3.75 2.25 N/A
Moree (east) to Moree (north-
C17a2 vl (east) ( 9.25 7 C17b1 9 4.75
Moree (north-east) to Camurra 6 4.25 N/A N/A
Cl7a3 (south)
Camurra (south) to Moree
cl7ad oty (south) 5 5.5 N/A C17b2 3 1.75
DOla Moree (north) to North Star 78 48.75 N/A N/A
D02a North Star to Boggabilla 26 15 N/A
D03c Boggabilla to Kildonan 13 7 N/A D05C 59 33.25
D04a Kildonan to Yelarbon 34 21 N/A
D06a Yelarbon to Inglewood 34 24 N/A N/A
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Reference Section name Journey Journey Deviation Length | Deviation
case Time Time Section (km) Journey
section Estimate - = Estimate - time
Reference = Upgraded Estimate
case Track (mins)
(mins) (mins)
D0O7c Inglewood to Millmerran 74 47 N/A N/A
D08a Millmerran to Cecilvale 23 20 N/A N/A
Dil4c Cecilvale to Yargullen 31 19 N/A N/A
D15a Yargullen to Oakey 18 12 N/A D15C 16 9.25
Di16a Oakey to Gowrie 12 14 N/A N/A
D24c Gowrie to Gatton 41 25 N/A D24c2 57 38.75
Gatton to Grandchester / 29 14 N/A N/A
D25¢ Rosewood -
Grandchester / Rosewood to 56 35 N/A N
D26¢c Kagaru r-. ot
D28a Kagaru to Acacia Ridge 34 18 N/A N/A
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Table 4-2 Journey time estimates for deviations bypassing multiple reference case

sections
Deviation name Reference case Journey Journey Deviati Deviation
Sections Time Time on Journey
Estimate Estimate Section Time
Reference  Upgraded Estimate(
case Track mins)
(mins) (mins)
Junee to BO1+ B02al+ BO2a2+ 86 72 72 BOlc& | 51 32.75
Stockinbingal B03+ B04+ BO5+ BO7+ B14
B0O8+ B10+ B11+ B12
lllabo to B02a2+ B0O3+ BO4+ 68 60.25 60.25 Bl4a 39 26.75
Stockinbingal BO5+ BO7+ B08+ B10+
B11+ B12
Cootamundra BO7+ B08 15 11.5 11.5 309 10 5.5
bypass
Stockinbingal B11+ B12+ B15+ B16 21 LS 16 B17 : 13 7
bypass }
Piambrato Ulinda  C03al3+ CO4bl+ 6 ¢ 1425 ‘ 14 C03b7 11 8.5
deviation C04a4+ C04a5 i
Premer to Emerald = C04al10+ CO5al+ 1.4 2045 ‘ 92 C62 75 42.25
Hill C05a2 + C06al~C60+
C06a2+ CC7oi+
C07a2+ \
Spring Ridge to CChu .+ Cloni+ CRC+ ‘ 50 ‘ 4215 35.25 C59b 23 125
Breeza deviation Cu6a2:-C0/7al ‘ !
Cecilvale to Gevre | D1+ D15A D164 6% 45 45 D09B & @ 53 39.25
via Wyreeme Vi/est D17C
Ceci'valoto Gatton | D'C+ D1UA+ D18A+ 101.9 70 70 D09B & 94
southof i24C D36c1
Toowoomba ‘
AL Operational modelling assumptions

lourney time estimates were made using the Railsys computer simulation package (the
model). This model uses data for locomotives, wagons, gradients, speed restrictions and

timetabling principles to simulate train operations with a high level of sophistication.

For this study, the reference train data was input using published power and resistance data
for three 3,200kW AC drive diesel locomotives and a typical 40% double stacked container
train, with a total length of 1,800 m. This combination was chosen using the TOC Manual
power to weight requirements for a superfreighter train required over the hilly Sydney to

Junee route, and resulted in the reference train achieving the same or slightly better
performance than allowed for in the existing timetable for a superfreighter train on the

Coastal Route, which was considered to be realistic.

The model was set to run the train 5% slower than the fastest possible performance for each
section, to allow comparison with typical timetable times. An allowance of 5% is typically
made for the variations in running times caused by such things as minor temporary speed
restrictions and variations in driving styles, rollingstock maintenance standards, and weather
conditions.
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No allowance for crossing moves was made in the model in Stage 2.
Gradient and speed restriction data was obtained from various ARTC sources.

Where line speed was modelled above present maximum speeds, the curve diagrams and
TOC Manual were used to identify curves and an estimate was made of the maximum
achievable speed (using Table 4-3). It was assumed it would be possible to construct
adequate cant transitions on the existing formation, and that a maximum cant deficiency of
80 mm is permitted.

Table 4-3 Maximum Speeds at Curves

Maximum Speed Band of Curves in 100 m Increments

Speed — 70km/h
Radius (m) Cant, E (mm) | Deficiency, D (mm) « iotal E+D (mm)
300 118 -4 " 103
Speed — 80km/h \“ D
Radius (m) Cant = in;m) Deficir,“\;‘;, B (mm) r:z; E+D (mm)
400 105 o ’ " 189
Speed —90km/h N ”; jf‘ - N
Radius (m) . Cant.E (nm) 1 DeECiU‘.L,’v‘ Di(mm) Total E+D (mm)
500 . 2 N~ V1D 101
Speed —2L%m/h ‘
Raﬁ'lu; (m)i 2P\ iidl’;t? ;~;1.) Deficiency, D (mm) Total E+D (mm)
600, A O - 1 77 197
Speed —1i0km/h ‘
Radius :n;) 2 v Cant, E (mm) | Deficiency, D (mm) Total E+D (mm)
P - 125 80 204
Sneed — 1134A1/h
\ ;adius (nil)i Cant, E (mm) | Deficiency, D (mm) Total E+D (mm)
aR 119 76 195
" Speed — 125km/h
Radius (m) Cant, E (mm) | Deficiency, D (mm) Total E+D (mm)
900 125 80 205
Speed — 130km/h
Radius (m) Cant, E (mm) | Deficiency, D (mm) Total E+D (mm)
900 125 80 205

In general, using data from the above table resulted in only small or no increases in speed at
most curves when compared with existing restrictions.

During Stage 2 of the study, as lines were developed, they were modelled in isolation from
each other. The accuracy of the modelling will be further improved in Stage 3 of the study
when the models will be joined to create a single model for the inland rail alignment.
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4.2.1 Reference case assumptions

For the reference case journey times, assumptions were made in building the model of the
infrastructure. EXxisting speed restrictions, detailed in the ARTC TOC Manual for an existing
train with characteristics similar to the reference train, were retained with the following six
exceptions.

Melbourne to Cootamundra

As suggested by ARTC'’s 2008 — 2024 Interstate and Hunter Valley Rail Infrastructure
Strategy (2024 Strategy), it was assumed that the line will be capable of conveying the
reference train at 115 km/h. It was assumed that the Bethungra Spiral will be modified by
ARTC to enable double stacking. Changes to the alignment at Bethungra were modelled.

Cootamundra to Parkes

In line with the 2024 Strategy it was assumed that the upgrade of the line to Class 1
standards will result in a railway capable of conveying the reference trair at 115 km/h.

The Lachlan River bridge near Forbes is a throuah-truss girderbiizige with a speed
restriction. It was assumed that ARTC wii' izzve replaced.it witn a bridge capizkle of carrying
double stack container trains at 115 kn/1.” The adjacen: 20 km/h level.ciossing speed
restriction was retained as it was acsumed that sigithiag distances yv<+= not adequate to
remove the speed restriction.

Parkes to Turilawa

These Class 2 linec wvere acsumed+obe ura. zded 1 convey the reference train by
replacement ¢ s ciecteq hiidgas \aetailellin Takie 3.3), which could then be used by the
referenceti=in at 2yisting L= speeds. Speed restrictions at curves were eased in line with
the tatile abovz., All otti='speeii iestritticns were retained.

Using the ARTCTOC Mzrual for guidance, the reference train was assumed to be able to
travel at a madmum speed. ¢ 30 km/h over this line.

The N'acquarie uver Lridge at Dubbo is a through-truss girder bridge with a speed
resiviction” wwag-assumed to have been replaced by a bridge capable of carrying double
stackcoitaineis. The adjacent lines through Dubbo were assumed to have been retained
thet 30 ki speed restriction.

It vis'assumed that short bypasses are constructed at Binnaway and Werris Creek,
2nabling trains to travel on the inland rail route without the need to reverse.
Turilawa to Narrabri

In accordance with the 2024 Strategy, it was assumed that upgrading of this Class 1 line to
allow the reference train to travel at 115 km/h would have taken place by the time Inland Rail
is operating.

Narrabri to Moree

Using the ARTC TOC Manual for guidance, it was assumed that this Class 2 line will be able
to convey the reference train at 80 km/h. It was assumed that the Namoi River Bridge at
Narrabri, which currently has a speed restriction over it, is replaced by a bridge capable of
carrying the reference train.

Moree to Boggabilla

It was assumed that these Class 3 and derelict lines would be upgraded and renewed to
Class 1 standards, capable of carrying the reference train at 115 km/h, if the inland railway
was constructed along the alignment. Speed restrictions around curves were estimated.
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4.2.2 Upgrade case assumptions

Additions to the reference case model were made for the upgrade case journey times. The
ARTC curve and gradient book was studied to identify curves and speeds allocated in Table
4-3 above. This resulted in some curves, which are unrestricted where the current maximum
speed is 80km/h or 100 km/h, having speed restrictions below the new maximum of 115
km/h.

In this review eight speed restrictions were found which did not appear to be applied solely
due to curves (see Table 4.4 below). Where there were curves within the existing restriction,
these were used to assume a speed increase. Otherwise, these restrictions were retained.
Further investigation is required to confirm the potential maximum speed and length of these
restrictions.

All other areas had the speed increased from the current maximum for the reference train of
60km/h, 80km/h or 100 km/h, to 115 km/h. This assumption therefore implies that all
structures are either capable of carrying the reference train at 115 10/l now, or are
upgraded to allow this.

Table 4-4 Non Curve Related Speed Re<rictions

¢
Approximate location Section { @b eexisting Assumed
ngt Speed Upgrade
? (km/h) Speed
Between Dubbo and TClia2 ‘ 471.360 to 471.200 680 80 95
Narromine \
A ‘ ) A O _
Boomley ; C02a€ 574430+ %29.590 5,160 70, 65, 70 80, 70, 80
( 5 &
Piambra u3al2 449440 to 449.610 170 80 80
\
S "o M 3
Piemer ‘ Ct4ar 524.385 to 525.881 1,469 80 90
Caroona ‘ CUS 581.402 to 583.196 1,794 80 85
Emere!c Hill cov 493.025 to 494.638 1,613 80 80
wlarrabri South luretion C10 564.600 to 564.680 80 80 80
Narrabri C10 568.713 to 568.860 147 50 50

Parkes to Turilawa

These Class 2 lines were assumed to be upgraded to convey the reference train by
replacement of the same selected bridges upgraded in the reference case, which could then
be used by the reference train at 115 km/h. Speed restrictions around curves were

estimated.

Narrabri to Moree

It was assumed that this Class 2 line would be upgraded to Class 1 standards, capable of
carrying the reference train at 115 km/h, if the inland railway was constructed along the

alignment.
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4.3 Summary

The modelling during Stage 2 has estimated the total journey time between Melbourne and
Brisbane for the reference train to travel along the reference case alignment to be:

= 23 hours, 2 minutes; to which would be added time for crossing trains and other
operational requirements, totalling between 4 and 6 hours

This reference case assumes essential infrastructure is constructed to remove the need for
reversals at Binnaway and Werris Creek, to upgrade bridges which currently impose
significant speed restrictions on the existing railway, and to provide new alignments in
Queensland via Boggabilla, Kildonan, Yelarbon, Inglewood, Millmerran, Cecilvale, Yargullen,
Oakey, Gowrie, Gatton, Grandchester/Rosewood and Kagaru.

Modelling has also estimated the journey times for the reference case alignment with the
track upgraded at various locations to Class 1 standard:

= 21 hours, 31 minutes; to which would be add~d time for crossiii vains and other
operational requirements, totalling betwezrn 4 and 6 hours

It is important to note that the modeling wo-k undertaken.ii: Stage 2 is an.izisiovement in

accuracy from Stage 1 and further sttdy of train moyverents and time:ahies is required in

Stage 3 to improve the confidence cf thestotal jouriney times, espetially the additional time
for crossing delays and othai Gperaticnal racLiz 2menis.

To put the assessmetic of options inta perspecti ‘e, themstimated total journey time savings
for the quickest &ii3ismentusinganetsectial s preserited in this working paper is:

= 1 hour 1 mininas savitg by upgrading tite existing alignments to a Class 1 standard
an sections betwear Parkes and Ricmer (B20al, C0la2, C03al, C03a3, C03a5,
C03e9, C03al’, C04a6), Narrakri'and Moree (C11, C17al andC17a3);

= Z..0urs,<Ld mirvtes saving tiom the deviations along the route (BOlc, B14, B19a, C70,
C57/203bl. ©03b2-3b3, CO3b4, CO3b5, CO3b6, CO3b7, C04b3, C62, C58, C17b1,
CA7b2..[05C, RGIB and D17C);

The modriling hastherefore estimated the total journey time between Melbourne and

Brisbaiie for s fastest Stage 2 option® to be:

4 “8hours, 36 minutes in the northbound direction; to which would be added time for
crossing trains and other operational requirements, totalling between 4 and 6 hours.

t Stage 1 considered faster options that were not progressed to Stage 2 due to high capital cost; refer to Working Paper No.5 for the
detailed analysis.
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Evaluation of options

Introduction

The purpose of this section is to evaluate the options for journey time improvements
presented in section 3. The criteria used for the analysis are environmental factors, capital
cost and journey time saving. Other factors such as additional benefits to other railway
corridors was considered but not analysed in detail.

This analysis will be used to determine the route to be taken forward for further examination
in Stage 3 of this study based upon a journey time requirement of 27 hours. Further
economic and financial analysis will be undertaken in Working Paper No. 12 (Stage 2
Economic and Financial Analysis) and in Stage 3 of this study to determine the final
alignment and operating delays for the railway.

Environment and land use

In Stage 2 of the study preliminary«=avironmental assessment was_conaucted for the route
options. This assessment in pre~entedti»Working Pao=: o. 7.CA preliminary land
assessment was also conductedandis presorited iirvvorking ifaper No. 8. A summary of
the results from these varking p:persiis contaired in Appendix D.

The assessments ‘cund tiat, whist' scome:cf the deviations are considered preferable to the
reference czse predcminant’y town bycassed),.inere are no constraints on the reference
case thiav.could netbe agdressecd thirougkh fuither route refinement, mitigation, or
mai’agemescadring constrizion. Therefore no deviations were progressed for further

s nialysizion envitonmentai grounds-alone.

Most of the <iaviations Invalvea construction of a new railway through greenfield areas, with
poteritia impasis on i 2ntiied environmental and land use constraints. For several
doviations aignificance-constraints were identified. These would result in difficulties in
obtairin,g plarivi:g approval, particularly considering there are better alternatives available,
nau.ely, thaveference case. It was therefore decided that the following deviations should be
excluded from the analysis due to environmental constraints:

< Frampton to Cootamundra South deviation (BO7a) - the deviation would cause loss and
fragmentation of endangered ecological species and threatened species;

¢ Muronbong deviation (C03b2) — the deviation would cause endangered ecological
species to be fragmented,;

e Boomley deviation (CO3b3) — the deviation is adjacent to the Goonoo Stage forest and
would impact upon endangered ecological communities and threatened species;

e Cecilvale to Gowrie via Wyreema West (D09b & D17c) — this section passes through
populated areas to the west of Toowoomba;

e Cecilvale to Gatton south of Toowoomba (D09C & D36c1) — this section would affect
populated areas east of Toowoomba; would involve extensive vegetation clearing
through important ecological areas; and would involve construction in steep, vegetated
and inaccessible terrain;

o Gowrie to Gatton low speed (D24c2) — this section would affect populated areas; would
involve extensive vegetation clearing, including through the White Mountain Forest
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Reserve; and could affect identified heritage items. It would also require construction in
steep, vegetated and inaccessible terrain.

Capital works costings

Capital works cost estimates were prepared for each reference case, upgrade and deviation
option. The details of these estimates can be found in Working Paper No. 11 (Stage 2
Capital Works Costings). Costs were estimated using the following:

o reference case definition in section 3.2,

e upgrade criteria in section 3.4,

¢ greenfield track using preliminary designs and Working Paper No.6 — Design Standards.
The costs have been used in the analysis below and are contained in Appendix C.

Journey time

A total journey time requirement of 27 hours haspeen specified {0 inland Rail. This journey
time comprises running time and delays faric:ossing and refue.iing. During Siage 2 of this
study, it has been assumed that the de’cys will be 6 houres; further medeiing and timetable
planning in Stage 3 will consider this aelay and det<rimine the cost af-cctiveness of adding
additional loops to reduce journey time. “in placs of builciily deyicions.

When selecting the deviaticns ar. |l upgre2s for fui’rier anAi’sis in Stage 3, an extra

45 minute contingerc ~was inciuded “C.allow &1 the e¢timating inaccuracy.

Hence, reducirg e totel journey dime of 27 houi s by the six hours and 45 minutes gives an
in-motion tiael tima requirenient of 20 noura cnid 15 minutes. The reference case travel

time<r c=ctions1.3'1s 22 ltours 51372 niine tes, therefore a short-list of options saving 2 hours
ard 47 miautes of iavel timewas sai2cted to investigate further in Stage 3.

Analysi®

Czolrai costand jouriizy time are used in the analysis to differentiate the options.
incremeintal cost icrused in the analysis, that is, the capital cost of the deviation (or upgrade)
minrus ihe ¢Gseof the reference case alternative.

The following table ranks the deviations and upgrades in order of incremental cost for each
mirvie of journey time saved. The options with the lowest capital cost per minute saved
were considered the most economic options. Sections that are highlighted green have been
excluded for the environmental reasons described above. The negative incremental cost for
DO5C and D15C indicate that the capital cost of the deviation is estimated to be less than the
cost of the reference case. As there is no existing route in this area the reference case was
assumed to be the route within the existing corridor wherever possible.

The table below contains only the more economic options, the complete table is contained in
Appendix C along with the complete analysis of journey times, lengths and capital costs.

2 Refer to Working Paper No. 2, Review of Route Options, for the derivation of this figure.
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Journey time
improvement

Section Name

Table 5-1 Cost per minute saved

Reference case alternative

Journey
time saving
(IIES)

Cost ($),
(deviation/
upgrade -
reference case

ARTC

Cost per
minute saved

D15C Oakey bypass D15A -$89,840,400 -$32,669,236
DO5C North Star to Yelarbon D02+ D03+ D04 9.75 -$18,322,100 -$1,879,190
C58 Narrabri bypass C10 12.75 $26,862,400 $2,106,855
C70 Narromine bypass B20a2+ C0lal 9.25 $24,006,700 $2,595,319
Upgrade Narrabri (north) to Moree Cl1 36.5 $112,048,900  $3,069,833
(south)
B17 Stockinbingal bypass Bl1l+ B12+ B15+ B16 9 $31,296,800 $3,477,422
Upgrade Moree (south) to Moree Ci7al 15 $5,563,400 $3,708,933
(east)
C59b Spring Ridge to Breeza C05a2+ C0O6al+ C60+ 24.5 $92,200,200 $3,763,273
C06a2+ C07al
BOlc & B14  Junee to Stockinbingal BO1+ BO2al+ B02a2+ 39.25 $150,421,800 $3,832,403
B03+ B04+ BO5+ BO7+
B0O8+ B10+ B11+ Bi.
C03b7 Piambra to Ulinda deviation C03al3+ C04bi+ 5.75 $22,405,300 $3,896,574
C04a4+ C04a3
Bl4a lllabo to Stockinbingal B02a2+ B + BO4+ BO5+ ...3.5 $135,585,100 $4,169,704
BO7+ Bu0s+ B10+ B11+
B1Z
C03b4 Merrygoen deviation Z203a8 C $34,346,500 $4,293,313
C57 Dubbo bypass Coz 7.5 $32,226,400 $4,296,853
C17b2 Camurra deviation c..7a4 5710 $19,380,500 $5,168,133
C62 Premer to Emeralait.:h C04a10+ C05e 2+ C0522 7 62.25 $374,276,800 $6,012,479
- D(hal+ oL+ Chbal+
Co7al+~.dra2
B19a Parkes h rass B1¢ 2.75 $18,467,100 $6,715,309
DO09B & Cecilvaie to Zowrie Vvie T L4C+SA5C+ D16A 3 $21,737,300 $7,245,767
D17C Viyreema w'est
Upgrade Dubba (riorth east) o CLRaL 25 $18,988,000 $7,595,200
Baih.gal (wes)
Uporaac Parkes {noith) te - Nairomie B20al 19.25 $149,794,300 $7,781,522
(secur)
C04b3 Cakey Crie«0 Preiver CO4a7 8.75 $77,318,400 $8,836,389
seviaticn
C03b3 Booun.icy deviaiion C03a6 6.75 $60,037,900 $8,894,504
Upgrede Sremer-\v=st) to Premer C04a8 0.25 $2,455,900 $9,823,600
(centiar)
wpgrade MAiromine (east) to Dubbo C01a2 3.75 $38,533,200 $10,275,520
(west)
8.6 Explanation of results

The options highlighted yellow above give a journey time reduction of 2 hours and
57.5 minutes, which reduce the total journey time to the specified 27 hours.

The short-listed options were found to be cost effective for the following reasons.

56.1 Reduction in distance

Deviations that are considerably shorter than the reference case significantly reduce the
journey time. Deviations that achieve this are:

¢ lllabo to Stockinbingal (B14a);

® For the purposes of this comparative analysis, D15A has been replaced in the reference case by D15C as D15C was found to be
less expensive and quicker than D15A and thus gives a more accurate comparison.
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o Parkes bypass (B19a);

¢ Merrygoen deviation (C03b4);

¢ Narromine bypass (C70);

e Spring Ridge to Breeza (C59b); and
e Camurra deviation (C17b2).

5.6.2 Avoiding reference case costs

By avoiding a high cost on the reference case a deviation has an improved incremental cost.
Deviations which avoid a high cost on the reference case alignment are:

e Dubbo bypass (C57) as the reference case assumes significant cost to replace the
Macquarie River Bridge;

e Piambra to Ulinda deviation (C03b7) as the reference case includes new track to
eliminate the reversal at Binnaway (C04b1). This option alsc.i=duces the length of
the reference alignment by about 5 km;

¢ Narrabri bypass (C58) as the reference case (C10) assumes the Namnci River Bridge
and the Narrabri Bridge will bettpgraded,;

¢ North Star to Yelarbon (D0ZC) as the refefence case reguires rebuilding of the
derelict North Star te %30ggait.ina (D92a) secti~n,a nevw section with a large bridge
crossing the bordei (D05 ) and ¢ new standard gouge section within the existing
narrow gaug<-corricar uetwean Kildet:an and #zlarbon (D04a);

o Oakey/ypass(D1isC) wiich is.chaaperanan the reference case (D15A).

5.6.3 Upgrades

Ypyrading from Class 2 toi.Class.. will increase the line speed for the reference train and
theretare redice the juliney time.

Optiong.vtiere 2 uparade was found to be cost effective are:

¢ between.Pakes (north) and Narromine (south) (B20al) — where the existing track is
straight and flat so the reference train can realize the benefits of the increased line
snead;

¢, petween Narrabri (north) and Moree (south) (C11) and Moree (south) to Moree
(east) (C17al) — where the existing is relatively straight and flat and the reference
train has a current speed restriction of 60 km/h.

5.6.4 Options not selected

Junee to Stockinbingal versus lllabo to Stockinbingal (BO1c + B14 vs B14a)

These two greenfield alignments achieve the same purpose; providing a more direct route,
bypassing the tight curves and steep grades in the Bethungra area. The journey time and
capital expenditure estimates for the two alignments are proportional. Environment and land
factors were used to differentiate between the two options, lllabo to Stockinbingal (B14a)
aligns more closely with the property boundaries and uses more of the existing corridor, it is
considered to provide fewer land impacts and lower acquisition costs. Therefore lllabo to
Stockinbingal was chosen in preference to Junee to Stockinbingal (BO1c + B14).
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Parallel options

Some options were cost effective when considered in isolation, but are located in parallel to
other more favourable options. Therefore Junee to Stockinbingal (BO1C+B14),
Stockinbingal bypass (B17) and Premer to Emerald Hill (C62) will not be considered in
Stage 3.

High construction costs

The analysis showed many of the options to be less favourable due to significant capital
expenditure being required for tunnels, deep cuttings, large embankments (in hilly terrain)
and significant structures.

Upgrades and curve easing

On sections where the existing track is undulating and winding between Narromine and
Werris Creek upgrading the track to increase the line speed of the reference train from

80 km/h to 115 km/h does not give a significant reduction in journey time as the curves and
grades still constrain the speed of the train. A nuriher of deviations were considered in
Stage 2 to eliminate the low speed curves. Howcver due to the ninimal journey time
improvement and relatively high constructiniy costs they di< not prove to be;ciist effective
solutions.
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Appendix A
)
R oo\&‘ N *0‘\ Bridge works

N 4 A 9‘\\6 for Class 2 and Class 3
o track upgrades
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It has been assumed at this stage that all bridges will be replaced as part of the track
upgrades. Once bridge capacity information is provided we will review this assumption
during Stage 3 and some existing bridges may be adequate and can remain.

The sections that could be upgraded from Class 2 to Class 1 are listed in Table A-1. The
bridges on those sections that may require upgrading are included in Table A-2. The bridges
on the existing Class 3 track which are likely to require upgrading are contained in Table A-3.

Table A-1 Possible sections for Upgrade from Class 2 to Class 1

Section | Description

B20al Parkes (north) to Narromine (south)

B20a2 Narromine (south) to Narromine

Co01lal Narromine to Narromine (east)

Co01a2 Narromine (east) to Dubbo (west) v
co2 Dubbo (west) to Dubbo (north e&sd 2

Co03al Dubbo (north east) to Barbica'{west)

C03a2 Barbigal (west) to Barbiga. (east)

C03a3 Barbigal (east) t¢. Auronbinyg (sowti)

C03a4 Muronbung»{couth) to i Aureribur.g (nort)

C03a5 Murcizntng (rciih) to Bocailey (sciih)

C03a6 q 2oomley+‘south) t¢ Eoomley (rorth)

C02a7." Beomley (nurta) to Matiygoen {south)
N~ Al CAY T A e\
V0sa8 ‘ wlerrvgoen (south)io Marizjoen (north)

C03a? ‘ Nairygoerifiiorth) & Toogarlan (south)
P _

C03ala ‘ Tocganan fsoutt) to Toogarlan (north)

1 Toogarlan’(north) to Piambra (south)

25all

X (7303.'(1,_‘ ) ‘ P:ar.bra (south) to Piambra (north)

~£3a12 ' Piambra (north) to Binnaway

Cee Binnaway (east) to Ulinda (north)

C04a5  Ulinda (north) to Ulinda (south)
C04a6 Ulinda (south) to Oakey Creek
Co04a7 Oakey Creek to Premer (west)

C04a8 Premer (west) to Premer (central)

C04a9 Premer (central) to Premer (north)

C04al0 Premer (north) to Premer (east)

Co05al Premer (east) to Spring Ridge

C05a2 Spring Ridge to Turilawa (high speed west)

Co06al Turilawa (high speed west) to Turilawa (low speed south)

Cc11 Narrabri (north) to Moree (south)

Cl7al Moree (south) to Moree (east)
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Table A-2 Possible Bridge Upgrade works — Existing Class 2 track

Section Location = Structures Upgrade Summary

B20al 453.403  Goobang Jct Underbridge

Proposed Bridge Type

(refer to WP No. 11)

Type 6 Culvert

B20al 454.844  Goobang Jct Underbridge

Type 3

B20al 455228  Goobang Jct Underbridge

Type 3

B20al 460.698  Goonumbla Underbridge

Type 6 Culvert

B20al 461.157  Goonumbla Underbridge

Type 3

B20al 468.176  Goonumbla Underbridge

Type 6 Culvert

B20al 468.565  Goonumbla Underbridge

Type 3

B20al 478.262  Mickibri Underbridge

Type 3

B20al 484.829 Mickibri Underbridge

Type & Cuivert

B20al 498.870  Peak Hill Underbric'ys

Type 6 Culvert

B20al 503599  Peak Hill Undebiidge
B20al 505.502 Peak Hil YInaerbritge

~Type 3

>ype 30

B20al 507.025 Peax Hill “Incaroridga

Tyon & Culvert

B20al 509.640_ (
B20al 512.672

Peak Hi."dnderariage

Jeniingle Arest Undesbrids,2

‘1ype 6 Culvert

Type 6 Culvert

\
B20al  (t150110)  Tomingiey Wast Underridge

Type 3

B20a2 515501 -~ Tomingicy West i derbridge

Type 6 Culvert

Bzlal = 519224 ‘ Tomingley Mest Underbridge

Type 3

- B20ai” Lj'/_3.5407 | Wyarsa Underbridge

Type 6 Culvert

B2021-, " 5221308 ¢ Wyanga Underbridge Type 6 Culvert
a1l } 529.274 ~  Wyanga Underbridge Type 6 Culvert
' B20aL ! R19.768 Wyanga Underbridge Type 3

320al 0 546,542 Narwonah Underbridge Type 3

B2%al 547.559  Narwonah Underbridge

Type 6 Culvert

B20al 547.739 Narwonah Underbridge

Type 6 Culvert

B20al 547.841  Narwonah Underbridge

Type 6 Culvert

B20al 548.064 Narwonah Underbridge

Type 6 Culvert

B20a2 552.631 Narromine Cowl Underbridge

Type 3

B20a2 556.478 Narromine Silo Rd Underbridge

Type 6 Culvert

COlal 469.936  Minore Underbridge

Type 6 Culvert

Whylandra Ck (No.2) & Delroy

COlal 471.417  St(No.3 Spa Type 3
C0la2 483.770  Brummagen Ck Type 3
C0la2 485278  Minore Creek Underbridge Type 3
C0la2 462.988  Macquarie River & Viaducts Type 3
C0la2 468.319  Sandy Creek Type 3

CO3al 469.465  Troy Jct Underbridge

Type 6 Culvert

Co03al 471.848  Troy Jct Underbridge

Type 3
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Section Location

Structures Upgrade Summary

Proposed Bridge Type

(refer to WP No. 11)

CO3al 480.507  Beni Beni Creek Underbridge Type 3
C03a2 485.336 Beni Plain Creek Underbridge Type 3
Ballimore Mitchell Creek
CO3a3 491.216 Underbridge Type 3
CO3a3 493.198 Ballimore Underbridge Type 3
C03a3 496.813 Ballimore Creek Underbridge Type 3
Co3a3 502.374 Muronbung Underbridge Type 6 Culvert
CO3a4 504.174 Spicers Creek Underbridge Type 3
Baragonumble Creek
CO3a4 509.099 Underbridge Type 3
C03a5 515710  Elong Elong Underbridge Type 3
C03a5 517.974  Talbragar River Underbridge " Type3 |
C03a6 523.915 Elong Elong Underbridg® Type < -
C03a6 524.087 Elong Elong Undararidge ~iype 3 €
C03a6 525.186 Elong Elong/Criderbridge .. Type3 _(
C03a6 526.975  Elong4i'ciig Undcrbridoe, “ype?
C03a6 549.077 Eloig Elo.)g Undeieridge | Tve 3
“,iendocrin Maizygoen Croex

C03a7 553414 © Undridee A Type 3
C03a8 41900 _ < Merrygoen Undc:hiidge. Type 6 Culvert
C03a8. 424,172 } Notvygoerinderbridge Type 3

- CCGhazv \450.478 " Tooya'lan Cré=x Underbridge Type 3
CO3ali ‘ 428273 ‘7 v!ellrex Lirderbridge Type 3

C03all ‘440677

al
u'a'rex Underbridge

Type 6 Culvert

Qe | 14421293

Piambra Underbridge

Type 6 Culvert

~ P
CJ3aly " 440431

Piambra Underbridge Type 3
Coza13. 4‘ 453.505  Ulindah Creek Underbridge Type 3
~C04al 456.012  Binnaway Creek Underbridge Type 3
O+4a3 462.039  Binnaway Underbridge Type 3
Co4as 470.218  Ulindah Creek Underbridge Type 3
CO4a6 482.351  Weetaliba Underbridge Type 3
C04a6 483.277  Weetaliba Underbridge Type 3
C04a6 484.060 Weetaliba Underbridge Type 3
C04a6 485.331 Weetaliba Underbridge Type 3
C04a6 496.033 Oakey Creek Underbridge Type 3
COSal 529.736  Premer Underbridge Type 3
COSal 529.917 Cox’s Creek Underbridge Type 3
COSal 530.997 Premer Underbridge Type 3
COSal 531.466  Premer Underbridge Type 3
COSal 531.888 Premer Underbridge Type 3
COSal 532.250  Premer Underbridge Type 3
Cosal 533.739 Premer Underbridge Type 6 Culvert
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Section

Location

Structures Upgrade Summary

Proposed Bridge Type

(refer to WP No. 11)

CO5al 535.811 Yannergee Underbridge Type 6 Culvert

COSal 538.547 Yannergee Underbridge Type 3

Cosal 539.734 Underbridge Type 6 Culvert

C05al 565023  Underbridge Type 6 Culvert

COSal 529.736  Premer - underbridge Type 3

C05a2 583.146 Caroona - underbridge Type 3

C05a2 584.856 Underbridge Type 3

C10 569.930 Narrabri - underbridge Type 3
Narrabri — Mulgate Creek -

C10 571.605 underbridge Type 3

Ci1 581.180 Narrabri - underbridge Type 6 Culer
Edgeroi — Spring Creek -

Cl1 582.605 underbridge [ Type < -
Edgeroi - Bobbiwaa _:zek -

Cc11 586.200 underbridge .« Type 3
Edgeroi Underiridge -

Cl1 589.300 underbrisie > fiype 6 Cilvert
Edgerci Undei'niuge -

Cii 599.445 una = oridoe Q. N Tyon G Culvert
=dgeroi’- ren Mile Creek:*

Ccl1 600.500 ") " und@&iridge - - Type 3

| Beiata - Cooney Croek -
Cl1 /20010 _. % underbridge < Type 6 Culvert
| Gu'ley Undertridge -

Cl1 633:085 _underbrislge Type 6 Culvert

Gurlwy - Courélie Creek -
JCi1 _~ [641510° _usderbridae Type 3
‘ | “GurleysUriderbridge -
Cll <~ ©47.085 | unteruridge Type 6 Culvert
Cll-. " 6422320 ¢ Gurley - underbridge Type 6 Culvert
) "343.520 (. Gurley - underbridge Type 6 Culvert
Cil  ~ 7 653 £.0 Moree - underbridge Type 6 Culvert

rabie A:3 Possible Bridge Upgrade works — Existing Class 3 track

Location = Structures Upgrade Summary Proposed Bridge
Type

666.340 Moree Underbridge - underbridge Type 3
Cl7a2 666.341 Moree - underbridge Type 3
Cl7a2 666.645 Moree - underbridge Type 3
Cl7a2 666.945 Moree - underbridge Type 3
Cl7a2 667.210 Moree - underbridge Type 3
Cl7a2 667.370 Moree - underbridge Type 3
Cl7a2 667.945 Moree - underbridge Type 3
Cil7a2 668.720 Moree - underbridge Type 6 Culvert

Camurra - Gwydir River -
Cl7a4 676.220 underbridge Type 3
Camurra Underbridge -

Cl7a4 676.221 underbridge Type 3
Cl7a4 680.615 Camurra Underbridge Type 3
D0la4 690.830 Camurra Underbridge Type 6 Culvert
D0Ola 691.025 Camurra Underbridge Type 3
D0Ola 696.990 Milguy Underbridge Type 3
DOla 706.250 Milguy Underbridge Type 6 Culvert
D0la 708.445 Milguy Underbridge Type 6 Culvert

Melbourne — Brisbane Inland Rail Alignment Study — Working Paper No. 10: Development of Route

ARTC

Page A-5



Section

Location

Structures Upgrade Summary

Proposed Bridge
Type

711.620 Milguy Underbridge Type 3
DOla 714.820 Crooble Underbridge Type 6 Culvert
DOla 716.850 Crooble Underbridge Type 6 Culvert
D0Ola 721.030 Crooble Underbridge Type 3
DOla 723.875 Crooble Underbridge Type 6 Culvert
DOla 725.275 Crooble Underbridge Type 6 Culvert
D0Ola 734.945 Croppa Creek Underbridge Type 6 Culvert
D0Ola 735.115 Croppa Creek Underbridge Type 6 Culvert
DOla 736.210 Croppa Creek Underbridge Type 3
DOla 737.555 Croppa Creek Underbridge Type 3
DOla 740.665 Croppa Creek Underbridge Type 3
DOla 741.345 Croppa Creek Underbridge Type 3
DOla 742.240 Croppa Creek Underbridge Type 3
DOla 742.690 Croppa Creek Underbridge Type 3
D0Ola 744.555 Croppa Creek Underbridge Type 3
DOla 750.965 North Star Underbridge Type 6 Cuivart

Melbourne — Brisbane Inland Rail Alignment Study — Working Paper No. 10: Development of Route
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Table B-1 Southbound journey time estimates

ARTC

Section Name Reference Length  Northbound Southbound Northbound Southbound
case (km) Journey Journey Time | Journey Journey
Section Time Estimate - Time Time
Estimate - Reference Estimate - Estimate -
Reference case (mins) Upgraded Upgraded
case (mins) Track (mins) | Track (mins)
Melbourne to A0l 117 88 77 88 77
Mangalore
Wodonga (north) to AO4 163 106 97 106 97
Junee
Junee (east) to lllabo B02al 15 8.25 11 8.25 11
lllabo to Bethungra 11 8 6 8 6
B02a2
(south)
Bethungra (south) to BO3 8 9.25 6 9.25 6
Bethungra (north) K 4
Cootamundra (south) BOS 9 12.5 | 10 12.5 10
to Bauloora
Narromine (south) to 6 5.5 8.7% 5 8.5
Narromine B20a2
Narromine to 8 1005 6.75 10 5
Narromine (east) COlal ‘
Narrabri (south) to c10 15 18: 12372 18.5 23
Narrabri (north) ‘ 4 ‘ (
Moree (north) to North SOLA ‘ 78 ‘ 481> 46.5 48.75 46.5
Star \ il ‘
Yelarbon to Inglewcnd ‘ CleA ‘ 34 24 20 24 20
Oakey to Gowrnie ‘ D16A ‘ 12 i4 11 14 11
Gowrié i Gatton \ac At 25 47 25 47
Gowrie to Gatton G T 157 38.75 57.25 38.75 57.25
speed D24c2
- -l - %

The different journey times in the northbound and southbound directions are generally due to
Gradients and speed restrictions at critical locations (such as at the bottom of gradients).

There is a large difference between the northbound and southbound journey times for
sections D24C and D24C2. It is assumed that this difference will be considered and

managed during the timetable planning in Stage 3 of the study.
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Table C-1 Cost per minute saved (complete)

Journey time
improvement

D15C
DO5C
C58
C70
Upgrade
B17

Upgrade
C59b

BOlc & B14

CO3b7

Bl4a

CO3b4
C57
C17b2
C6z

B19a
D0975'% D17C
L'Lyrade
Upgrade
C04b3
CO03bs
Ungrade
Upgrade
C16b

Blla

Melbourne — Brisbane Inland Rail Alignment Study — Working Paper No. 10: Development of Route

Section Name

Oakey bypass
North Star to Yelarbon

Narrabri bypass

Narromine bypass

Narrabri (north) to Moree (south)
Stockinbingal bypass

Moree (south) to Moree (east)
Spring Ridge to Breeza

Junee to Stockinbingal

Piambra to Ulinde-dcyiatior

lllabo to Statkinuingai

tavrrygoe: Geviation
DubiaC bypass
Camurra deviation
Prer:e: .0 Emarclu Hill

=akes bypass

Cecilva.2 to Gowrie via Wyreema West
Nuovo (north east) to Barbigal (west)
Parkes (north) to Narromine (south)
Oakey Creek to Premer deviation
Boomley deviation

Premer (west) to Premer (central)
Narromine (east) to Dubbo (west)
Premer bypass

Yeo Yeo deviation

Reference case
alternative

D15A
D02+ D03+ D04

C10

B20a2+ C0lal

Cl1

B1¢-+312+ B15+ B1=
C17al

C05a2+ C065.+ C60+
C06a2+ ral

B01+ ['C2al+ Bboza2+
EC3+ 1304+ ['05+
207+ BAR-B810+
B1l+ 1212

Cu3all+ CUh1+
'>04ad - =04a5

BP2c 2+ BO3+ B4+
BC5+ BO7+ BO8+
310+ B11+B12
C03a8

c02

Cl7a4

C04al10+ C05al1+
C05a2 + CO6al+
C60+ C06a2+ CO7al+
C07a2

B19

D14C+ D15C+ D16A
C03al

B20al

CO04a7

C03a6

C04a8

C01a2
C04a8+ C04a9+
C04al10

Bl1

Journey
time saving

2.75

12.75

22
J

[

39.25

5.75

33.5

7.5
3.75

62.25
2.75

25
19.25
8.75
6.75
0.25
3.75

2.25
1.25

ARTC

Incremental cost ($)

-$89,840,400
-$18,322,100
$26,862,400
$24,006,700
$112,048,900
$31,296,800
$5,563,400
$92,200,200

$150,421,800

$22,405,300

$139,685,100

$34,346,500
$32,226,400
$19,380,500
$374,276,800

$18,467,100
$21,737,300
$18,988,000
$149,794,300
$77,318,400
$60,037,900
$2,455,900
$38,533,200
$24,974,400

$13,936,900

Page C-2

Cost per minute
saved

-$32,669,236
-$1,879,190
$2,106,855
$2,595,319
$3,069,833
$3,477,422
$3,708,933
$3,763,273

$3,832,403

$3,896,574

$4,169,704

$4,293,313
$4,296,853
$5,168,133
$6,012,479

$6,715,309
$7,245,767
$7,595,200
$7,781,522
$8,836,389
$8,894,504
$9,823,600
$10,275,520
$11,099,733

$11,149,520




C03b5
C03b2
C17b1
Upgrade
Upgrade
Upgrade
Upgrade
Upgrade
Upgrade

BO9
C03b1
C03b6
Upgrade
C04b2
Upgrade
Upgrade

Upgrade
Upgrade
Upgrade
Upgrade
C59

Upg ate
Upgrade
Upgrade
Upgrade
Upgrade
5%
'ypgrade
Upgrade
Upgraa?
BC5a
Upgrade
D09B &

D36C1
B0O3a

Melbourne — Brisbane Inland Rail Alignment Study — Working Paper No. 10: Development of Route

Toogarlan deviation

Muronbung deviation

Moree bypass

Ulinda (south) to Oakey Creek
Muronbung (north) to Boomley (south)
Premer (east) to Spring Ridge

Moree (east) to Moree (north-east)
Narromine (south) to Narromine

Turilawa (high speed west) to Turilawa
(low speed south)
Cootamundra bypass

Barbigal deviation

Piambra deviation

Barbigal (west) to Barbigal (east:
Ulinda deviation

Toogarlan (north) to Piamora (souin)
Spring Ridge to Tivilcwa (Y:gh speci
west)

Barbigal (22<*) to MCrunbung/south)
Bocmie ! (sout's) to Boaralty (nordhy,
Piambra (zc.n) to +iambra (nar )
Merrvgcan (neortovto Togpanan (sutin)
Werris Creén high.spezd triang's
Oakey~icek to=iemer. (w2st)

Fremer (naich, 10 Preniar (east)
Dubbovrest) toddubbo (north east)
Ulinaa (nortisY @ Ulinda (south)
Toogarla.*{south) to Toogarlan (north)
Frzmipton to Cootamundra deviation
Vierrygoen (south) to Merrygoen (north)
Narromine to Narromine (east)
Muronbung (south) to Muronbung (north)
Frampton deviation

Boomley (north) to Merrygoen (south)
Cecilvale to Gatton south of Toowoomba

Bethungra deviation

C03a10
C03a4
Cl7a2
C04a6
C03a5
C0O5al
Cl7a2
B20a2

CNCai
5J7+ B08
C03a2
C03al12
C03a.
‘2U4a5
cozzli

<0522
Ceeald
~03a6
C03a12
C03a9
C06al+ C60+ C06a2
C04a7
C04a10
Co02
C04a5
C03a10
BO7
C03a8
COlal
C03a4
B05

C03a7
D14C+ D15C+ D16A+
D24C

BO3

25

4.5
2.75
1.25

2.25
0.5

0.5
11
1.75
RS
0.5

1.75

4.75

1.25
0.25
0.25
0.5
0.75
0.25
0.5
0.25
0.5

0.5
0.25
0.25
0.5
0.25

0.5
0.25

ARTC

$32,186,200
$41,640,300
$63,292,500
$39,311,200
$20,111,100
$115,630,200
$39,276,021
$9,152,000
$9,397,000

$206,885,500
$34,205,200
$10,031,500
$10,260,200
$21,799,500
$41,742,100
$121,149,100

$25,701,200
$34,740,000
$8,044,600
$8,945,600
$17,900,900
$27,393,200
$10,120,700
$21,575,300
$10,918,900
$23,045,300
$46,498,100
$23,691,000
$14,567,100
$14,640,800
$33,905,300
$25,848,200
$146,147,200

$351,591,800

Page C-3

$12,874,480
$13,880,100
$14,065,000
$14,294,982
$16,088,880
$16,518,600
$17,456,010
$18,304,000
$18,794,000

$18,807,773
$19,545,829
$20,063,000
$20,520,400
$21,799,500
$23,852,629
$25,505,074

$25,701,200
$27,792,000
$32,178,400
$35,782,400
$35,801,800
$36,524,267
$40,482,800
$43,150,600
$43,675,600
$46,090,600
$46,498,100
$47,382,000
$58,268,400
$58,563,200
$67,810,600
$103,392,800
$292,294,400

$1,406,367,200



Upgrade Piambra (north) to Binnaway C03a13
Upgrade Binnaway (east) to Ulinda (north) C04a4
Upgrade Premer (central) to Premer (north) C04a9
D24C2 Gowrie to Gatton low speed D24C

Melbourne — Brisbane Inland Rail Alignment Study — Working Paper No. 10: Development of Route

-13.75

ARTC

$20,304,200
$3,823,500
$2,630,100
$970,800,900
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Table C-2 Cost per minute saved estimates -Upgrades and deviations

ARTC

Referen = Length Journey Journey Journe Reference = Upgrade Cost Cost Deviations Journey time | Journey Deviation Cost Deviations
cecase (km) Time Time y time case cost = cost ($K) (Upgrade per Section Estimate — time cost ($K) (Deviation — - Cost per
Section Estimate - Estimate saving ($K) - minute Deviations saving Reference minute
Reference = Upgraded @ (Refere Reference @ saved (mins) case - $K) saved
case Track nce case) (Upgrad $K/mi
(mins) (mins) case to e - $K) (3K/min))
upgrad
e -
mins)
AOL 117 88 N/A 0 0 0 0 “N/A NI
AO2 188 106 N/A 0 0 ‘o AV o NALLL NA
o 9 | N LY A
AO3a 5 4 N/A 0 G (¥ #O 3 N/A
A04 163 106 N/A 0 ‘ 0 C -0 - N/A N/A
BO1 4 35 N/A ) o 0 d N/A N/A
BO2al 15 8.25 N/A 0 K b 0 N/A N/A
B02a2 11 8 MR o 0 0 0 N/A N/A
BO3 8 9.25 i N/A ) | () 20 0 N/A BO3a 8 9 0.25 351,592 351,592 1,406,367
BO4 4 2.5 A A0 0 0 0 NA  NA
B05 8 6.5 RV ; 0 ) 0 0 N/A BO5a 0.5 33,905 33,905 67,810
BO7 6 4 FNIA K 0 0 0 N/A BO7a 5 1 46,498 46,498 46,498
BOS 9 1257 ava 0 0 0 0 N/A N/A
B10 10 8 N/A 0 0 0 0 N/A N/A
B11 4 2,75 WA 0 0 0 0 N/A Blla 3 1.5 1.25 13,937 13,937 11,149
B12 '8 6.75 N/A 0 0 0 0 N/A N/A
B15 1 N/A 0 0 0 0 N/A N/A
B16 8 5.5 N/A 0 0 0 0 N/A N/A
B18 1539 96.75 N/A 0 0 0 0 N/A N/A
B19 6 7.25 N/A 0 0 0 0 N/A B19a 5 4.5 2.75 18,467 18,467 4,924
B20al 100 84 64.75 19.25 0 149,794 149,794 7,781 N/A
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Referen
ce case
Section

Journey
Time
Estimate -
Reference
case
(mins)

Journey
Time
Estimate
Upgraded
Track
(mins)

Journe
y time
saving
(GEELE
nce
case to
upgrad
e -
mins)

Reference
case cost
(€9)

Upgrade
cost ($K)

Cost
(Upgrade

Reference
case)

19,152

Cost
per
minute
saved
(Upgrad
e - $K)

a

Deviations
Section

ARTC

Length
(km)

Journey time
Estimate —
Deviations
(mins)

Journey
time
saving

Deviation
cost ($K)

Cost
(Deviation —
Reference
case - $K)

Deviations
- Cost per
minute
saved
($K/min))

B20a2 55 5 0.5 0 9,152 19504 9.25 24,007 20,007 2,585
colal 8 10.25 10 025 0 10847 14567, 58268 T 2 6

Cola2 24 20.25 16.5 375 0 58,533 3833 10,2754 A

co2 12 13 125 05 23310 44,915 21574 4315  C57 10 55 7.5 55,566 32,226 4,297
cosal 15 12 9.5 25 3,031 Y0 22015 49088 7,595  NIA

co3a2 6 5 45 05 0 10.260.¢ 7102607 20,520  CO3bl 6 3.25 1.75 34,205 35,205 19,546
C03a3 12 10.75 9075 Ok 0 " onol o 25701 25701 N/A

co3ad 9 8 775, 095 . As01 . 18944 14641 58564  CO3b2 8 5 3 45,942 41,641 13,880
C03a5 12 905 825 o 1250 4p3’ 2144 20111 16088 NA

C03a6 27 262500 25 225 -~ 3,031 37,7710 34741 27,792  CO3b3 26 19.5 6.75 63,068 60,038 8,895
cosa7 5 375 35 o | g 25848 25848 51,696 NIA

C03a8 12 13 125 (VoS ‘o 23691 23691 47,382 CO3b4 9 5 8 34,347 34,347 4,293
C03a9 4 325G | 3al” LB o 8,946 8,946 35784 N/A

coza1o 7 §5 (8 005 0 23045 3045 4000 CO305 6 4 25 32,186 32,186 12,874
co3all 13 10 554 175 3872 45,614 41742 23852  NIA

cosalz. o 15 1.25 025 2821 10,865 8,044 32,176  CO3b6 2 1 0.5 12,852 10,031 20,063
Coll3 4 35" 35 0 0 20,304 20,304 - N/A

Co4bl 4 "3.25 3.25 0 16,2904 18091 1,797 - N/A

COda4 & 375 3.75 0 0 3,824 3824 - N/A

co4a5 5 3.75 35 025 0 10,919 10,019 43,676  CO4b2 4 2.75 1 21,800 21,800 21,800
C04a6 27 22 19.25 275 4,033 43,344 39311 14,294  NIA

coda7 27 245 23.75 075 0 27,393 27,393 36524  CO4b3 23 15.75 8.75 77,318 77,318 8,836
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Referen
ce case
Section

Journey
Time
Estimate -
Reference
case
(mins)

Journey
Time
Estimate
Upgraded
Track
(mins)

Journe
y time
saving
(GEELE
nce
case to
upgrad
e -
mins)

Reference
case cost
(€9)

Upgrade
cost ($K)

Cost
(Upgrade

Reference
case)

Cost
per
minute
saved
(Upgrad
e - $K)

Deviations
Section

ARTC

Length
(km)

Journey time
Estimate —
Deviations
(mins)

Journey
time
saving

Deviation
cost ($K)

Cost
(Deviation —
Reference
case - $K)

Deviations
- Cost per
minute
saved
($K/min))

Co4a8 2 2.25 2 025 0 2,456 2,456 9,024 2.25 24,974 24,974 11,100
Co4a9 1 05 0.5 0 0 2550 2630 o« 4 C16 4 25
C04al0 2 2 1.75 025 0 10121 10421 40,4841
cosal 36 28.25 21.25 7 16,523 © 332,313 115630 16518  N/A
cosa2 27 21.75 17 475 0" % 120443 241149 - 95505 NIA
coeal 3 2 15 0" 9397 .« 9307 ¢ 18794 0.5 28,365 17,900 35,801
C60 0.75 075 U o4gs® 10885 o & N/A C59 5 4
coea2 2 1.75 NAG, Loy 0 "o N/A
co7al 19 1075+ WA o N 8 0 N/A N/A
Co7a2 63 38 NI K 0 0 N/A N/A
cos 29 18 LN/A o 0 0 N/A N/A
coo 2000 165 AFA 0 v 0 0 N/A N/A
C10 15 185" 18a- . 0o 27,977 38097 10,120 - Cc58 11 5.75 12.75 54,840 26,863 2,107
cir 85 3¢5 (132 35 0 112,049 112,049 3,060  N/A
Ci7al 4 375 275" 15 0 5,563 5,563 3708  NIA
Cl7a2 - 9.2:577 \7 225 17,103 56,379 39276 17,456 Cl7bl 9 4.75 45 80,396 63,203 14,065
C1740 45 N/A 0 26,035 26,035 0 N/A N/A
Cl7a4 5 55 N/A 0 21,778 21,778 0 N/A C17b2 3 1.75 3.75 41,159 16,381 5,168
Dola 7 4875 N/A 0 137,467 137,467 O N/A N/A
D02a 26 15 N/A 0 55508 55508 0O N/A 9.75 180,094  -19,322 1,879
DO3c 13 7 N/A 0 76,008 76,008 0 N/A DO5C 59 33.25 saving
Doda 34 21 N/A 0 66,810 66,810 O N/A
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ARTC

Referen = Length Journey Journey Journe Reference = Upgrade Cost Cost Deviations Length Journey time | Journey Deviation Cost Deviations
cecase (km) Time Time y time case cost = cost ($K) (Upgrade per Section (km) Estimate — time cost ($K) (Deviation — | - Cost per
Section Estimate - Estimate saving ($K) - minute Deviations saving Reference minute
Reference = Upgraded @ (Refere Reference @ saved (mins) case - $K) saved
case Track nce case) (Upgrad $K/mi
(mins) (mins) case to e - $K) (3K/min))
upgrad
e -
mins)
D06a 34 24 N/A 0 88,416 88,416.( 0 N/A N/A
<~ S
DO7c 74 47 N/A 0 230,922 250,922 0 “N/A N/A
D08a 23 20 N/A 0 89,904 59,904 0 N/A ‘ A
D14C 31 19 N/A 0 104:337 394,337.~.°0 N/A N/A
18 12 N/A 0 153,702 152 707 2 NIA D15C 16 9.25 2.75 63,861 -89,841 -32,669
D15a | : : saving
D16a 12 14 N/A ) 1 =5,291 55,20+ ] N/A N/A
41 25 N/A 0 ‘ ©12,975 912,97% 0 N/A D24c2 57 38.75 -13.75 1,883,775 | 970,800 longer
D24c ‘ ! (longer)
D25c 29 14 S 0 273976 (23,976 N/A N/A
D26c 56 35 L NJA o 351005 351,005 N/A N/A
* = 1 ny a
D28a 34 18 N/A 0 0 N/A N/A
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Table C-3 Cost per minute saved estimates — Major deviations

Reference @ Length Journey Journey Journey Reference = Upgrade Cost Cost per Major Length (km) Journey Journey Deviation Cost Deviation

case (km) Time Time time saving = case cost | cost ($K) (upgrade minute Deviatio Time time saving = cost ($K) (Deviation = Cost per

Sections Estimate - = Estimate - ($K) - saved ns Estimat - minute saved
Reference = Upgraded Reference @ (Upgrade Section e— Reference @ ($K/min)

case Track case - $K) - $K/min) Major case - $K)
(mins) (mins) Deviatio

ns

(mins)

BO1+ 86 72 72 0 0 0 0
BO2al+ \
B02a2+

N/A BOlc& 51 32.75 39.25 150,422 150,422 3,832
ol4

BO3+
BO4+
BO5+
BO7+
BOS+
B10+ \
B11+ ]
BlZ | ‘
B02a2+ 68 60.25 aL.25 5 0 ‘0 0 N/A Blda 39 26.75 335 139,685 139,685 4,170
BO3+
BO4+
BO5+ :

BO7+ ‘ w
BOS+
B10+ ‘
B1l+

B12

BO7+ 15 . 16.5 165 0 0 0 0 N/A B09 10 5.5 11 206,886 206,886 18,807
BO8

B11+ 2y 16 16 0 0 0 0 N/A B17 13 7 9 31,297 31,297 3,477
B12+
B15+
B16

C03al13+ ¢ 14.25 14 0.25 9,938 55,153 45,215 180,860 C0o3b7 11 8.5 5.75 38,699 16,294 3,897
C04b1+
C04a4+
C04a5

C04al0+ 154 104.5 92 12.5 27,148 283,445 256,297 20,503 C62 75 42.25 62.25 401,424 27,148 6,012
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Reference @ Length Journey Journey Journey Reference = Upgrade Cost Cost per Major Length (km) Journey Journey Deviation Cost Deviation
case (km) Time Time time saving = case cost | cost ($K) (upgrade minute Deviatio Time time saving = cost ($K) (Deviation = Cost per
Sections Estimate - = Estimate - ($K) - saved ns Estimat - minute saved
Reference = Upgraded Reference @ (Upgrade Section e— Reference = ($K/min)
case Track case - $K) - $K/min) Major case - $K)
(mins) (mins) Deviatio
ns
(mins)
C05al+
C05a2 +
CO06al+
C60+ ‘
C06a2+
CO7al+
CO07a2+ ‘
C05a2+ 50 37 31.75 5.25 10,404 ‘ 181wl 130,547 24,866 C59b 23 125 245 102,665 92,201 3,762
CO06al+ ‘
C60+ ‘
C06a2+ | |
Co07al \ ‘
D14C+ 61 45 4% C 312,35 | N“A N/A N/A D09B & | 53 39.25 3 245,227 223,489 7,246
D15C+ : Di17C
D16A !
D14C+ 1019 70 70 ‘0 172630 NIA N/A N/A DO9B & 94 66.75 0.5 1,282,61 | 1,136,46 292,294
D15C+ ‘ 4 D36cl 1 4
D16A+
D24C ‘
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ARTC

Table D-1: Environment and land use issues matrix

Section Environmental constraints Land use constraints

Protection
Constructio
n Impacts
Residential
RESERTET
Irrigation
Community
Impacts

©
f=
[
I
c
1S
[T

Historic
Heritage
Zoning —
Zoning —
Environ-
ment
Forests

Mpdigenous
Flooding

Reference Case
Melbourne to Wodonga AN .
Wodonga to Parkes PX . i g - \ X X X
Parkes to Dubbo A ! X X X
Dubbo (east) to Binnaway (east) ] ’»’ R 7i d X X X
Binnaway (east) to Emerald Hill Y AP\ 2™ | x X X X X
Emerald Hill to Moree | X X X X
Moree (north) to Inglewood ) } - | X | > X X X X X X X
Inglewood to Cecilvale "~ NS X X X X X X
Cecilvale to Gowri2 : - : i P = X X X X
Gowrie to Giondchester / Rosévdod . X X X X X X X X X
Grandxjhésger/ Rosewaau .oiAca:iL ;Qiith, > X X X X X X X
Deviations ) - -
Junee to StC':NI]DiI"IQ’—,ﬂ ) ) X X X X X
lllabo ta Swockintingal . X X X
TU; .L;ngra deviation X X X
\ Igrampton devia?oin X
Frampt=ri tu (Eootamundra deviation (south) X X
Ccmgundra bypass X X X
7Yeo Yeo deviation X
Stockinbingal bypass X X
Parkes deviation X X X
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ARTC

Section Environmental constraints Land use constraints

Residential
Environ-
ment
Irrigation
Forests
Community
Impacts

Flora and
Historic
Heritage
Indigenous
Heritage
Flooding
Protection
Constructio
n Impacts
Zoning —
Zoning —

4 Mining

Narromine bypass

X | X ERESCENE]

Dubbo bypass X

Baribigal deviation

Boomley deviation X

X
Muronbong deviation X ' X } X
X

Merrygoen deviation | ' X

|
|
Toorgarlan deviation ‘ : X X

Piambra deviation

Piambra to Ulinda deviation |

i
Ulinda deviation , |
v, -

Premer deviation

Premea: (o =merald Hill

X X >
>
>

Spring Ridge to Brce 7 deviaticn

Werris Creek hian speesiiiangle

X X X X X X X X X X X X X

Narrabri.kyvpass

Carinra deviation X

x
X
x
x

wioree bypass

North Startc*relarbon

Cecilvale to Gowrie (via Wyreema West)

Cecilvale to Gatton south of Toowoomba

X X X X

Oakey bypass

X X X X X
x

Gowrie to Gatton (low speed)
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Table D-2:

Section

Reference Case

Environment and land use risk scoring

Key Issues

Risk score

Comments / Opportunities

Melbourne to Wodonga =  None A ) n/a
Wodonga to Parkes = Residential areas (Bethungra, Cuotamundra, 1 nla
Stockinbingal, Parkes)
Parkes to Dubbo =  Residential areas (Ma‘tomine, Dubbo) 1 n/a
Dubbo (east) to Binnaway " Macquarie Rive: Rail Riiage = herivage ot 12 Consider Dubbo bypass
(east) = Goonoo:Stete Fori2st near 2ovmley. Avoid works near Boomley
= Recitential zreas (Meivygoen, Hianawey,; Consider Merrygoen bypass
Binnaway (east) to Emerald | = Resideriiial arsas {Weetaliny, Prenier, Spring Ridge, | 1 n/a
Hill Weivis Creek; Ereeza, Curlewis, Gunnedah)
Emerald Hill to Moree » 7, Residantial areds (8ogeat:, Baan Baa, Narrabri, 1 n/a
Mcrea)
Moree (north) tG-nglewacd” | =™ "Potantiaimpaats-during upgrade works through 2 Minimise impacts in Whetstone State Forest

Whesstono Tlae Forest
kesid =ntial areas (North Star, Inglewood)

Rasses through floodplain

Inglewood toTecilvale (D07
& D08)

Traverses the corner of Bringalily State Forest and
passes near Devine State Forest

Mineral development lease
Irrigation area
Residential areas (Brookstead)

Cecilvau=.10 Gowrie (D14,
D15, D16)

Residential areas (Oakey, Kingsthorpe)

Consider flooding in design.

Realign around Bringalily State Forest (would reduce risk
score to 2), but avoid Devine State Forest.

Minimise land use impacts (e.g. land take and severance)
through irrigation areas.

Consider Oakey bypass

Gowrie to Grandchester /
Rosewood (D24c, D25c)

Noise in Gatton, Forest Hill and Lockyer Valley
Construction and access impacts in range areas

Mining titles

Optimise alignment near Gatton and Forest Hill to
minimise noise impacts

Avoid landfill sites and prohibited areas
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Section

Key Issues

Prohibited area east of Gowrie
Landfill sites

Risk score

e v e

Comments / Opportunities

Granplchgster/ Rosewoodto | =  Ppasses through Koala conservation area and areas * 2 Realign around Koala conservation areas (would reduce
Acacia Ridge (D26c¢, D28a) of Essential Habitat and Regional Fchsystem i 6 risk score to 2)

®  Passes through a mining lease Optimise to minimise impacts heritage items and

®  Construction and access-rinacts in hilly areas . Regional Ecosystem / Essential Habitat areas

= Indigenous and culttwasheritage itemsat.2’places 6 ' Avoid mining lease area

e 3 v
Deviations '
Junee to Stockinbingal *  Residentiarareas Junee) 1 1 1 Benefits in bypassing Bethungra and Coctamundra.
(BO1c + B14) = Mirazititles More impact to propertes than Bl4a
Illlabo to Stockinbingal = Oiviining tile 1 1 1 Benefits in bypassing Bethungra and Coctamundra.
B14 R
(B14a) | Less impact to properties than BO1lc+B14
Bethungra deviation (P 5a) : 1 Bethiingra Seirdtiisted 01 Fegister of National 2 1 2 Reference case preferred
Estite Assess impacts on heritage listed Bethungra Spiral prior
‘ to any works
- _YiPN . R

Framrioa Jeviation (505?-"J " Potentiarimipacts to EEC 2 0 1 n/a

Frampton to Cootainenidra !
deviation (B07a) ’

' oss“and fragmentation of EEC and threatened
species habitat

[EEY

Reference case or Cootamundra Deviation preferred

I’
4

Cootamuntra bycs5{B09) Rural residential areas 1 1 1 Benefits in bypassing Cootamundra.
Yeocu deviation (B113) = Minor 0 1 1 n/a
Stockinbingal kvpass (B17) = Minor 1 1 1 n/a
Parkes by ya3s (B19a) *  Rural residential areas 0 2 1 Benefits in bypassing Parkes.
= Golf course southwest of Parkes
=  Mining titles
Narromine bypass (C70) * [rrigation areas 0 2 1 Benefits in bypassing Narromine.

Mineral mining title

Minimise land use impacts (e.g. land take and severance)
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Section

Key Issues

ARTC

Comments / Opportunities

through irrigation areas.

Dubbo bypass (C57) .

Urban fringe residential areas
Irrigation areas

Baribigal deviation (CO3b1) .

Environmental Protection land

Muronbong deviation .
(C03b2)

EEC fragmentation impzcis
Environmental Prote<tion land
Mining title

Boomley deviation (C03b3) n

EEC ard threatened speci s habits’; fragmeizcion
impacts with-Sounoo Stote For@Est

I7ining licence

Benefits in bypassing Dubbo.

Minimise land use impacts (e.g. land take and severance)
through irrigation areas.

Potential zoning restrictions — base case preferred.

Reference case preferred

Reference case preferred

Merrygoen deviation o
(Co3b4)

Toorgarlan deviatin.» .
(CO3b5)

Piambra deviation {(~-0cb6) =

Xl

Mihing title = Benefits in bypassing Merrygoen residential area.
Ruralresidentiat area

Residenti=) areas-{.lzirex) " nla

Mingrel mining title

Cval minoy title

Zoamining title " nla

Piambra to Ui1da deviefiori ’ . Coal mining title »  Benefits by increasing distance to Binnaway residential
(C0O3b7) area..
Ulinta ;;eviation (C04h2) =  Coal mining title " n/a
7.’;emer deviati¢n! Ci6b) = None " pla
Oakey Crcawto Premer = Minor " pla

deviatio.(C04b3)

F:emer to Emerald Hill (C62) | =

EEC and threatened species (koala) habitat
Floodplain
Passes near Trinkey State Conservation Area

Optimise to avoid vegetated areas and koala habitat.
Avoid Trinkey State Conservation Area.
Consider flooding in design.
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Section

Key Issues

Risk score

ARTC

Comments / Opportunities

= Coal mining title
Spring Ridge to Breeza =  EEC and threatened species (koala) habitat 2 1 = Optimise to avoid vegetated areas and koala habitat.
(C59b) = Floodplain =  Consider flooding in design.
= Coal mining titles
Werris Creek high speed = Coal mining title 0 1 = p/a
triangle (C59)
A 75 Y
Narrabri bypass (C58) " |rrigation areas A 2 =  Benefits in bypassing Narrabri
= Mining title = Minimise land use impacts (e.g. land take and severance)
through irrigation areas.
Camurra deviation (C17b2) | = |rrigaticn areas 0 2 *  Minimise land use impacts (e.g. land take and severance)
through irrigation areas.
Moree bypass (C17b1) A= Indaswiallinteacive farming areds 1 2 »  Benefits in bypassing Moree
‘ ® . Kural i=suiences = Minimise land use impacts (e.g. land take and severance)
[\ Sporsfield, (rve-in ¢tiRatre, farm buildings through irrigation areas.
North Star to_Yeiarbon ’ = Adjaserito floodpiain 2 2 =  Avoid realigning towards Dthinna Dthinnawan Nature
(D05c) = _(iose proxniity to Dthinna Dthinnawan Nature Reserve.
’ keselie = Assess ecological impacts in Yelarbon Desert
: < elaioon Desert
Cecilvale to Gawiile (via - Noise impacts in urban fringe residential areas west 2 = Reference case preferred (including Oakey bypass).
Wyreemay\/est) (P00 & of Toowoomba and in Pittsworth and Southbrook.
)
D1rc) =  Essential Habitat and Regional Ecosystems areas.
“ecilvale to Geitarasouth of | = Essential Habitat and Regional Ecosystem areas 2 = Reference case preferred (including Oakey bypass).
Toowoomba-/DC3b & and extensive vegetation clearing and habitat loss
D36¢cl L .
36c1) =  Noise impacts south and east of Toowoomba and in
Pittsworth, Southbrook, Withcott and Placid Hills.
= Indigenous and Cultural heritage items and places
= Construction and access impacts in range areas.
Oakey bypass (D15c) =  None 0 0 = Benefit in bypassing Oakey.
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ARTC

Section Key Issues Risk score Comments / Opportunities

Gowrie to Gatton low speed | = White Mountain Forest Reserve 2 = Reference case preferred
D24c2 . . .
( ) =  Essential Habitat and Regional Ecosystem areas,
extensive vegetation clearing, habitat loss *
®=  Noise impacts in Blue Mountain Heich:s, Ballard and i
rural areas
= Indigenous and Cultural he’i‘age items and piaces
= Landfill sites and sewz jewreatment work= ‘ |
Notes: ¥ 3 Score key:
E = Environmental risk score 3 — major issues along alignment
L = Land use risk score 2 — considerable issues along alignment
C = Combined environment and land use ri<x score 1 — some issues along alignment
*Risk may be downgraded if constraints tail be @voided. ., - L 4 0 —no issues
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