
Qualitative Commentary on the key benefits under each then,-

The Department has identified some key benefits that may be observable against each theme. For the theme that is most relevant, please rank the priorities - I being the
most important - and provide a brief description against the number 1 priority. There is no requirement to undertake this task for projects that most stronlly align with the
lnnovation theme.

Connecting People

For the priority 1 benefit outlined above, please provide a short description outlining why this is the key benefit for the project?

The Gungahlin to cW conidor connects canbena's fastest growing district, Gungahtin with the city and the partiamentary Triangle, canbena,s focal points for civic andemployment activitios. Population levels in Gungahlin under a business as usual case are proiected to come close to doubting by 2031 and as the district develops, thedemand for travel between Gungahlin and the CW is expected to grow.

cunent road and public tnnsport Inks are congested and with few alternative corridors avaitabte for expansion, the expansion of public transpott capacity and associated
road congestion relief along Northbourne Avenue-Flemington Road coridor is necessary to incraase the efficiency of existing movements and provide capacr to supportfuture developments in the city, along Northboume Avenue and within the Gungahlin Distict.

Moving Freight

For the pioity 1 benefit outlined above, please provide a shott description outlining why this is the key benefit for the projec?

Not applicable
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lncreased in urban centres
urban renewal

routes / passenger services
on existinq commuter links



qsset
Cost Component

OPTION 8: LRT Median & Verge Cycle@

Static Costs P50 P90. P50

:nabling work
Ither genelit pGnninginu managEilent

Jranntng Direct costs S 11.6ss s 11.653 S 17.3s0 S 11.0s5 5 11.653 S 17.3s0/ranntng Direct costs S s.713 5 9.710 S 13.31G S 9.713 5 9.710 S $J16
lrack work

Direct costs S +.+gr S 4.430 s 5.272 s 4.43r s 4.430 s s.272

load lnfrastructure
load lnfrastructure
load lnfrastructure
load lnfrastructure
load lnfrastructure

costs S 101.984 s 101.940 S lss.zos s 5 s,noges Direct costs 5 18.011 s 17.901 S zz.tzg $ re.ou S rz.gor $ zz.ttg
Direct costs S 24.ooo 5 23.999 5 34.561 s 24,OOO s 23.999 S 34.s61
Direct costs s 4.824 S a.aeq 5 7.440 s 4.824 s 4.834 S 7.440Vledians / Landscaping Direct costs S 4.87s S 4.890 S 6.1ss ) 4.875 s 4.890 S 6.15s
Direct costs 4.589 S qsgs s s.527 s 4.589 s 4.588 s 5.527

load lnfrastructure
load lnfrastructure
ilgnalling
)ower supply, transformerc and suUstatlons
ftner etectilca
>assenger ticketinc-
)assenger information displays and platform control systems
r'ehlcle monitoring systems
lus stops

3us / Light Rail statlons
Ither build

lus fleet

-ight rail rolling stock

:ycle Lanes Direct costs 4.tr3 S +.11r s 5.067 S 4.113 S 4.L!! S s.067:ootpaths Direct costs s s 5 s sJtilities Direct costs s 26.800 5 27.2L7 S s4.sss 5 25.800 S 27.2fi S 34.s96
Direct costs S 1.28s 5 7.283 S s.986 s 7.285 S 7.283 S g.gae
Direct costs s 39.000 5 39.116 S 63.418 s S s
Direct costs S $.s89 s 15.589 5 tz.o44 s 12.A2r s 12.820 5 14.160'assenger tntefiace and communications Direct costs s s s s s s,assenger intertace and communications Direct costs S 10.927 s 10.925 s 123r8 S z.zes $ t.zsq s 8.667
Direct costj s s s s s
Direct costs 3.000 S 2.996 S s.146 ) 3.000 S 2.995 s 5.145
Direct costs 2!.854 S 21.848 s 28.662 s 14.569 S !4.562 s 21.26s)epots Direct costs 60.000 s 59.988 S 102.9s3 s 35.000 s 34.958 s 53.260r-leet Direct costs s s s s 11.250 S 11.249 S 8.792
Direct costs S s4.63s S s+,mz S zt.tzg s s s

iubtotal: Direct Costs s
S 427.284 S 2o4.2zo

)reliminaries and design
Sovernment costs

s S
2reliminaries and desisn lndirect costs s 85.457 s 88.258 S ros.zea s 40.844 $ qr.ss: S 46.507'qecI oetNery Indirect costs s 10.682 5 L!.032 S 12.911 S s.roo S 5.242 S s.813

;ubtotal: lndirect Costs s
s 96.r.39 s 45.950

$ szs.qzs S s4o.s78 s 632.615 $ zso.a+z $ zaa.esz

L 
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-ra xRT - URS CAPEX Spreadsheet_v1.1 (tA Submisslon pso p90 LHC).\ Total CAPEX Cost Summary
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Christie. Joan

From:
Sent:
To:
Subject:
Aftachments:

Corrigan, Jim
Monday, 14 May 2012 10:26 AM
Valdivia, Jamie
FW: City to Gungahlin Transit Corridor - concept report, project update etc
20120314 Northbourne sc Meeting 6 Minutes 7 March 2012.docx; Final concept
Report_Sspread.pdf; ESD_City to Gungahlin transit Update FA_1 page.pdt; 120418
North bou rne Ave Economic Workshop (April). pdf

From: Jurcevic, Suzanne
Sent: Friday, 13 April 20L22:50 pM

To: Tennent, Simon; Drury Trish; Tomlins, Georgel Douglas, Ken; Ahmed, Khalid; Andrew Smith; Collee David;
Corrigan, Jim; Davoren, Pam; Dixon, Brook; Murray, Chris; Papps, David; peters, paul; ponton, Ben; Swayn, Alastair
Cc: Blume, Kristin; Kugathas, Kuga; Walter, Stephan
subject city to Gungahlin Transit corridor - concept report, project update etc

ear Committee members,

Please find attached the following documents:

r Project update #2 forcommunity consultation (likely to commence Monday)
o URS Concept Report - provides further detail on concept design
o Meeting minutes from 7 March
o Deloitte presentation from today's economics results briefing

Regards,

Suzanne Jurcevic I Senior project Officer

Phone 02 6207 3317

Transport Planning I Environment and sustainable Development I ACT Government
Macarthur House, 12 Wattle S! Lyneham I GPo Box 1908 Canberra AcT 2601 | www.environment.act.gov.au
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Meeting Record
Environment and
Sustainable Development

Northbourne Avenue Transport Corridor Study Steering Committee
Level 3 Board Room, Dame Pattie Menzies South, Challis St Dickson

Wednesday 7 March2OLL
10.00- 11.30am

Attendance:

Apotogies:

Khalid Ahmed, ED, Policy Coordination and Development TD

Alastair Swayn Government Architect

Paul Peters, ED, Roads and PublicTransport

lrlfl:I-{fffiIrt ar{I-,f{vZ
Minister Corbell

David Papps, Director General and Meeting Chair ESDD

Gary Rake, Chief Executive NCA

Andrew Smith, Deputy Chief Executive NCA

Ben Ponton, A/gDDG, Planning Policy ESDD

Jim Corrigan, Director, Office of the Coordinator General EDD

Brook Dixon, A/g Director, Economic, Regional and

Planning

CMCD

David Collett Senior Director, Asset Management csD

Ken Douglas, Senior Manager, Economic and Regional CMCD

Derek Stolz- delegate for Paul Peters, ED, Roads and

Public Transport

TAMS

Kuga Kugathas, Senior Manager, Transport Planning &
Proiects

ESDD

Kristin Blume, Senior Manager, Transport Policy

Coordination and Northbourne Project Team Leader

ESDD

Stephan Walter, Manager, Northbourne project ESDD

Suzanne Jurcevic, Assistant Manager, Northbourne project ESDD

Consultants:
Amanda Tobin

Martin Oaten

Matthew Yi

URS

Deloitte

Name & Position
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Record of actions and key decisions

L Welcome and apologies Chair welcomed the steering committee and noted
apologies.

Noted

2 Other business Minutes of the previous meeting were confirmed.

3

4

5

Project Update Kristin Blume provided update on project, noting:

o Community consultation was deferred from
December 2011 and will occur over March _ May
2012.

e Business case was distributed to steering
committee members and feedback is due on Fri 16
March 2012.

Noted

Options update

Business case

Amanda Tobin (URS) outlined the 5 options which have
been modelled in response to feedback from steering
committee members,
o Base case - business as usual
o Bus priority measures (BpM) between City and

Dickson

o BRT

o LRT

o BPM converting to LRT

Martin Oaten and Matt yi (Deloitte) provided an
overview of the draft business case. lssues/discussion
of note included:
o BCR for LRT/low land use scenario would be a

Noted.

Deloitte prebentation to be distributed to
steering committee with meeting minutes.



suitable comparison to BCR for BRT/base case due
to increased development resulting from
development of LRT.

For lnfrastructure Australia to be able rely upon the
BCR's that result from including land use uplift
benefits it is suggested that a process or
mechanism be defined in the lA submission that
will deliver the benefits.

Financial modelling uses current ACTION costs,
however it was noted that other BRT systems can
make significant operational cost efficiencies and
savings.

Business case outlines example delivery models
for Ca binet consideration.

Deloitte to refine operational costs. Deloitte

*j"., te*.r

Project team

6 Presentation - URS Amanda Tobin presented: a recap of options
considered in the study, a concept report update, Triple
bottom line evaluation outcomes and supplementary
information requested by stakeholders regarding
alternatives to options; including the cost of a reduced
capacity option and minimal alignment change option.
Next steps in the study were identified.

URS presentation to be distributed to steering
committee with meeting minutes.

Business case briefing Briefing to be held with Deloitte following steering
committee for the benefit of those unable to attend
and to provide opportunity for further discussion on
business case.

lnvites to be sent to steering committee
members

Next meeting (no. 8): April 20t2

c)
C:)
cf)
(.r{
l'*r3



Report

City to Gungahlln Transit Corridor:

Concept Design Report (April 2012)

Prepared for

ACT Environment and Sustainable Development
Directorate
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@ Document copyrlght of URS Austraila pty Limited.
This report is submitted on the basis that it remains commercial-in+onfidence. The contents

[,"qi#illire?x,E{q!,fi ][",l",iltx,f,{:3"gji.Yt?}Rri".tr*ra,::L:lflconcepts, designs, drawings, specifi&tions, prins eic incruded in this report is permittedunless and until they are [e- "rOFJt 
oi 

" 
li,,ittI" 

"o"t 
*t between URS Austratia and theaddressee of this reporr URS Adtraria. acc;Ji" no ri"oirity ;i;t ilil'f; aii ulautnoriseo

:::flj}ffi1["frof this report and URS-iJse;;'th" risht to leer corpui""tion for any

Document delivery

URS Australia provides this document in. either printed format, erectronic format or both.URS considers the printed_version to be uinaing."fhe erect on[ iffi;;'i]fi;i;ed for theclienfs convenience and Uns requests ih"i irr"iii"ni".sures the integrity of this etectronicinformation is maintained. Storagd orthis eie;tr;ni;-i';ib*"tion.shoutd it a minimum comptywith the requiremenb or the corimonGrtii EE;iilu rrr"iiaiii,i-nJiftci iobo.
\Mere an erectronic onrv version is prwided to the crient, a signed hard copy of this documentis held on fite by URS 

"'no 
a copy wittt" p.rloliiiil"questea.
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Executive Summary

This reportsummarises the outcomes to date of investigating Bus Rapid Transit (BRT) and
Light Rail Transit (LRT) optionsfor the City to Gungahlin Transit Corridor.

lntroducing rapid transit to the conidor will go towards improving the Frequent Netlvork
ouflined in the Transport for Canbena plan, and help transform the City to Gungahlin
corridor into a more urban, active, attractive boulevard and entry to the ACT. The BRT or
LRT options would replace the cunent Red Rapid seMce between Gungahlin and City
made permanent afrer successful trials in 2011. Further extensions south and east towards
the Parliamentary.Zone/Barton, Woden and Belconnen have been considered and are part
of curent and future transport planning.

The Gorridor: I{ow and Future
NorthbourneAvenue is an important approach route and main avenue for Canbena. lt links
to the Federal Highway which is the main approach route from Sydney and Melboume and
so becomes a visitor's first perception of the city's character.

Flemington Road is a connector road from Canbena Cig Centre to the town centre of
Gungahlin, which links Northboume Avenue to Hibberson Street, the mah shopping and
business strip in Gungahlin. Cunently, the southbound bus lanes on Flemington road carry
nearly 507o of people on the road in the moming peak.

The corridor includes three mairi nodes/stations at City, Dickson and Gungahlin, which will
be both an important part of the public transport network, and locations for changing land
use that is already part of current planning policy.

Mode Options
. Bus Rapid Transit (BRTFAU$300 - $360 million

. Light RailTransit (LRT)=RUS70O - 9860 million

These cost Enges are estimates which recognise that the level of design is at a pre.
conceptual or concept screening phase.

For both options, the same alignment is recommended by applying the principle that each
of the mode options should take into account eventual light rail operation: whether its in the
next 5 or 30 years, the appropriate location should be reserved now. ln each of the opUons
the service is assumed to run at a 10 minute frequency by 2021 and 8 minutes or less by
2031. Three major stations would exist along the conidor at City, Dickson and Gungahlin,
where interchange would occur between frequent and coverage bus services and other
transport modes.

Goncept Design-Alignment Options
The concept design in this report recommends a kerbside alignment for either LRT or BRT
along Northbourne Avenue, transitioning to a median alignment before Barton Highway
and running in the median to the Gungahlin Town Centre using the existing median land
reservation. The option of a median alignment for the Northboume Avenue sector is also
discussed in this report. (*-,

()
()
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rf;'
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This project assessment includes considering the infrastructure options and mode costsas wett as rand use variabres to identifi wtrit provioes tn" gri"i5"i'ulnlnl.'rn"r" 
"r"assumptions for the purpose of.transport mooettinl. oetaireoianJ use iia-nning wouto uerequired to.imptement any variation.to cunent potic!. fr,i. lirov ii"ffii#;'H" potentiatimpacb of theoreticar higher popuration growth Lnodi t*o scenarios:

' 'lovl'growth, based on no changes to existing pranning policy but a faster take-up ofrecent planning changes in Gungahlin, Oicts6ri, anO tfie cityj

' "medium' growth, assuming an additionar lever of growth on top of the base case forecastpopulation in the corridor. This scenario wouto reoiire ptanning poricy changes over manyyears in consurtation with the community, and is noi oiiecuy pirt oi uiis ir"niii-"troy.
lmproved transit in the conidor will allow the main avenue to fulfil its role as a nationallysigniflcant entry to the Central Nationdtuej.

Evaluation Results
Preliminary economic modelring shows that for all options, benefits appear to outweigh costswhen growth occurs within the fonidor undeitne;t-dtr-grovnflr rano uiijiienri6. ini. htgt 

",rate of growth is consistent with LRT and BRr projea experiences in Austraria and overseas.Greater improvements to the benefit to cost ,itio'werl fu"ron.t,ai"a;-ililid, revers ofgrowth are modeiled within_the 9ord9l: This highei rever or growtn-wourd d;" detaired

rJriTJ;liie'i'f, :"1llffi .li]i"'lr4'"_11,iBH?*li:rs.:;r*xffiJliffi tH:iltrT+due to the higher up-front costs for LRT ano simiLi monetary benefits for each mode.

lntroduction

This study proposes Bus Rapid rransit (BRT) and ught Rair rransit (LRT) options for thetransport corridor between_city and.Gun!ahrifr, aron!'rrrortnuorr" Arinu"'"nl"itemingtonRoad' This important nationa'i conidor i; rrbj".t 6 trends and factors that will have anincreasing impact as popuration grows orerthe nl*i ro to zo yeirs: 
-'-'- "'-' "n

. Growing population

. Growing road congestion

. Public transport being delayed by traffic congestion

. High greenhouse gases as a result of road congestion

. Need for greater social inclusion

The main focus of this concept.report is to identifry hansit improvements thatwillhelp transformthe co'idor, and respond to tha pressuret ia"i,tinio li"'r". i-hffi"ii'i""pll',ot ti," ncrGovemmenfs Transport for Canbena pofi"V, ,"i"areO in March 2012.

1.1 Transport for Canberra and the Frequent Network
Transport for canbera is a plan to achieve a more efficient transport network for canbenaover the next 20 years. rt promotes safe and su"tainiore mreirpii.^ il th;coilptimentaryplanning of the transDort network and future lano usJto encourage development in canbe,awithin easy reach to the transport network.

I:lt""ls and updating the Acr Governmenfs sustainabre Transport pran rereased in2004, Transport for Canberra updates tire mode striie targef ,"t Oi, tnii jian'io acfrieve30% mode share of a[ journey t6 work trips by *irr,irg, cycring and pubric transport by 2026.
Transport for canbe'a identifies- rhe Frequent Network as part of the strategic networkof service types. The Frequent Network iorprir"" i"picr and frequent network services.These are the fast and frequent a[ oay servicei, runnirig at rs minl]e oi'o"ii"i'il"qu"n"y.Rapid services run arono ihe. major iouioo" uiit connect canbera,s town centres andmajor employment areas] and Trequent fo."f .urL", connect higher density residentialareas. The Frequent Network,is supported oy "coverage, ie;i.";;ii; JJi""""t""o"r rnoaccess services in the suburbs, and peak express tdr xpresio;i sffii-,;h,il connectlower densitv suburbs to emproymeni tocatoiis-in j"ar, li"riooi.'rnu'riJq-runili"trorr i"a 20 yeat plan to 203'r which. aims to.achieve 1ir f,ot exceeol the pubric transport modeshare tarsets (12.5% orwork trips by puuric tranirlori ii 10l-61, ilJi;6,fii""ffi use andtransport planning decisions.

la:r6ffiia-..-

vehicles. A two way relationshipLxists between
higher land use activity.

uns
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fuea as roads of national significance and, where relevant, as frontage roads for buildings
which enhance. the National Capital function and as conidors for a possible future inter-
town public transport system.

Walter Burley Gffin's original plan for Canbena envisioned a tram network easily accessed
by walkable catchmenb as shown in Figure 2 below.

lntroduction

at Figure 1 shows the planned Frequent Network
lor 203'l in the study area. lt shows that along the
transport corridor between City and Gungahlin
a rapid service exists, known as the Red Rapid;
it is this service that is proposed to be improved
through either BRT or LRT. The map also shows an
East-West'Frequent Local'which in the next 5 - 7

-++. years will provide a frequent connection between
Dickson and Belconnen

,
1-_

I
:l

\

',1

'--f

Flgure 7 Snapshotolthe 2037 Frequent Networkin the study sred

1.2 Planning Context

This study aligns with Commonwealth andACT Government strategic land use and transport
plan-s and pglicie: Ylich aPply to the ACl.including the Transport for Canberra policy (ACT),
the National Capital Plan (Commonwealth) and the draftACT ptanning Strategy'(ACi).
The draftACT Planning Strategy was recently released for public consultation and provides
the overarching land use strategies for theACT to 2060. The strategies which this stuity aligns
to specifically include: 'creating opportunities for increased density and dispersed empbymint
by capitalising on the existing structure of the centres and inter-touin transp6rt connectionl'and
'improving everyone's mobility and creating more choices in travel by integrating investment in
Canberra's transport networks with the land use it serves.'

The National capital Plan (NCP) aims to ensure that canbena is planned and developed
in accordance with ib national significance. The NCP identifies Northboume Avenue as a
Main Avenue and National Approach Route and as such the objective for its planning and
development is to establish and enhance the identity of the approdlhes to the Ceirtrat National

Figue 2 Giffin's ttan nebuotk and pe&stdan catchments.,

His transport vision is described in the Repofi Explanatory of the Preliminary cental plan
and is outlined below:

It is contended that modern and prespective means of sfreettransportafion
in the tamway and fast vehicle traffic, and of which fhe greaf progress
up the present is hardly a beginning toward speed, safetltr noise/esg and
reliability in sight for the near tuture, mean a very differcnt distribution of
tnde than where walking nnge has been the determining factor Durtng the
transfomation peiod tenific congesfron has resulfed in the large cities, and the
lifi, or'elevatof pressed into service for relieve. An equally well administered
frarn service possibly suppoded financially in he same iay would ceilainly
assure more convenient as well as far better horEontal alignment, for even
in spite of inadequate and costly nature of the street raitway arcommodation
the treld in the larger cities in the United States of Ameica is now obviously
that of dispersion in long lines, as witnesg Broadway in New york and all
the important through lines hat accidentally occur in Chicago of a genemlty
unwieldy checke r-board p atte m.2

l TheeifrnlsgacyCanbem,/Jr/omlionsb@Ntalintha2lslfutu,y,NaflonalCaplbtAulho,ily,ZDO4.
2 ApEndix B, Copy of Fed,nl Capilal Do{ign No. 20, W. B Gtifrin, 1912
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ilffif,'.t t&:lgahlin 
Transit conidor would also enhance Griffin's vision for canbena in the

' National Gateway-reinfory4s the rinear arignment by adding a permanent transit space,

' Commercial address-a clear presence in the street with a known route and destination;

' l{r*:Is9r highdensity deveropment-provides a high capacity rinear pubric transportservice with routes and destindtions that are evloen't witt wiiiodnndolalilrrr:ur"
stops, which can be used to taveruetween oeiiinatioil;r,;ilffiffi;,irift"nr"
(9.s. commuting,-business meetings, eic, is th;'rfr;idd;ffi;;;tffi(;;il;d in thecBD along' say.coflins street, or 6e edioid buiway through the Brisbane cBD), and

33:,1,i":B:BBi[:llY [iffi.*.31;#",,1ifl 51"Jg',,81,[?ioi6 
iidit" i-I6ntini"G'and-

' Mlrlu+nodar transport rout*introducing BRT or LRT wiil bring a new dimension oftransport technology to the conidor the-reuy inireiiing its muiti-mooaiiiiliJ.itu, 
"nodefining a crear route and pubric transport ipine from-ounganiin 6 c,ty. 

- --"

1.3 The Study Corridor

The character of the conidor can be separated into three distinct zones:

1. Northbourne Avenue
Northboume Avenue is an r.nlportant approach route and main avenue for canbera. It linksto- the Federal Highwav whicli is tne. nii'in-Jp-pririiii riute rrom siiily"hjiirlir[tume andso becomes a visitor's first perception or uid cityt cnaracter. rnb FetJiar ili6'i*ay nas adefined tandscape poticv orbstabiiCr.,ing , iieai i,iolii"'.Iiiiiiir" iti,Hil';'ti,,"rilrndary tothe symbolic cenbe of the city.

According to the National capital plan.(NCp), the road traverses through difierent landscaperealms from the rural realm,'through the open pj*fJ,rd realm and finally to a more formalcharacter as it becomes NorthoourieAvenie iI tn'ii riiittrs;';61;di'fi1 lieffiressiverybuilt up.along the.approach route. lrortn-douriJn 
"nu" 

is arso intended to becomeprogressivety formar towards the clry eE ano ttre Nitionariiiangre, with tffiiEEtion out*""nAnthituMouat Streets and Barry Diive/coovo-ns stiiit ueing tiaisriii;";;il;i" Avenueunder the NCP.

The increase in formalitu is achieved by theintroduction of a large central median which is firstplanted witr sporadic clumps of tte"s ,inidn iJi6ilJJlontinuous tree planting closer to the citycenbe. These trees are planted in staggered-rowi to ai6uri"i,l.'orJtl t-.iir?io"!i."r", 
"erection 

i."r"r, ,unio$i',T'i,.::3 3#'i"t[i3ooi?S:iFuther toss of rees ano oeierioratil 
"t"liti[-"i.i"lil!ol, tr.,"ir-ti-^i'-yv 

reyurre!

2. Flemington Road

Flemington Road is not defined in the NCp.
It is a connector road from Canbena City
Centre to the town centre of Gungahlin,
which links Northbourne Ave to HibSerson
Street which is the main shopping and
business .ship in Gungahlin. ftemi'ngton
Road is developing and will ultimateli be
an urban boulevarde. There are significant

2-3 level recently constructed and under-construction residential developments closer toGungahlin.

There are a coupre of recenfly constructed schoors arong_ Fremington Road and housing
gstates gre {s9 being prannedor under construction-. Significant right-pores and traffic porescreate visuat ctutter atong the main road, which *. vJ a o" ioftLiieo'ov;ii'J."prrg.
3. Hibberson Street (Gungahlin)

Hibberson Street has deveroped- rapidry as the centrar shopping and business street ofGungahlin. lt cu,enuv consis6 of twb t"'ireJoi tLmc witn a comrin-ation of parafier parkingand wide pedestrian veroes arong its tengin. ii conLin, . rot of foot t imJritn ,anypedestrian crossings, maiure streei tre"JiiJ 
"or"iJawnings gr9ng,_the street. rmproving

ll " 
yry shoppers and traffic_mix on Hibberson streJinas been identifted as a key issue inthe Gungahlin Town Centre planning neportir.ro, idi;).- - qe s 

^s)

The urban design and landscaping
approach for the proposed route
would be to maintain the three
distinct zones of NorthbourneAve,
Flemington Rd and Hibbersori
Street. Northbourne Ave will have
a formal character both in design
and planting particularlv cloie
to the city. Flemington Hoad will
also be a boulevard characterised
by generous tree planting and
grassed verges. Hibberson Street
will maintain existing mature tree
planting while addressing the
traffic/pedestrian confl icts.

The road mnidor varies between
two to three mixed use taffic
lanes in each direction, except at
the southem end of Flemirigton
Road where it nanows to one l-ane
in each direction with a bus lane
southbound. Cunenfly buses share
the same lanes as traffic, except
some shor.t sections of bus lane
at the southem end of Flemington
Road and the northem end" of
Northbourne Avenue. Bus stops
are generally at intersections aid
pedestrian crossings are provided at
other locations. There is in on-road
cycle lane in each direction for most
of the conidor and footpaths. There
is an extensive nefuvork of shared
patl,rs, footpaths and connector
streets as shown in Figure 4.

L*E-E---. .?..J

Flguo4 Shared path andon Dadcydelana netuDtuin thestudy@nidor

Fig u re 3 Notth bou me Avenue
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I. lntroduction

1.4 Current and future traffic volumes

Cunently the peak hour travel time for the Red Rapid route is slightly longer than general
trafiie ln the morning peak, the average traveltime in the peak southbound direction along the
conidor is 26 minutes for general traffic and 28 minutes for the Red Rapid service.

Cunenfly 8% of joumey to work trips are traken by public transport Transport for Canberra
addresses this low public transport mode share, with improvements to the transport network
in response to passenger demand and future land use and ring road upgrades to provide
altemative private vehicle routes to alleviate congestion on the Frequent Network.3 This map

shows the public transport network
(red) and arterial and parkway
road networks (grey\ as planned in
Transport for Canberra. The Majura
Parkway is planned to be complete
in the short term, which along with
Gungahlin Drive will offer alternative
north-south routes to Northboume
Avenue and Flemington Road.

For example in the morning peak
southbound in 2031, future transport
modelling has shown that Majura
Parkway will be carrying up to 6.4%
more of the southbound traffi c volume
and Gungahlin Drive up to 3.4%. This
contributes to Northbourne Avenue
carrying up to 2.8% less of the overall
southbound traffic.

However, with population groMh and
without transport intervention, overall
traffic on the conidor and associated
travel times will grow significantly by
2031.
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1.5 Environment

ln terms of ecological constraints, online data covering 2 km either side of the existing road
corridor were reviewed resulting in the identification of a range of recorded Tenitory and
Commonwealth protected and threatened species and communities. These are reported in
AppendixA

Records included:

. Threatened Flora{ne threatened flora species has been recorded within the study
Area. There is the potential for suitable habitat for nine additional threatened ACT/
Commonwealth protected flora species to occur in the StudyArea.

Threatened Fauna-Thirteen thteatened fauna species have been recorded within
the Study tuea. There is the potential for suitable habitat for twenty-three additional
threatenedACT/Commonwealth protected fauna species to occur in the StudyArea.

Threatened Ecological Communities-Two Threatened Ecological Communities
(TECs) have been recorded within the Studytuea. These TECs are protected under
ACT and Commonwealth legislation.

Mriun PrrLrn.
2011
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1.6 The Proposal

The proposed project integrates transport and land use to capitalise on the atbibutes of the
Northboume Avenue-Flemington Road corridor between city and Gungahlin to connect
these two parts of Canbena.

The project comprises:

. A dedicated public transport connection between City and Gungahlin-provided by
either bus or light rail in dedicated lanes separated trom other traffic for the full 12 km
length;

a

a

o

Strations at City (in Northboume Avenue adjacent to the o<isting bus station), Dickson
(utilising the Motor Regisfy sitre in between NorthbourneAvenue and Chdllis Street)
and Gungahlin (in Hibbenon Street in the town centre), where the bus/light rail
connects to local bus services;

lntermediate stops at key locations;

An off-road cycleway (3 m wide on both sides of the road);

\Mderfootpaths (2.4 m wide on both sides of the road);

Areconfigured streetscape on NorthboumeAvenu+the median is nanowed
(from 27 m to 6 m) and the verges widened (from 6 m to 14 m);

o Maintaining NorthbourneAvenue as the primary National Gateway-the modified road
cross-section will maintain symmetry and include 6 rows of trees, two in the median
and two in each verge (separating the footpath, cycleway and bus/light rail lane);

. Opportunities to support a more vibrant, urban feel for the corridor:

3. TEnsPo/t fu CanbetufEnspod fora S6raira M CiU 2011 - 2031, ACT cowmnenl, Envimnmnt and Suslainable Dovdoprent
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?
o creating activity arong the sheet-peopre wifl be abre to spread out across the vergesfrom shopfronts right across to kerbsid! puutiJtransport, riritn stops Ni"grrt"J into tni,more active space; and
. lmproved safety

- on+oad by providing s-egiegated space for cycrists, segregating bus/right rair, andreducing right turn conflicts wittr tte nrrror"ir"ai"n;
- For ped.estrians by reducing 

laitjno and crossing times with reduced crossing widthacross Northbourne Avenue; and

- F-or people on foot by increasing activity and concentrating it in widened verges thatcreate more useabre'peopre s[ace" ano naving waiunt p;r;;il;;;';tito-ps in tnis"activig zone'.

Ittls. itgrorqtign of transport, rand use and urban design has been deVeroped to enhance thecoridor's role in Canbena:

Mode Options

The following section describes the mode options considered in thisstudy, howtheirfrequencyand stops woutd be different to the cunenin"o n"pii brr;;ril;;;;;;ffi what tanduse change courd occur with the imprementation oilltirer option. 
- -"-'---" -"-

The mode options being exprored to reprace the Red Rapid between city and Gungahrin areLight Rair rransit (LRr and Bus Rapid'Transit (en1.'cu,entty the Red Rapid bus operatesalong this coridor, however it sharei the ro"J *ltt' gJnu"l traffic, with only limited bus priorityon Flemington Road southbound between s"notoiJdtret and NorthboumeAvenue and onNorthbourne Avenue a queue jump f.n" iorft,oouilt g"rton Figl.,;rx

2.1 Light Rail Transit

LRT is a rail mode that ooerates at road level using electrically powered vehicles, whichreceive powerfrom overneao w;;Jffi;;;;;il;;y,. The overhead powersuppry arowsthe vehicles to be integrated with other ,"rurr.l on ii.," road and.pedestrians. it operatesp'i,?r.,.ty in its own right of way with widery spaced iiois ailrign speeds. However it arso hasthe ability to slo\^/ down and operate in triln oeniity-iiEas.with croser spaced stops providinggreater access. such a svstem wourd rio* weriarong this corridor is ii cJuiiitop morc
Il^:::l!{i" Spture more'passengers in the high density area between city to Dickson andIncrease speed to connect to Gungahlin in the iorth onty stoppinf a ffi#;1 oi i-imes to pickup and drop off passengers.

LRT is a popular mode choice for peopre due to its comfort, speed and reriabirity; it has theaujti.ty tg move rarge numbers ot ieofte qrtkiy;nd'""siry between activity centres. Thevehicle below is a simirar size to wnat ir irit"6r" i* the passenger demand 
"rp*i'i.Canberra, itcan carry upto22O passengers.

NorthboumeAvenue is lhe primary
National Gateway, which elevates
its importance, lhe importance of
its urban design and the decision-
making for treatments within it

Legacy, reinforcing the linear alignment by
maintaining the avenue of trees and adding
the permanency of dedicatecl bus lanes oi
light railtracks, consistent with Burley Grifiin,s

The proposal recogrrGesTlorimn

address for apartments,
professional and service
businesses

Perception ot improveO accs;ibility-aE;;
presence in the street with a known route and

A mixed-use relatively high density
activity conidor, with residential and
other development in addition to
and complemenling the commercial
role identified above

Provides a high capacity tinear public-
transport service, who,s route and destinations

connection between Gungahlin and

are evident (from the tracks) with well defined,
accessible stops, which can be used to travel
between destinations along Northboume
Avenue (eg commuting, business meetings,
etc, as the Melboume tram network is used in
the CBD along, say Collins Street), and opens
up opportunity to extend this along Flemington
Road lo create a continuous and seamhsJ

modal transport route connecting
the northem suburbs to City and
beyond, seNicing car trafiic,
commercial vehicles, public
transport (cunenfly buses), cycling
and Dedestrians

The major north-south multi-

transport spine ftom Gungahlin to City

Dedicated public transport lanes anO cyctewi!
provide a defined route and public and active

tri

Flgure 61ypi@I Ltrf vehicte
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2. Mode Options

2.2 Bus Rapid Transit

-BIlj:: P119-r_V:i"l,gpSpting.in its own right of way at high speeds and frequency. By
removlng Duses trom tratfic you improve their ope-rating speed and reliability. Howeveithey
1i11!1y-"^l!g lbility to transition inio generat.trimc, erimiiating ine n-eeJ ioi paisensers to
cnange vehictes where the transit conidor ends.

BRT vehicles can carry up to 10s passengers if articulated like the one shown below.

the Gold Coast RailTransit is currently being implemented, which is predicted to stimulate the
:yltgllTggilrllscenario poputa]ion and _empioymeqt projections bf eueenstand rreasury
Plannrng and lnformationby 20% for the Gold Coasls
worldwide exgm.ple^s also exist of how BRT has brought new investment to cities, with a
rece.nt e-xample in Cleveland, Ohio, of the Euclid Corfrdor project bringing $US+.3 Oillion
worth of investment to the.6.5 km. corridor through spending 6n muse"um-s 

-ano 
nospitats

to.housing and educational institutio-ns. FurthermSre, iollowiri'g its implementation in iOOe,
ridership increased by an average of 31% the following year.o 

-

ls,9i1,.more log.ally, Brisbane B..usways is another example of where the provision of new
puDllc tra.nsport infrastructure will renew the area and is expected to boost cbmmercial, retail
andresidential activity at elch of the. nodes along the network. The Eastern euiway airO tne
Eastern Corridor Renewal Strategy has been initiated by the Brisbane City Council and the
Queensland Government and plaris for urban growth ario cnange ai iix piecinits itong the
1r:!"* Bllg*3v. tt recognizes ihat the imprwe-d connectivity pr5vioeo tniougn in6 provision
ot new public transport will provide stimulus for growth alon! ihe new transp-ort coriidor.z
Examples of .urban re.g9n9ra!!9nr 1ew development and increased ridership can be found all
over the world associated with BRT and LRT implementation. However, iities atso choose
BRT or LRT for other reasons,.such as capacity, cost, flexibility or the modal preference of
the public. Further information about this can be obtairieO trom ifreeCf Oiverfimlnt fransit
Options for Canberra fact sheet.

2.4 Gosts

Undiscounted cost estimates for BRT and LRT options, which have been benchmarked
againstACT and otherAustrallan light rail and BRTprojects, are shown in Table 1

Table 1 - Capital Cost Estimates

Cily to G@gatttn TNEit fu w@pt Dedgn R.pol (Aa,il mla

Cost Component Proportion of Total
Cost

Proportion of Total
Cost

Planning and Design 32% 24o/o

Roadworks
. Bridges 5% 2o/o
. Segregated rapid transport lanes 10o/o 19o/o
. Pavement 170/o 7o/o
. Utilities 9o/o 4o/o
. Drainage 3% 1%

Verges and landscaping 7% 3%
Footpaths and cycleway 2o/o 1%
Signalling and catenary/electrification systems 8o/o 14o/o

Passenger interface, stops and communications 8% 5%
Vehicles & Depots 2Oo/o

Total Cost (g millions) $300 - $360 $700 - $860

e old Cnast Rapid Tnreil Coridor Study, Hawlt, cold Coast City Courcit, Augu* 2011
The Rebitth, Sunday Phtn Daater, 1@ February,2OOa
Eastem Coddor Renewal Stlategy Final Dnft Executiw Sumty, Btisbare City Comcit, Augu,t ZOO}

Figure 7 TyDlcql BRT vehlcle

2.3 Why BRT or LRT?

The.buses gurynly servicing canberra's Rapid rransit conidors offer a good frequency
service that is reliable and already attracts a strong patronage and demand.
However, BRT and LRT modes, in their own right of way create the potential to elevate this
demand further with a more rapid and reliable service. BRT and LRT liave Oeen imptementeO
in numerous cities around the world over the last few decades, retro-Rtting OLOi"riuO rights of
way into the existing urban fabric.

The urban development and regeneration
outcomes are clearly seen, with poriland, US,
demonstrating how LRT and streetcars (trams)
can revitalise urban centres. A 2005 study of
real estate development within areas served by
the Portland streetcar found that after streetcar
investment was secured, lots within one block of
the proposed corridor captured 55% of all new
development.

This development was also found to be much
Ftsurc B typi@t streetcartn porttdnd denserthan developmentfurtherfrom the streetcar

brocks achieved e0% orthe.Froornrea nalili;" 
",l 'it'iffi.f:i',i:T:iiryHl"'$:?:llrgugh this corridor supported these statistics by saying that skeetcar investment increased

their confidence in bringing investrnent to the area.4 
-

More locally, whilstAustralian examples exist of successful implementation of light rail systems,
very little data is available about the urban development and regeneration tn-at nas occurred
along these transport corridors as a result of improved transit se-rvice. However, siage one of

4 Ltaebil-Developmnt Unkage: TtE poiland Streelar Loop, E.D, Hovee & Company, LLC, Februaty 2OOa
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2. Mode Optlone

I!:-?-.j-"-:!1SS fgl each option recognise that the levet of design is at a pre-conceptuat or
conceptconcept screening phase. ln these circumstances,_the typical estir;ate 

"faiiincaUon "ccuracyrang-e is expected to vary between a low range of _1 Si; to _30% to a niqn ran;;of +zOy" tohigh range of+20% to
+50o/o. These estimates are at 201i prices. Elcafation nas not Oeen-inc'fuoed."- 

-'

Considerations affectlng cost that apply to allthe options include:

. the introduction of segregated rapid transit lanes, one per direction of travel, generally:

- kerb-side along Northbourne Avenue, from Alinga Street up to Barton Highway

- within the median into Flemington Road up to Hibberson Street
. resulting major modification to the existing linear roadway alignment, jntersections and

median achieving:

- widening of the fooFaths

- introduclion of segregated single direction cycleways

- modifications to existing and introduction ofwidened verges

- relocation of the 3-lanes per direction roadway

- segregated rapid transit lanes as above

- relocation of utilities and essential services into a sjngle trench
on Northboume Avenue

. modifications and additions to two bridges on Flemington Road

. modifications to the signalling system in order !o maximise the efiectiveness
or the segregated system

The BRT CAPEX Costs also difer markedly ftom the LRT option due mainty
to the additional LRT requiremenE of
. dedicated trackbed and signalled crossovers
. elecbifiaation, including substations, ovefiead wiring and support systems
. slightly larger and more complex stops/stations
. the requirement for a depot to facjlitate stabling and maintenance
. inclusive high capacity rolling stock vehicle cost (BRT option excludes bus costs). corespondingly higher indirect cosb
From the high level evaluatt'on conducted, the overall CAPEX costs for each mode
is as follows:

. BRT-AU$3oo - 9360 mi ion

. LRT-AU$700 -$860 mi[ion

Concept Design

This section describes the concept design for BRTand LRT including the following detail:
. Their alignment along the corridon
. Potentialfuture extensions of the conidoi
. The seNice and stop spacingi
. The station designs at City, Dickson and Gungahlin; and
. The vehicles proposed for LRT and BRT operation.

3.1 Alignment

Alignment refers to the location ofa transit lane within a cofiidor Transitalignmenb should be.responsive 
to the characteristics of a corridor. rntemationat eximptes or-d"Ci aia*r-ar transit

:9llggf g"To.nst ?te 
thata variety ofalignments can be achieved depenOinion- a-coniOofspnysrca, soctal and environmental characteristcs and attibutes. Further iniormation about

this can be obtained from the ACT Govemment Transit options for CinU"u, ilJ 
"n""f

Alignment Opportunities

I:^f::IETe.IIL?Ilis conidor presenrs. a significanr opportunity to not onty devetop arltms[ comoot to ass6t jmprove conditons forpublictransport users and motorisG butto dlsomake improvements ro benefit cyctisb, pedesirians, resici"ntsino vi"iioi=-fi'tiJ*nioor.
These jmprovemenis will be a key feature of each alignment opuon and include:
. Dedicated transit lanes for public transport:
. Segregated cycleway along the length ofthe coridor (3m wide);
. Wderfootpaths (2.4m); and
. lmproved landscaping and treatrnenb to create a more attractive public realm.
Th€ project is notjust considered a transport infrastructure project but is anticiDatsd to alsorefocus on people in the coridor environment, marint it irii-" .ri't-"n 'r.L[ln 

o""tgnimprovement. The improvements are expected t" u*"hi6"itopm!nioriii"-" iii""ent tothe conidor responding to the people foius.

Alignment Options
Two pote-ntial alignments, based on the characteristics ofthe corridor, have been investigatedin detail forthis study:

. Median-tEnsit lane locaied in the median. This alignment is the recommended
alignment for Flemington Rd and the northem s"SmE"i ot Ni-ndil; Ar;'#;i
Gungahlin Town cenbe to the Barron Highway tr,[r""&dO.-iidrl"si;;" ii-"il;;
designed to accommodate a transir tane'in th6 ,eot"nind2i ei{i Bidi-ii*i rnou"
at a higher speed wih tess stops through this seaion a meoEn atigi;Jni *i-"io".n *the most suitable. A median alignment-is also an opton tor tne remlJina-uioJ6"1-or,toor.. Kerbside-transjt.lane kerbsjde, adjoining the verge. This alignment is the
recommended option ior the NorthboumeAvenue segment oithe corrjdor
(between the Barton Highway and Alinga Street).

.*-c65?,,,A-- IlRs
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3. Concept Design
Wb e@gdthtT@Eit Mr. ConBpt ferij/gn Ropqt (tptil 2U2)

Northbourne Avenue - LRT Median Alignment
Northboume Avehue- BRT Median Atignment

Fguro 15 tuisling dan ot Notthboume Ave atignmont Figure 1 8 Existing plan ot Noihboume Ave alignment

Flgurc 1 6 Notttboume Ave BRT Median Nan
Figue 19 Notil,boumeAve LRT MediAn ptan

Figuo 17 NotfltboumoAya LRf Media, o/oss ff,,r}lion showing dimensions
Figu@2o tlotthbumeAve LRT Medjan crass sf,cfron showing dimonsions
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3. Concept Deslgn

Recommended Northboume Avenue Alignment
Selectlon of kerbside bus lanes/light railhas been deliberate in NorthbourneAvenue, specifically
between the City terminus (Alinga Street) and Dickson (Antill Street), to best respond to and
enhance this unique section of road. lt is not carried further north of Barton Highway as the
role of Northboume Avenue changes and the same treatment is not appropriate.

It is recognised that NorthboumeAvenue from City to Dickson, where kerbside bus lanesflight
railare proposed, is unique and performs four important roles.Any change to theAvenue must
strengthen all of these multi-'faceted roles:

. Anationally significant role as the primary National Gateway, elevating its importance,
the importance of urban design and the decision-making for treahrents within it;

. Canbena's key commercial address for professional and service businesses;

. Amixed-use relatively high density activity conidor, with residential and other
development in addition to and complementing the commercial role identified above; and

. The major north-south multimodal transport route connecting the northem suburbs,
including Gungahlin, to City and beyond, servicing cartraffic, commercial vehicles, public
transport (cunently buses), cycling and pedestrians.

The kerbside alignment bus lanes/light railstrengthens allfour roles and has the greatest urban
design and landscape benefits. The recommendations for kerbside transit lanes recognises
theAvenue's urban context and desired future character as a place of activity and vibrancy. lt
is expected that like the Red Rapid service, tuture seMces should promote the hop-on, hop-
off use of transit seMces for short trips in this sector of the conidor.

It is a requirement that as the primary National Gateway symmetry is achieved across the
road, with at least 4 rows of trees (two in the median and one in each verge). This sets
minimum median widths, which are also influenced by the presence of buses/light rail in or
adjacent to the median (due to minimum clearance requirements).

The three key elements of the road space are the median, verges and bus lanes/light rail
alignment

. Median-the existing median is not cunently well utilised and cannot be readily used by
people, so nanowing the median (from 27 m to 6 m) allows the space to be provided next
to building ffontages and by used by people, and also narows the road to integrate the
two sides of the road ratherthan isolating them from each other (tram in median requires
12 m median to provide cleannce to 2 rows of trees, diluting this outcome; also isolates
waiting passengers in the median).

. Verges-.the wider verge (14 m from 6 m) created by nanowing the median allows a
widerfootpath (2.4 m from 1.5 m), separate bicycle path (3 m from 1.5 m on-road), open
space (two 4 m wide strips, between the foopath and bicycle path and between the
bicycle path and kerb, to accommodate activity such as caf6 tables, etc), two ro:ws of
trees (one in each of the open space strips), street furniture/art, bus/light rail stop facilities
(shelters, signs, etQ, and encourages/facilitates development fronting the road.

. Kerbside bus/light rail-connecb passengers with the activity in the verge and building
fontages-encourages hop on/hop off use (i.e. it is an extension of the footpath); it also
integrates the stops as part of the activity in the verges.

The outcomes from these arrangements are summarised in the following table.

Cnrb Gmoa,ilt I@6i M.tq w@pl ilEdga R.prt (N 2U2)

Therefore kerbside LRT or BRT operation was considered preferable along the Northboume
Avenue part of the corridor so that it could act more like a tram or streetcar with many stops
and integration with verge-side pavements to help create an active cafe and retailstrip along
Northbourne Avenue,

(:)
C)
ff)
r.-N-\
*>

National
significance -
main avenue

Symmetry,4
rows of trees

Must be
retained,
withtwo
rows of trees

Must include at least one
row oftees

Does not interfere
with median trees

Northbourne -
main avenue

Enhanced
perceived value
as the primary
address in
Canbena

N/A Allows and concentrates
activity in front of
shopfonts so higher
value and community
perception as a
desirable address/place
to visit

Concentrates
activity and
reinforces
perception of
easy access to
addresses along
NorthboumeAve

Activity Wderfootpath,
dedicated
cycleway, space
for street activity,
proximity of
PTto activity,
connect the
shopfont to the
PI safety and
security

Under
utilised

Allows forlhe wider
footnerhs and senrmird

The stops are part
ofthe footpath
and are notjust
ovedooked, but
integrated into the
activity, increasing
both safety (step
straight from the
footpath onto the
bus/light rail) and
security

wide, off-road cycleway,
improving safety and
provides space for high
quality stop infrastructure
without impinging on the
footpath or cycleway,
and integrates activity
generated by shopfonts
(e.9. caf6 tables) in the
active, busy public space
on the road

Travel Clear
delineation, ease
ofaccess

NUA Saferwaiting space for
passengers in the vege
with kerbside operation
and widerverges
support wider footpaths
and cycleway

Direct accessftom
public bansport
to activity along
the boulevard
like coridor,
encourages hop on/
hop ofuse

20 43316037/01/A 43316037/0t/A

Characteristics Median- Verges-wide
to be achieved narrow

Bus lanes/light
rai!-kerbside



3. Goncept Deslgn

BRT Altgnment- Ftemington Raad (medidn)

Fbure 21 Exis,ng plan viewot Hemlngton Rd

W to @ntgahtn Tm,tt Mtu ho@pt 
'r,stgl 

Rery/t (ANil m12)

LRT Alignment- Flemington Road- median alignment

Figurc 24 E,stng plan view

Figu@ 22 BRT Cenfr.a! tvtedian Homiryton Rd

Figu@ 25 LRT Centat Mdian Ftemington Rd

Figun 23 BRT Median Flenlngton Rd ct}ss section showiru dimenslons

Figutu 26 tRT Cental Modian FleningbnRd sr,ohrrg c/oss sec0b n showing dimensions
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3. Concept Deslgn

Flemlngton Road Alignment
As for Northbourne Avenue it can be seen that the same alignment has been designed for
both BRT and LRT by applying the principal that each of the mode options should take into
account the potential for eventual light rail operation.

Along Flemington Road the route is more of a light railortrain routewith less frequentstopping,
potentially higher speeds and more commuter traffic, so a median route is a pret6iable
solution in this location. ln contrast, the Northbourne Avenue section is designed to attract
local and visitor patronage for a more get-on/get-off scenario. LRT or BRT would transition
from kerbside to median at Barton Highway on NorthbourneAvenue, where the character of
the corridor changes from dense urban environment to semi-rural and therefore a median
BRT or LRT operation would be more suitable. The drawing below shows this transition at
Barton Highway.

Figure 27 Transilion from korbside operaton to median opamtion at Barton Highway

The alignment designs have been wo*shopped with stakeholders across theACT administration
and the National CapitalAuthority (NCA), which has informed the desired cross section of the
conillor for each of the mode options.

fie placement of the LRT or BRT conidor within the road cross section was dependent on
a number of things such as safety, amenity, land use and location of utilities. A number of
albmatives were explored and workshopped Wth stakeholders.

Nob tlre cross sections shown on tre preceding pages are indicative only the number of lanes and
landscaping wries along he lengh of the mnidori and will need to be confirmed in fonrard design.

3.2 AlignmentEvaluation

A high level evaluation of the alignment options was undertaken to assess each option
against a range of economic, social and environmental factors in comparison to the base
case (existing) alignmenl

The following is an evaluation of the options against the 'base case'. The base case in this
context assumes that public transport service improvements consistent with population
growth are implemented and the cunent growth expected in ACT planning policy is achieved
with no additional land use uplift occurring in the study corridor. No additional infrastructure
improvements, which protect public transport reliability, are assumed in this case, such as
road widening or transit lanes.

W b Ang,l,l,t TN'il Cwl& ttuept D€,r*p R.p.t (AN m12)

The benefits and harms of the BRT and LRT options when compared to the 'base case' are
presented in the following tables. They are based on a set of criteria that take into account
a triple bottom line approach, including economic, social and environmental factors. lnput
from a number of disciplines has informed this evaluation, including engineering (design,
construction and operation), transport, communityengagement, socialimpact, environmential
management and economics.

Aqualitative rating system has been used to evaluate the options based on the following levels:

Beneflts I Harms
*Negligible l*Negtigibte
** MinorBenefit | ** MinorHarm
*** Moderate Benefit | *** Moderate Harm
**** Major Benefit | **** Major Harm
***** Extreme Benefit | ***** Extreme Harm

The final rating score for each option is the overall score of benefit and harm points. All
positive scores represent a net benefit based on economic, social and environmential factors
when compared to the base case.All negative scores represent a net harm.

3.3 BRT Option

C5
Ci)
lI.\

Economic Evaluation Criteria Score Commenls
Public Transport travel
tlme benelits

Reduction in travel tme for hansit
pasenqets

** Minor benefit

Changes in vehicle
operating costs

Vehicle operating cost savlngs and
bus fleet capital savlngs

ffi Moderate benefit

lncrementral fare
rcvenue

Based on change in PT trips ** Low benelit

Changes h accident
costs

Based on accident cost rates per
passenger km

tcrrt Moderate benelit

Road de@ngestion Reduction ln car trips lrrhbt Malor benelit drtuen by loss of car trlps

Consbuction Upfront capital oeenditure ,r*rrt Significanly high, $300 - $360 million

Operaling &
maintenance

Driver and vehicle maintainance
costs and road maintenance costs
associated with new fansitway

* Limlted difierence

Socra, Eualmtion *ileria Score Commen,s
Urban Design &
Landscape

Qualitative, Social, Structural and
Functional @nsidemtions, landscape
character e.g. symmetry of corddor,
actvating building ftontages

ffi The wider verges on Northboume Ave
deliver impmved pedestrian and cycle
routes, immedlate access and public
amenity to adjacent land use and
accessible transit stops on the kerb
rather than in the median. Although the
avenue prolile is altered, it maintains
its civic presence, particularly its
symmetry and higtFquality landscape
character. Flemington Rd achieves a
slightly benelicial outcome. It scored
IrwErcrsty uBlExqat lgt @tuluvly anr
slightly beneficial for accessibility and
activation. Visual impact due to increase
in pavement area resulted in the overall
moderately beneficial assessmenl

24 433't6037/01,/A 4331 6037/0 t /A
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Environmenta! EyaltationOileria Score Commenlc
Heritage and Culture lndigenous & European * Construcuon noise and vibration have

tho potential to impad on lhe structural
integrity ofthe heritsge listed buildings.
Operationally, there is no additional
ifipact wften compared to the existing
bus seMces,

Socra, Btalt/pilion Cflaia, Score
Sustainablo TransDorl
Options

Bicycles & Pedosfians-Drovides
safe and accassible acceis for
cyclists and pedestrians

t# Wdened cycleway and sepamtion
fom traffic provides safer ind moe
accesslble ryde hcilitjes. IMdened
pedesldan path and nanower crossing
on NonhboumeAve provides imoroveb
access for pedestrians.

Fit with planning
and policy strategles
hduding lhe Grifrin
Logacy, and support of
future land use

Local and City wide plannino and
Pollcy Slrateoles

tr* BRT kerbside lanes are in a more
deslrable location for businesses on
Northboume Avo, lhe land use uollfl
exPected with BRT would reoulr6
dtanges to cunent local and ilty widB
planning policles. which is seen as
posilive.additional development along
the conidor-

oVerallthenumberofbene'itscomesto22)kandharmscome',7*.Tm

3.4 LRT Options
Kerbstde LRT

lmpacts on Noise/
Vibralion The increasod movement of buses

along tho conidor, although sporadic,
has lhe potential to generate morc
peak intermittent noise.This is likely to
negatively impact fronting and nearby
pmperties and will be greatest ln effect
where the odstlng mad extends in to
the verges as is the case alono the
majority of Northboume Avenue. Along
Flemington Avenue such impacls are
likely to be less nolable given the use of
the median to accommoiate BRT.

Provldlng a tradltionat ffeet i" useA Cr.o.
petroudiesel), buses will generato the

lmpacis on w8ter and
soll

Surface and groundwater qua[V and
quantlty, Contamination & Biological/
chemlcal/physlcal tunctions

Providlng erosion and sedimentary
control measures are ln place and
bridges and culverts are'designed and
upgraded to accommodate the mnidor
Wdening,.the residual impads are likely
to be negliglble. The extent and depth of
works is likely not to have any signilicant
impact on the geologlcal character or
result ln efecls on base gEundwaler
movemonb.

Ecosystem tuncuon, habltat, Rora and
fauna, endangered specles

Assumed Moderate Harm as irnpacts
arc relatively unknown at this stage,
Commonwealth and ACT listecl siecies
and Threaiened Ecological Communilies
have been recorded immediately
adjacsnt to lhe road conidor and may
have the potential to be impacted as a
result of lhe scheme,s

Sustainability Efliclent use of Resourcas The alignment for thi" option usesi-
large volume of materiai on Northboume
Ave to change the alignment, i.e.the
entire existng road will be excavated
and replaced. Also a lafge volume of
fuck movements are expected during
construdion. Howerer lhe alignment
on Northboume Ave avoids relocalion
of nuny services in the central median.
Overall expected ic be of moderate harm
because of @nsfudion.

Euatation Criteria
PT travel lime benelits Redudion in travel tire torGnlif-

passengeE
,c* Minor beneflt

Changes in vehicle
operating costs

Vehicle operaung cost savinos and
bus fleet capital savinos

*H Moderate benefit

lncremental fare
rcwnuo

Based on ciange in pT trlps ,rt Low benefit

Chan0es in accident
costs and environmental
exemalities

Based on accident costEGiiJ
passenger km

,rfc* Moderata benefit

Road decongestion Reduction in car trips *rfrfrt Major benefit driven Uy tos" of cff Hp"
Construction Upfront capital expenditure *^:lrf* Extremety high, $700 - $860 rninion

Operaling &
maintenance

Driver and vehicle rnaintainance
costs and road maintenance costs
associated wih new transitway

* Umited difierence

Urban Deslgn &
Landscape

Qualitiative, Social, Structural a.nd
Functlonal considerations, landscaoe
character e.g. symmew ofconidoi.
activating bullding frontages

The wlderverges on ttorfnOourneave
deliver improved pedestrian and o/cle
routes, immediate access and pub-lic
amenity to adjacent land use aird
accessible transit stops on the kerb
ralher lhan in the medlan. Athouoh the
avenue protile is altered, it maintains
its civic presence, particularly its
symmetry and high{uality landscaDe
charader. Flernington Rd achieves'a
slightly benelidal outcome. lt scored
modeEtely benoficial for connectivity
and sligitly boneficial for accessiblliiy
and actvation. Vlsual impact due to 

'

rncrease in pavement area and LRT
overhead cabling was considered slighlv
detrimental which resulted in the overall 

-

moderately benelicial assessmenl
Wdened cycleway and seoaratjon
from lraffic provides safer ind mora
accessible cycle fac,ilities. \Mdened
pedestrian path and na*reicroGhg
on NorthboumeAve provides impmved

AiGmrror-/A----
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Media:n LRT

Economic Ealuation Crileia Score Commenls
PT travel time benefits Reduction in tlavel timB for transit

passengers
,rlt Minor benefit

Changes ln vehicle
operating costs

Vehicle operatlng cost savings and
bus fleet capital savings

ffi Moderate benetit

lncremental fare
revenue

Based on change in PTlrips Low benerit

Changes in accident
costrs and envimnmenial
extemalities

Based on accldent ost rates per
passenger km

,rff Moderate benef,t

Road decongestion Reduction in car trips rktft Major benelit d,iven by loss of car tdps

Construction Upfront capital expenditure *rffi Extremely high, TBA($700+ mlilion)
operating &
maintenane

Driver and vehicle maintainance
costs and rcad maintenane costs
associated with new transitwav

* Limited diflerence

3. Concept Design

Socia, Eral.tation &iteia Score Comments
Fit uilh planning
and policy stIategies
including the Gffiin
Legacy, and support of
fulure land use

Local and Citywide Planning and
Policy Strategles

,r*rt LRT lanes are in a more desirablo
location for businesses on Northboume
Ave, and LRT is expected to bring the
most increase in land use developmenl
possible along the conidor, which would
require changes to cunent local and city
wide planning policies.

Environmental Bralntionc/it€fia Score Comments
lmpacts on Noise/
Vibration

Noise and Vibration * The introduction oflight rail vehicl'es
along the conidor, has the potential to
generate morc peak vibration levels.This
is likely to negatively impact tronting and
nearby properlies and will be greatest in
etrectwhere the existing road exlends
in to the verges as is lhe case along the
qajority of Norlhbourne Avenue. Along
Flemington Avenue such impacts are
likely to be less noticeable given the use
oflhe median to accommodate LRT.

lmpacts on air quality Air quality and climate change
pollulants

* Emissions wilh trams are likely to be

source emissions requlred to generale
the electricity to power lhe trams.

lmpads on water and
soll

Surface and groundurater quality
and quanlity, Contamination and
Biological/chemicauphysical fu nclions

* Providing erosion and sedimentary
control measures are ln place and
bridges and culverts are designed and
upgraded to accommodate the conidor
widening, the residual impacts are likely
to be negligible, The extent and depth of
works ls likely not to have any signlticant
impact on the geological character or
result in effec{s on base groundrarater
movements,

lmpacts on Natural
Resources

Ecosystem function, habitat, flora and
fauna, endangered species

filct Assumed Moderate Harm as impacts
are relatively unknown at this stage,
Commonwealth and ACT listed species
and Threatened Ecological Communities
have been recorded immediately
adiacent to the road conidor and may
have the potential to be impacted as a
result of the scheme's implementrtion.

Sust inability Eflicient use of Resourcas ,rrr* The alignment for this option.uses a
large volume of material on Norlhboume
Ave to chanoe the alignment, i.e.lhe
entiro eistlng road \,!ill be excavated
and replaced. Also a large volume of
tuck movements are expected during
construction. However the alignment
on Northboume Ave avoids relocation
of many services in the central median.
Overall expected to be of moderate harm
because of consfuction.

Heritage and Culturo lndigenous & European ,ct Construction and operational noise and
vibratlon have lhe potentlal to lmpact
on lhe structural integrity oflhe heriiage
listed buildings. Operationally, intermittent
passing trams may also have this impacl

Operating &
maintenance

Driver and vehicle maintainance
costs and road mainlenance costs
associated wilh new transitway

* Limited differene

Overall the total benerits come !o 23*and impacts come to tht Thls represents an overall score of 6)t

Socr'a, Evaluation Criteia Score Commen,s
Urban Design &
Landscape

Qualitalive, Social, Structural and
Functional considerations, landscape
chamcter e.g. symmeky of conidor.
activating bulldlng frontages

Less landscaping and grassed area
in central median and light rail stoDs
isolated in median, Wderverges-
aclivates bullding fontage however some
benefit is lost wlth passenoers ln the
cenlral median. Overall minor harm.

Sustainable Transport
Options

Bicycles & Pedesmans-provides
safe and accessible acces for
cyclists and pedestrians

# \A/idened cycleway and separation
from lraflic provides safer and rnore
accessible cycle facilties. Widened
pedesldan path and nanower crossing
on Northboume Ave provides improved
access for pedestdans.

Fit with planning
and policy slrategies
including the Grffin
Legacy, and support of
future land use

Local and Citywide Planning and
Policy Strategies

* The land use uplift expeded with LRT
would require ctEnges to cunent local
alqcity wide plannlng policies. Operating
LRT in lhe central median would take
passengers away from direct frontage to
businesses, considered only minor harm.
Overall ths land use uplifr e)@ecled with
LRT is considered to be a positive afiect
on futurc land use.

Changes ln accident
costs and environmental
exiamalities

Based on accident cost rates
per passengerkm

*lrt Moderate benefit

Road decongestion Reduct on in car tdps :Hotst Major benent driven by loss of car fips

Operating &
maintenane

Driver and vehicle maintainance
costs and road maintenance costs
associated with new transitway

* Limited difference

r*:
(:)
c)
ci)
!!:x
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3. Concept Deslgn

Envircnmen',ll Evaluation Criteria Score Comments
lmpads on Noiser'
Vibration

Noiso and Vibmtlon * The introdudion of light rail vehicles
along the conidor, has the potenflal to
generato more peak vibration lavels
however there is likely to be less lmoact if
LRT ls oporating in the median, theiefore
impact consldered to be neglible.

lmpacts on air quality Air quality and dimate chanoe
pollutants

Emissions with trams aie likelv to bs
minlmal, noturlthstanding the timote point
source emlssions required to generate
lho electridty to power tho trams.

lmpacts on water
and soil

Surface and groundwater quality and
quantity, Contamination & BiolooicaU
chemicaUphysical f unctions

* Providlng erosion and sedimentarv
conuol measures are ln olace and
brldges and qllverts are'designed and
upgraded to accomrnodate the conidor
widenlng, lhe residual impacts are likoly
to be negligible. The exteht and depth 6f
wDrks is likely not to have any signilicant
lmpact on Ihe geolooical character or
result in etrecls on bass groundlyaler
movoments,

lmpacls on Natural
Resources

Ecosystem function, habltat, flora and
fauna, endangered specles

**t Assumed Moderate Harm as lmpacts
are relatively unknown at this stiago,
Comnonwealth and ACT listed species
and Threatened Ecological Comilunlties
have been recorded lmmediatelv
adjacent to the road conidor anj may
have tho potential to be impacted as a
result of lhe schemo's implementalon.

Sustainability Eflicient use of Resources *H The allgnment for this option uses a
larye volume of material on Norlhboume
Ave to to change the alignment, i.e.the
entire eislng road wiU be o(cavated
and replaced. Also a large volume of
lruck movementrs are expected during
construclion. The alignment will requlre
relocatlon of almost all services ln the
contral median. Overall expected to be of
moderatg harm because of construction.

Heritage and Culture lndigenous & European ,c* Consfudon and operational noise and
vibratlon have the potential to lmpact
on lhe structural integrity of the heritage
listed buildings. Operationally, lntermittent
passlng trams may also have this impad.

Overall th6 number of benefits come lo 19*and impacts come to l9*.
Overall the total scoro comes to O)t, herefore no overall bonelit or harm.

Further investigation will look into the additional cost to operate the LRT system without

iiifli{!",iiig1.SJJ,:'.'A?!?',",S:tt u:llrjy,f,;",,*i$iiilfr,:',,..i#j,#
increases a city's attractiveness, birt adds to capitai c-ost6.'

l,:9g."9 Trrgch to imprementing BRT or LRT is arso.being considered, where initia[ypnonty measures such as bus.lanes may be implemented alori'g tne bngth bi NJrthboumeAvenue in the short term which. wo.uto eventuatiy ue-converted-to a ous-Gnsiioilight railcorridor in the long term extending into Flemingt6n noio up io oling;[rin. 
- -'-'

Finally, the cunent options consider the transit lane as an addition to the cunent road crosssection through the entire conidor. Further investigation will roor< into-wrreinei tie transitcorridor can reptace an existing traffi.c tane in each Iiiection ;b;g'td;;;fiiio leterminethe impact to general traffic diong.thg coridoi and iurounoing road network. The planview below shows how this wouldbok mid-block on llortnuoum'e Arenrer'Frdrious workindicates that this proposalwould impose in unicceptaute impici oniiiinl con--qeltion ano
rat running through local roads. Further work wiil be irnoertakin to irJ"rt in inli. 

-

Figue 28 Plan view of option b rodacE a t@ffic tana each way with BRT tanas on No,thboume Avenue

3.6 Potential Future Extensions

llnoted in Transport for canbena, tg n"pto seMce routes could be run as either LRf,,
BRT or a combination in the future, wh.ich offers opportunitiei ioi&punrion ot ri unr o,
PS^l-"9E!-?"v*d City4unsahtin. in rhe futur6, with a rorii,",ii"ri"niiJn'io Barron
anq along uanberra Avenue to Fyshwick towards Queanbeyan to cohplete the ned nipid
IP,YF 

alone of the possible extensions. other possibte tuture extenii,SnJ iniiude sougr tovvooen- ruggeranong, and north-wesl from city to Belconnen (refer to the red lines on the"Frequent NetworlC plan, in Figure 29).

Some injtial.lhou-ght has been given to how to extend the cunent route to ConstitutionAvenue ro ailow tor tuture extensions to Barton and beyond to Fyshwick. Fiqures 30 _ 33
show some possible route options with a discussion aooirteicii.-t'nesJ-optioiJriJuu neeo
to be explored in significant.further detail in a future study.

3.5 AlternatlveOptions
Further investigation will be undertaken to consider variations to the above options includingreplacing more than just the Red Rapid with LRT or BRf YvYlv vruv'r!

The design of BRT or LRT assumes that either mode wifl onry reprace the Red Rapid route

i,?yi3,fi"",JYel!""#:y:jlgi"'Ifl'e,&:,iy,:tit';".,[HJ Tk'",'#H:ii1Stl,,ftr [ll:routes with LRT or BRT. Artemativety, LRT oieHr;i-Jia ,eptice arr6ui; ffi;ily traveilins

:irT""#ieffiAli#A:i.t:1P,ffi?l,i"tuirins trans-6rs t" t'Rf;id;ii-on itnis i. tt'E

83t 6tX,7/O.t/A
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Option 1-Extending the LRTor BRTcorridorviaAtinga
Street and City Walk provides direct access between
the Red Rapid service and the connecting bus services
at City as it takes the service through City Bus Station.
\Milst there is adequate width through City Walk to do
this, the rapid transit would need to operate at very low
speeds to maintain pedestrian safety through this area.

Option 2-Continuing the LRT or BRT service along
NorthboumeAvenue to London Circuit and connecting
to ConstitutionAvenue via this road is a possible option-.
London Circuit is cunently the primary connection
for general traffic to Constitution Avenue and further
investigation would need to be given to the impact of
a transit lane on traffic flow through this area as any
expansion of lanes is restricted.

Option 3-Separating the two directions of
transit lines to connect to Constitution Avenue
captures a broader patronage for the mode.
However some stakeholder feedback has
expressed concern that legibility and visibility
between both directions for passengers
may detract from its usefulness at capturing
a broader patronage. This issue can be
overcome with suitable urban design solutions
ensuring a clear direct path between both lines.
Consideration would also need to be given
to this option's impact on the symmetry of
Northbourne Ave south of Alinga Street where
only the southbound service would run. This

ror the risht rairservice to turn arouno ,.",n:l{n"l"ti:lln"':irT:#5*iffi,,",J"'"'',il?"tHl
median on Northbourne Avenue, r,*.J

a;l

C,J
rffr
lr"'l

3. Concept Design

Flgio 30 Option 1 - Via Ay Werk

Figwe 31 Option 2-Via London Circuit

2031 FrequentNetwork
'El 'idim + niXduentc:.wcy2.lomhq!€usddsrn
'O ilrFstop Radd$idt&iii'ii{5irliiictAdrdldry,
o nd48h0q' r-. 

"otstUrlRrrgg&rta0

.1 0 I 2 l 4. c I ?hI 1 rl |,lr I'l l,rl
..!D&&6

E ffib..!':: blLso& ruSm hs
Dh@lBi!&dh{odelrmq

aldt

'P.drudRtd} Fcqu.rl lo6tsr,tE.Byrf oiin rtodrru uay

Sr5trd.Rrs ponrr*ptsflertd;d

Figuo 32 Option 3-W LoMon Ciruit aN CWtilatk

Figue 29 2031 Frequent Netv'ro*
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service through the City tb Cungahtin
conidor, shown as the red line in the
diagram adjacent. lnitially the services expected to run at 15 minute
frequencies to match the curent
service and increase to every 10
minutes in2021 and 8 minutes oi less
by 203'1.

The existing stations at Civic, Dickson
and Gungahlin will be a critical
element to making this service work
efficiently. Providing an efficient and
safe interchange for pedestrians
between the LRT or BRT service and
buses at these points are key to the
success of the City-Gungahlin rapid
transit coridor. ln the case of an
LRT service replacing the Red Rapid
further investigation will also look
at the possibility of all bus services
interchanging to this LRT transit mode
in the Northbourne Avenue sector and
provide a smoother traffic flow. lf this
were the case, additional stops would
need to be provided in this southern
sector.

constitutionAvenueand.orfi'looSloJi,il;::ii^'ffi:::: allow ror an extension east to

3.7 The Service and Stop Spacing

currently_the Red Rapid route runs at a 15 minute fiequency or ress. ln future, it is expectedth."l !hi: frequency would increase and this scenario would become tire ua# iase against
:Ii:l *Mcts of repracing the service by either BRT or r_nr wJuio oe ."i,pi[o in termsor ne oemand rncrease and service frequency. The options investigated in this study arepredicted to run at a 10 minute ftequency oy iozr and an I minute'rrequency ir oetter by2031.

Transport for Canberra defines a number of Bus Stations (which are primarily route hubs thatallow service interchanges) along the NorthboumeAvLnue coridon
. city
. Dickson

. Gungahlin

ln addition, Park and Ride facilitie.s are planned and in place along the corridor. The Eprc park
and ride is open and future facilities are planned in lrliitcnett (neir welL station 

'6rive1 
ana tothe west of Gungahlin Town Centre.

The bus stations are appropriate locations for BRT or LRT stations as the primary locationswhere service and modar interchange_wq,]{take place between G}".,i'r*t'r_ocar andcoverage bus routes to the nollh--so_uth BRT/LRT ipine. rntermediate stop's wouro abo beprovided, consistent with the.Rapid Frequent o.s k; to z km spicing,-iJudh]ur" 
" nignavenge speed along this north-south public.transport spine. nooitioiirry, eiiia stops areproposed to meet land use growth, as detailed in the concept Design section of this report

To meet.the expected higher short trip demand in this higher density sector of the corridorthe service wourd run more srowly with crosery spacea itops. ir^r6rrindirrtil"i north andinto Flemington Road, the service speed ,ouio i,hcrear" with fewer itip.. in" additionarstops are indicative locations to resp6nd to the expected tano use upln-anl-incre-aseo uruandensity.that can be expected with LRT or BRT ionsistent with 
"iirr"rt 

prin-ni"i poricy asshown in Figure 35.

?tt.?09- 6.rLd

(xr.mhrtl

Figure 34 Cunent Bus Routsls Tnvilllirg on Noftht/j,uffis Aw
aN Flamingbnkt

Figu,e 33 Opion 4 - Via CW Hilf

4331 6037/01 /A
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.Option 4-The transit route could be taken direcfly through
City Hi|l to connect to Constitution Avenue. Above lround the
gradient over City Hill would be suitable for either BhT or LRT

'::operation. Vernon Circle around City Hill park may become the
bansit station in line with NCAs City Hill Nationai Capital plan

solution that. draws together these two UoufeiirOs at City Fjiil
would provide a very direct and legible path for BRT or LRT.
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ln the case of LRr this service arong the corridor can be considered a
streetcar operation in the Northbourne Sector and LRT opeiration in l

Flemington Road Sector.

Typically streetcar operation is considered an extension of the footpath and moves at slower
speeds with closely spaced stops through city areas, on the other hand LRT operation moves
at h.igher speedswith stops spaced further afart LRT is considered to be more an extension
to_the roadway that connects to outer suburbs. Therefore along Northboume Avenue, tne
LRT option would operate with characteristics closer to a streitcar and along Flemington
Road itwould operate as an LRTseruice. This would have no impact on vehicE type orsize
however itwould impact where the LRT depot would be tocateol wnicn is disiusieo turtner
in this section.

BRT Option
ln this option, BRT replaces the Red Rapid. The remaining bus services, such as coverage
and Local Frequent services, would continue to use the c.-orridor in tfre leneiaiiraffic lanes
along Flemington Road and share the mpid transit corridor witn enf ifonl-NorthOourneRve.
Specifically, the BRTservice willcome and go from city station as perthe current Red Rapid
bus movements and travel in the kerbsid6 BRT lanes until Barion Highway, wnere tt"iey
transition from the kerbside lane to the central median. They travel in ttre-centiif median the
remainder of the route to Gungahlin.

This has the potential to be converted to LRT in the future. The BRT option would have the
street-car like stops and speeds as a future LRT conversion
Refer to Appendil B for typical sections arong the corridor showing this alignment.

LRT Option
In the LRT option LRT replaces the Red Rapid. The remaining bus services would share
the transit lane with LRT along Northbourne Avenue and operatE as BRT. Along Flemington
Road the bus services would switchto running in the geneial traffic as there arjexisting-bus
lanes on Flemington Road and less bus seMces seniing this section of the conidor and'light
rail would be operating at a higher speed with fewer stops than the buses in the median.
similar. to the BRT alignment, !h9 LRT alignment moves in the median rapid lane from
Gungahlinto Barton Highwayand then transifionstothekerbside laneformosto?Northbourne
Avenue. lt transitions back to the median again at Cooyong Street to terminate-at the city
end.

Transitioning to the median.is necessary to enable a turnback facility for light rail vehicles
reaching the end of the service line.
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Figuro 36 LRT along H,bDelson Stse,

8 eungahlln Town Cenhe Bre Sfitioh Study, Revisir No.1 January 2012, SMEC

W to Gqg&lnTmiit Mdq Cc@pt Dcltgn RaN.t grfi 2012)

3. Concept Deslgn

3.8 Stations

Gungahttn

Both..options are proposed to terminate adjacent to the entrance at Gungahlin marketplace
on Hibberson Street. Previous studies have identified this as the prefenEd public transport
corridor in Gungahlin and stakeholders have also supported this in the Delign workshop.
Therefore in order to maintain the landscaping and successful urban characterif this street,
it is proposed to remove general traffic from Hibberson Street between Hinder Street and
Gozzard Street and devote these two blocks to either the LRT terminus or BRT terminus. lt
is expected that vehicles will move slowly but reliably through this section and this design will
g.eale a pedestrian friendly mall environment in the Gungahlin retail and commercial c-entre.
The image below shows this anangement with LRT in Hi5berson Street
Both the BRTand LRToptions wouldneed to provide an efficient interchange to the connecting
local bus services, including routes 50, s1, s2,56, s9 and 59. currenfly-the arrival of these
services combined is approximately every 5 minutes during theAM peak so a suitable layover
area for these buses is essential. ln the case of the BRT option, ihe proposed terminus at
Gungahlin-Marketplace could be shared with BRT and the'locai bus'services, however in
the case of the LRT option, the current bus layover location at Gungahlin Markeiplace would
conflict with the LRT terminus. Either the Westem Layover or Eastein Layover.Options in the
Gungahlin Town Centre 8us Sfafion Sfud/ would overcome this conflict.

Figuro 38 Re@mnended Eastem Layover option in The Gungahtin Tow centre Bus station studf
Dickson

ln addition.to Dickson.being a majordestination in the corridor, Dickson is a signiflcant location,L.I:.tlbj,: 
lllry.p9f _lgly"rk ailowing transfer between rapid services opjrating Jtong the

Avenue and trequent and localservices that serve areas east and west of Dicksonl nreq'uint
seryices connect norih east Belconnen areas with the coridor at Oict<son. R taiqe residential
catchmentexists eastof Dickson. Dickson does not curenfly operaie oGrirb ii;intJch;g;
location. This corridor transit project together with uetworft'rJivoit;iti*,ili"d;;;j;r station
to be developed at Dickson.

-SJB?P-gl:glol,^gpl,.ol-: 
*"re identified in the SpTNp^200e. options inctuded keepins

rapld servlces on Northbourne, diverting services through Challis Strbet and a combinatidn o-fsouthbound services remaining on Northbourne and N-orthbouno servUei-aivertr:ng thiough
Challis Street.

9 eungahlin Town Ceotro Bus Station Study, Revlston No.1 ,lanuary 2012, SMEC 
UnSA3GE5?6i/A--

Figure 37 Re@nmonde(! t/lkstem Layowr option In Tha Gungahtin Town centa Bus statton studf
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3. Concept Design

The mncept design identifies retaining transit seMces {both BRT or LRT) on Nothboume
Avenue valuing the time benefits of not diverting into Challis St higher than the closer proximity
of rapid seMces connecting with local.services. Further work on quantirying tne benefiE ani
cost gf operating options is required to be underbken in the next phasb of design. The site
idenlified as most suitable jn this study is Block 2 section 33, the cunent Motor Rigistry site.
Conceptual short and long term layouts are identified.

Short Term Solution

Long Term Opportunities for Dickson
The site layout option below is for BRT operation. lt relocates the BRT stops to the RTAsite
for a closer connection to the local bus interchange. For the BRT to access these stops,
signalised entry and exit would be required for the BRT vehicles from Northboume Avenue.

Figure 40 BRT Station at Dickson

Similar to the site layout option above the option below is the same arrangement butfor LRT.
Due to the fact that LRT vehicles r.equire a larger tuming radius, the space required to enter
and exit the RTAsite would be larger, as shown in the diagram below.

Figu@ 39 Sbion site laput and dasign yinciplis

Design option layouts have been developed that retain the existing building and its vehicte
inspection function allowing short term development of a station. The potential for full
redevelopment of the site in the short or longer term has the benefit of considering the
opportunities of a comprehensive integrated developmenl An integrated design would illow
high quality passenger and facilities to be incorporated into a mixed use development. The
full redevelopment opportunity can also address safe and secure access for traveilers to rapid
services if rapid stops are located on the western (northbound) side of the Avenue. Options
could include a convenience retail arcade under the Avenue, a bridge connection with stairs
and elevators providing aocess or a signalised at grade crossing. The location presenb a
significant urban design possibility of Dickson commercial activity meeting the activity of the
Avenue.
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3. Concept.Deslgn
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Figun 42 Tnnsition for LRT ftom t<erbsido b tho @nt at median at tho potentiat LRT taminus at the city ond

3.9 Vehicle options

The LRT Vehicles
Light rail vehicles suitabre for operation would be modern, high speed, low-floor articulatedvehicles. Lowfloorarticulated trims allowwheelchairLccessiu'ilitv,i".ti"iolrrg-a-no;.,nroaaing
of passengers and an ease of mov^eme"119., ilrV n.rt of the tram to any other, spreadingpassenger loading evenry. Tqlsverye seating ii iuggesteo *rricrr pioiriies Lrtort ot"seated journeys over the medium distances irvin ifrpre shnding space for standing onshorter joumeys in aisles and two vestibule 

"oai. 
nr 

"n 
exampb] ui" eora"rdier Frexity2 is capable. of carrying 220. passengers ano n", 

" 
i-op speeo of 70km/h. The Gord coastRapid rransit svstem has sedcteo a itigt uy tirgui 7*borr" ,"riant oig,is tr"m.iire rro<ity2 vehicle is pictured below.

whilst thlss long term options overcome the issue of a rong passenger connection betweenBRT or LRT and the locil bus interchang",-tntv [rrrt in airEiti6iriillgn-Js'o]r-ivortnooume
Avenue and a diversion from tne roao ttriicontii-dsiritn u," rymmetry of NorthbourneAvenue.

mi"1"f;5;",ffi'S[ 3fflf ';[J",i;":i'l"illli;i[n iLps ct6ser to iirJ oii iiiieiJ'anse at the

connectio-n crdseiioleiftr q.ry*iish-,il;y ffiffi,T:,o""Jl:f:":13!Hi!%lii,3ffs:H"J
Avenue and detractiig from its boublja-ro c6aiilti,i. 

-

City

ShortTerm Destgn
Proposals for Cig Stationrrtrill be considered in a separate study; .however this proposalassumes thatthe existino City Bus Station will iemain rn.its cunent location. ln the case of

ffi#u[H,.h1f1ili3*r.r'"tffi ltr5if tiit'-trtffi mfft 
r jffi "dilj

!!:s:lJlx;6trstui3l,ru:gt'!ii::g5tsm.Tf;t",i,,"?s"fH#E,Hirfi:. services, this leaves-the southem coirnectioi oi ui! l'itd;iterfi;iildEiii" iJrir,",n connectiomto cffift1H"f,3ir"J3i3:ii3:?%?1"#'.[fit;i
For the LRT vehicres to qEiqgn from kerbside to the centrar median to access a terminus
8",,:t:+n3ti:rt"g3".,if,:"*"te mipniJJwouio b'L requireoior.tG ffJiil np.dyits
BiGblalffi ilfi id-;;#il"if fl"h:li:J?'{i3;i:3",,?fi BBx"""&T,?HIl?BiS,?fl{*if lywould work in favouiof th.e_passengers giririrs;tih" terminus and crossing NorthbourneAvenue to interchange betwe'en services. This is"a oLiign solution that can be a-ccommodatedin the detailed design stage for the traffic signaL uithis intersection.

Figue 41 LRT Sa,tnn at Dtckson

Figura 43 LRT Erminus at Nofthbouma Ave/Alinga St
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Figun.U Bombadier Flaxiu 2 LRTwhiden

LRT Tracti on Di stib uti on

]hq LRT system would run-on..standard'gauge, and the track bed would consist mainly of
flush or embedded rails, to.facilitate integratioh into the roadway, and allow for the optioh of
grassed infill where applicable.

Tra$gn powerfor the LRTsystem would be derived from new substations installed along the
conidor, spaced. approximately 2km apart. These installations would contain transfoniers,
rectifiers and switchgear, housed either in outdoor compounds or integrated within buildings.
The substations would distribute TSGVolt direct cunent to the rolling stock via an overhead
conbct system. The contact wires would be.supported by poles or fro-m buildings by means of
a standard anangemenl The powerwould be collected.-by the rolling stock viia pintograph,
which remains in constant contract with the overhead wrres.

The traction power would be switched and secUoned from a central location by means of
Supervisory Control And Data Acquisition (SCADA) links.

LRT Depot
A depot would need to support stabling, light and heavy maintenance of the tram fleet as well
as on-site offices and staff facilities. As no stabling is dnvisaged at the ends of the network it
lnust, ?q a minimum, be capable of holding all trams with adequate operational track space
for maintenance operations to take place. -

lmportanuy.future.provision must be made to expand the facility to support increased
requirements. This means allowing for the potenti6l to stable and'maintaih'enough tramt
to run longer trams on higherrrequency.operatiorle ovgr a potentially extended routE bngth.
An estimate of 20 x 7-module trams sndub suffice for tlie future'provision requireme-nS.
A 100 x 200m facility should be more than adequate to meet this requirement
ldeally, the facility.should be located near the middle of the route to minimise dead running,
where empty services are run to the start or from the finish of the route.

10 SN@: Bonl,.adiar |rc, Vtem, Ausda

The land.use qteggry under the ACT Tenitov plan that would apply to the depot is
'Transport Depof which means the use of land f6r the parking or storije of motor ve'hicles
used in connection with a commercial or industrial trandport u-ndertakin!. ATransport Depot
rgp1olrlitgO in all residentialzones (Rz1-4), and most iommercialzon--es (CZl, bZZ, CZ+,
921t.C76)tand the transportzone CIZ1), as well as other non-urban ano pirks/6oucationali
health land use zones.

{.fra19por! Depot is permissible to use in all industrial zones, (lZ1 General tndustrial, IZ2
Mixed usji lndustrial), one commercial zone (cZ3 - services), aho tne secondary transport
zone (fZ2).

This means that under existing land use controls, the LRT dept would need to be locatred in
Mitchell.

BRI Vefiicles

The current Easy Access buses in the ACTIoN fleet are considered suirahle for BRT
operation along the Red Rapid.route. The Easy Access fleet are buses designed to meet
the needs of all passengers, including those with reduced mobillty. They have l-ow floors and
therefore no stairs; extendable ramps, a wide entrance and floor spacdwithin tire ouses aie
provided forwheelchairs or pEms.

There are cunentl-y 210 Easy Access buses within the ACTION fleet including some that
can carry up to 100 passengers. Bglow is an example of the low floor entry that Ihese buses
provide. Higher capacity articulated buses are also'being delivered as pariof ACTION's fleet
replacement program.

This study assumes that existing fleet would initially operate the BRT service and therefore
any future depot requirements would be managed irvithin tre broaderfleet context.
It is noted that BRT systems around the world often. use bespoke higher capacity vehicles
thatane designed to look and feel more like trams and this codu be cinsiderdd in the future.

r_j
()
(]r
O)
(A)
G)

Figwe 45 Existing ACTION bus
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4t
lLand Use and Transport in the Study Corridor
I

Public transport patronage is influenced by the level of development located in close proximity
P.lf-ll-b]i?-E!:p9'r routes. How mani residens, ;oos inJ otirei trip sener"tins lctiritie!
:1"",:n91,ljf9 H*.porr conidlr wi impacl on the number of rrips raiei Uy puOtii transportarc omer mooes. t.he benefits of public bansport lmprovement projecs are rir6asured by liow
manv peoph are attracted to usino the public service as opposed io taking trlps by indii,/idual
vehicles. A tr,vo way rerationship 6xists oetwee" trinipi,i'iii-pioririuniino 

"ni"i"n"y "nahlgher land use activity.

This project assessment includes considering the infrastructure option and mode costs as well
f-lT! y:"_y:!"!I": to idenrify whal provid-es the sreJEiibinjni;. rhJse ire assumptions
Ig-I9!-tt9:9 9l Fnsport mode ing. Detaited tand use ptanning woutO be requiied io.mpEment any vanaton to current policy. This section of the reDort describes the existino
lano use condtmns of the Northboume Avenue and Flemington Rbad corridor iri terms oi thE
cunent land use pranning poricy context and land use mnditions,-ina iorn"p-ares tuture tana
use cond ons oased on cunent ACT Govemment forecasts (the base case) with future land
use conditions under the following scenarios:
1, Low crolvth Scenario; and

2. Medium Growth Scenario.

4.1 The Base Case

The existing land use policies and controls lhat apply to the study area are the foundation onwflcn me. basHase scenario, (or business-as_usual) is calcul;ted. This is then used as a
!:!!lT9rK rq.qolpqre possibte tand development scenarios that may be possibte as a result
or rapE transfi tntrasfucture improvements along the study area corddor. 

'

The 'base case' is Iounded on the--projection of an ovelall population in the region of
::lpH:1"^!.!99,-090-.!g9pt" . 

'1., 
2031,;nd assumes tira riitoii- o-tveropment panems

(matnlrqrcemeld'devetooment in the districts of Molonglo, cungahlin and eleanbeyan) will
be followed into the tuturE

ll,l*r^S.':.:=l-"rglere is no significant change to tand use poticies and planning controts
rn me suoy area. The base case utilises these ACT Govemment population and em-ploymentprojections to determine he likely population in the future.

4,2 Land Development Scenarlo Gulding prlnciples

The project has developed land dev-elopment scenario guiding principles based on the ACTPlanning strategy and Transport for caribena poticy, wittiinput-frbm AEi bidctor"t"s ana t eNauonal CapitalAuthodty. The principles are ds fofl-6ws: '

'1. Reduce car dependenc€ and increase susbinable bavelchoices on the @mdor
ln line with the Transpon for Canbera mode share targets.

2, Provjde a susiainable and effective levelofservice for all users anticipating thegrowing demand of movement in the crnidor over tne titi oi ttre pioie[t ensue ease
of movement safety and reliability.

3. Proiide an urban environmentwithin the conldor where hjgher density development
is located adjacent to the transit mute and .steps aown" toi walt<aUtJana cycieatte
distance.

4. Land use and Tmnsport In the Study Corldor

4. Broaden and iniensiry uses and activity generators within the conidor encouraging
particularly short tips between housin!,lmploym"nt, se*icei inO recreation.

5. Maintain and enhance the role of Northboume Avenue as a national approach route
and main avenue ofcanbena. Retain a tandscape character;a sym;i;trylinctuoing
the possibte extension of this rote from Ftemingtirn noao t6 tnl &iJung .i#,r"V, -
entfance atAntill Street.

6. Provide a secure, high quality and healthy urban environment recoqnisinq thegrowng mportance of the Avenue with its own sense of place as w!fl as its transport
movement function.

7. Retain and maintain uD€n open space, community space and uses within the
comdor to support exhting and new users.

& 
ll?T9P_i gl"g"e residentjal poputatjon within the conidor by inctuding a range
9r-lousng choices.and types allowing a diverse poputation to'benefit fr6m the-rapid
ranspon tnfastructure and existing services and amenities.

9. Pmvide efiicient public transport transfer/continuity for wider city trips (network
integratjon).

10. Recognise interchange importance and development potentjal on the .Frequent
Locar.bus network particuhrly extending east and west from Dickson. Theie include
cruoal connecuons to Watson, Ainslie, Hacketl Lyneham, lcleen and especially
west to Betconnen via the major destinations in aiuce lcanUena Sadiunibanoera
lnstitute of Technology, Univdsity of Canbena). 

- '- - - -. - - --.-. " -'
11. Assumptjons about population increase within the coffido, will not increase the

overall poputatjon ol the ACT and will reduce greenfield developmeni
'12. Promote- mixed use der,ielopment opportunities appropriate to the urban characGr

or eacn -segmenf of the conidor based on the following hierarchy:

") Nortlboume Avenue (City to Antill St)-highest potentjal, promote active street
frontages

b) 
l-oMqrne-Avenue/Ftemington Road (Antifl St to Ftemington Road at EptCF
some potential

c) Flemington Road (MitchellFlitfle potential

o Flemington Road (Wells Station Drive to Kate Crace CrF-€ome potential

") Gungahlin Town Centre-some potential

4.3 Low Growth Land Use Scenario
The low growth land use scenario assumes realisation of a greater proportion of existjng

B,1o_ 
y"r:-o:r.:l?T:l porentiat under existins rano use contro-Gino piircies in'ir,e renitori

rran man E brecast to ocaur. This scenario includes the realisation oi the folloMng existjn6policies affecting land use:

. Progressive implementation of the Dickson Centre Master plan

. Progressive development of Gungahlin Town CentE development based on recent
planning variations

. Redevelopment of public housing in Braddon and Tumer.

Cily to C@sahIn te.n Cdtuor &rc.N Oo.lgn R.Nr (g,i1e14
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4. Land Use and Transport in the Study Corrldor

' Continued medium density housing development within parts of the lnner North Precinct
(areas of Braddon, Lyneham and rurner within s00 metres of Northboume Avenue).

' Progressive lmplementation identified in the cityArela based on NCAs amendments
resulting ftom Griffin legacy work and alsoANU Exchange plans.

4,4 Medium Growth land Use Scenario
The medium growth land use scenario assumed further land use development opportunities
thatcould occur as a result of a transit projecl The scenario assumed that propertids within the
conidor are developed to the tull extent allowable under existing land use controls (in terms of
the percentage site coverage, and building heights) and includes the following additional land
usefeafures:

. Mixed use developmentwith increase in the height limit along NorthbourneAvenue
precinct CZSzone up to 10 storeys and 12 storeys at majorintersections.

' Continued medium density housing developmentwithin parts of the lnner North Precinct
(areas of Braddon, Lyneham and rurner within 500 metres of Northbourne Avenue) up to
3 storeys.

' Comprehensive development of properties froniing Flemington Road in Gungahlin (under
the mked use zone with I storey height limit).

. Variation of broadacre sites adjacent NorthboumeAvenue , adjacent the canberra race
course, to CZS (Mixed Use Zone with I storey height limit).

. Variation of the EPlc sitre allowing complimentary mixed use development to cZS (Mixed
Use Zone with 8 storey height limig,

' Expansion of urban housing adjacent to NorthboumeAvenue to RZ3 (up to two storey
height limit).

4.5. High Growth Land Use Scenario

A high growth land use scenario was initially developed to consider further land use features
in addition to those outlined under the medium growth land use scenario. Use of this scenario
in modelling was discontinuedafterthe preliminary land use calculations indicated population
exceeding those idenffied as theACT population forecasb.

4.6 Land use scenarios and preliminary mode[ing

lach of the options described in the concept Design section is being modeled in the
Canbena Sbategic Transport.Model, which estimates travel demand for different scenarios
based onchanges to population, employment, retail, road speeds and capacities, and vehicle
chanacteristics.

ln tobl seven scenarios are being modeled to reflect the mode options and their conesponding
land use scenarios. The diagram below shows which options were modeled for which hnl
use scenario.

rq,
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Figue 46 Aagran of oplions modeled in the Canber'a Strategb Tansport M&l

The canbena strategic Transport model covers the ACT and eueanbeyan and ib demand
matrices are segmented by six journey purposes at the trip generation, trip distribution and
mode choice stages maintiained periodically by ESDD
The base case option assumes that changes in future transport and land use continue
on business as usual basis, in line with cunent Govemment'transport commitments and
planning stategies.

To demonstrate the impact of these opuons against the base case, further information will
be prwided during the community consultation period as transport modeling reiults are
finalised.

Preliminary results indicate that both LRT and BRT are feasible under the low growth land
use scenario.
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lmplementation

I m plementation of LRT/BRT
lf LRTorBRTare identified asaviable transportmode, work may begin to establish the process
3n9..F1gt "9ule 

for completing the designs for the approved al:rgnment ano m"intenrnc"
facility. Following the concept design, the sequence of events mayf,e:

' Procure the long lead items for the project, which may include the vehicres. The vehicleprocurement specialist w_ould begin interviewing vehilb manufacturersano oevetoping
specifications for the procurement process. Deiision on tire type oitectrnoroly wouro
have to be completed by the ownei to establish design paramlters.

' F"sjn 
p-reliminary designs to finalize the project fooprintto establish an agreed upon

basis of design' This would include a finalis6o troru6ntat ano verticar aiign-meni, station
locations, preliminary utility relocations and urban designs. At the eno ot"ttris pnase a
cost estimate would established to approximately 8Oo/oiccura.V *itf, iOy" .,Irtingency in
consideration. A 30% design document and basis of design ,"pi,rt ,orro o" generateo ror
review and acceptance into the next phases of the projeit r ttre ownei iebJs a oesign
firm.to conduct the preriminary engineering, they haveine option to continue wo*ing wth
the incumbent designers or procuie for a iew dlsigner that'advances tiielio;ect oesign
to completion.

' selecting.a contracting methodology is a critical decision that has to be made by the
gwlgr to identiff the next procurement phases. The owner miv ihoorl to go *ith 

"traditional design{ld-build or a design$uiH+perat+maintain, or other conioaing
methods.

' Advance.the preliminary designs to 100% completion. Generally, interim packages arep]Iigl?::rj:w by rhe owner and the staklhoHers. rnis pr.6vioes an-opportunity

l?:,1r?p35jd_review 
process of the design and the scope. in the case ot'the desi{n-

Dulo, lhe finar design may go concurenfly with construction. ln some cases, the owner
may decide to divide the f nal design into 

-difierent 
elements such as ,y"t"ri, ,iititi"s

and structures, each having a sepirate contract and schedure. inii m'rvi"irirt in qri"k",
project implementation by advancing some of the construction etementi wnlbdesign onother elemenb continues concunently. Agood example is major utirities woJ< wouro ueadvanced during the design of the surfaoJ features.

' After the.final design is completed, the project may be let out to tender and a contractorprocured t-o.begin the construction of the major e6ments. The construction pro-ce",
generally follo-ws a bottom-up approach wheie subsurface innastructure, sulh as
earthwork, utilities and foundatioirs are built first Structures and stations are constructed
ryxfott9w9! by roadways erements. The track and system etements ror lnr aie
constructed lasr Depending on the size of.the project, ttre contractor riy orrio" tt 

"construction into zones or reaches depending 6n ictreouling reqrirerenL. 
'- '--

. 
lltT.:,.?lLjl_the-last Fhase.of system implementation is testing the system and'me newry amved vehicles. During this phase, the owner begins triining operators andmaintenance staff for operations.

6. lmplemention

Generally, light rail projects.are implemented in 34 years from the beginning of preliminary
design to end of testing. preriminary design and nhat engineerin;;;;;il'6 to I -12
months depending on the complexity of the design.

[.,1"-:3::1, ?y p.j"+:,these are generafly built in segmenwstages and construction/
Dro pacKages are assembled accordingly. This allows segments of th; BRT conidor to be
utilized prior to completion of the entireliie.
Due to the lower level of sophisticatio.n of technology associated with BRT vs. LRT, thetime fortesting and imptementation.of the system is sis"m&"fly-iedffi;;; miy becomeoperational in a matter of weeks rather than months. Ct-eneratty, training ot G;al6rs on thenew vehicle and docking at stations is ail that is required, asruining tn:aG#;iil; such asTSP, automatic fare vending, variabre messaging, etc., are tested a-s tney are:Nsiitteo.
Below.is a graphical representation of the potential implementation program for LRT or BRTalong the study corridor.

Figure 47 lnplementation diagmm

TIRT€3r 6037,t01lA
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6. Gonclusion

ngu@ 49 LRT Kohside on Nofthboumo Ave

only transit operation in the kerbside lanes strengthens the multi-faceted role of the
Avenue by meeting its ceremonial, commercial, activity and travel roles:

. Ceremonial: symmetry is achieved with four rows of trees, two rows In the central
median and two rows in the verge;

. commerciat: allows and concentrates activity in front of businesses, which enhances
NorthboumeAvenue's perceived value as the primary address in Canbera;

. Aclivity: a wider verge, including a wider footpath and dedicated cycleway, improves
safety and provides space for high quality stop infrastructure without impiriging on the
footpath or cycleway, and integrates all these activities with the businesses along the
Avenue.'

o Travel: direct access from BRT or LRT to activig along the Avenue, which encourages
hop on/hop off use. Also reconfiguration of theAvenue means a shorter crossing
distance across the Avenue to what passengers must currently cross to accessiervices
in the opposite direction.

Median bus lanes or light rail lanes have been selected for the central sector of the study
conidor and Flemington Road, i.e. Barton Highway to Gungahlin. The sketches below show
what the new cross section would look like with BRT or LRT operation on Flemington Road.

6
Conclusion

The City to Gungahlin Transit Corridor Concept Study has identified a numberof improvements
to the study conidor as part of implementing a BRT or LRT system including:

' A BRT or LRT connection between city to Gungahlin for the full 12km length, replacing
the Red Rapid through this conidoq

. station designs at cig, Dicksorl and Gungahlin that integrate BRT or LRT to the curent
bus and road network;

. Additional stops and higher frequency for the BRT or LRT service along the transit
conidor to respond to higher demand expected for the transit service;

. New dedicated cycleways on each side of Northboume Avenue and wider footpaths;

' Potential increase in land use development along the corridor in response to the
improved service provided by BRT or LRI

' Enhancements to NorthbourneAvenue almed at strengthening its role as the ceremonial
gateway to our nation's capital with enhanced tree planting and encouraging active use of
the verges; and

' Potential future extensions to the BRT or LRT network from City to other suburbs or major
destinations.

Along thg lenSth of the conidor new dedicated public transport lanes have been proposed in
the both BRT and LRT concepts. Adifferent alignment forthese lanes has been recommended
on NorthbourneAvenue and Flemington Road due to their contrasting characteristics.

Kerbside bus lanes or light rail lanes have been selected for NorthbourneAvenue between C1y
a.nd Qartol Highway to enhance its unique character as the primary National Gateway. Th6
sketches below show what the new cross section would look like with BRT or LRT keibside
on NorthboumeAvenue.

c')
C:)
C)
Cl)
C)

Figute 40 BRT Kehside on l\lotthbume Ave

Figure 50 BRT M&ian on Flemingbn Road

433't 6037/01 /A
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Figu@ 51 LRT Median on Ftomington Road

Median operation is recommended for Flemington Road as the route through here is moreof a commuter route with less frequent stopping and higher .p""oi. in" -eni 
or nr onNorthboumeAvenue would tansition from f6iosl-ae to tne central median at Barton nignway,where the character of th6 conidor. changes ftom dense urban environment to iemi-rural,which is more suited to a median alignmeit.

Both the.BRT-and LRT options have been predicted to run at a 10 minute frequency by2021 and an 8 minute frequency or better by 2031 in the peak perioos. ifiii se-riice wouldreplace.the Red Rapid in the Crty to Gungahlin coridor, hbwevlr further emciencies atongthe conidor may be achieved byleplacing-additional bus routes along the conidor with thisservice.orextending the BRTorLRTnetwork south to wooen-rugG;ffg,;il;;rth-west
from City to Belconnen.

The^estimated capital costs for these_two options are g3OO - g360 million for BRT and $700- $860 million for LRT. The higher mT caiital coit is attriouted to additional costs such astrack, electrical, a new LRT depot, and new light rail vehicles. Additionai"oit ioiLRT alsocome from the larger and more complex stopsTstations required.
A triple bottom line evaluation undertaken of these options, comparing their social, economicand e^nvironmental impacts to.the 'do-nothing, scenario has shown"Lii'to privioe nignerbenefits due to its higher social benefits.

Potential variations to the optionsabove_are cunenfly being exprored; incruding the use ofexisting road capactty for the. BRT-or LRT lanes; teis cna-ngei to tl ,"Ji"i and vergewidths; and staged optionswhere, for.exampre, bus priority fioutJoJ irpLr"nteo iniurrry
and converted to LRT or BRT in the future.

ln addition to the infrastructure and mode costs considered in this study, potential landuse variables have been identified that could occur along the conidor 
"sid.,:'uteO 

with theimprovement of pubric transport rn addition to the torecasipopurauon, em[roymenLnd retairgrowthalong the conidoq u lgygro.rth.rrnario identiffing re'atisauon otig6ii"i;roportion
of existing land use development potential under ex'istiig nna use-conirots-an'o.poticies
in the Tenitory pran has been identified. rurtnermoie, idditionar ana use aevlropment
opportunities that could occur as a result of the transit project were ioentifieo to gre iutt extentallowable under existing rand use contrors wnicn tormla i meoium growih ,;d;;;.

overall the study shows that there are significant opportunities to improve the conidor w1hthe implementation of eithe-r BRT or LRT, and potdritiatty aooitionii-oenen; if tft conidorwere to be extended in the future.

BRT is a cost-effective option, whilst LRT generates the best overall outcome for Canbera.

4331 6097/01 /A
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URSAustralia Pty Ltd (URS) has prepared this report in accordance with the usual care and
thoroughness of the consulting profession for the use ofACT Govemment and only those third
parties who have been authorised in writing by URS to rely on this Report.

It is based on generally accepted practices and standards at the time it was prepared. No other
wananty, expressed or implied, is made as to the professional advice inctuded in this ReporL

It is prepared in accordance with the scope of work and forthe purpose outlined in the contract
dated December2011.

\Mrere this Report indicates that information has been provided to URS by third parties, URS
has made no independent verification of this information except as expiessly stated in the
Report URS assumes no liability for any inaccuracies in or omissions to that iniormation.

This Report was prepared between November 2011 and March 2012 and is based on the
conditions encountered and information reviewed at the time of preparation. URS disclaims
responsibility for any changes that may have occuned after this time.

This Report should be read in full. No responsibility is accepted for use of any part of this report
in any olher context or for any.other purpose or by third parties. This Report'does not purport
to give legal advice. Legal advice can only be given by qualified legal practitioners.

Except as required by law, no third parly may use or rely on this Report unless othenrise
agreed by URS in writing. \Mere such agreement is provided, URS will provide a letter of
reliance to the agreed third party in the form required by URS.

To the extent permitted by law, URS expressly disclaims and excludes liability for any loss,
damage, cost or expenses suffered by any thhd parly relating to or resulting frbm the use of,
or reliance on, any information contained in this Reporl URS does not admit that any action,
liability or claim may exist or be available to any third party.

Except as specifically stated in this section, URS does not authorise the use of this Report by
any third party.

It is the responsibility of third parties to independently make inquiries or seek advice in relation
to their particular requirements and proposed use of the site.

Any eslmate9 of potential costs which have been provided are presented as estimates only as
at the.date of the Reporl Any cost estimates that have been prwided may therefore vary from
actual costs at the time of expenditure.
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FOREWORD

The ACTGovernment is

constantly looking for ways
to encourage more people
to use publictransport, with
its multiple benefits forthe
environment and ability to
reduce congestion on our
roads.

The City to Gungahlin Transit
Corridor project is an integral
part ofthe 20L2 Transport for
Canberra poliry, which maps outwaysto deliverfaste;
more convenient and more sustainable transport options
for Canberra over the next 30 years , '

The project aims to deliver high quality, fast public
tra4sport down one of the cityt busiest corridors,
providing more incentive for people to use public
transport.

This update is part of our commitment to keep the public
informed about the project and involve the community
in decisions around what the corridor should look like
the best transit options and the costs.

Do we choose light rail or bus rapid transit? Do we run
the transit down the middle of Northbourne Avenue
or add extra lanes on the edges ofthe verges? How do
we incorporate birycle and walking paths io encourage
active travel? What are the costs of each option?

Whichever option we choose will have major
implications for Northbourne Avenue, the iconic entry
into our city. We therefore value wide community input
to the project at ali ievels of its planning and design.

I look forward to hearing your views and incorporating
them in further decisions on this large, important project.

Simon CorbellMlA
Minister for the Environment End Sustainable

Development

April2OL2

ABOUT THE PROJECT

The City to Gungahlin Transit Corridor Study is investigating

the feasibility of replacing the existing Red Rapid bus

service between Gungahlin and City with a light rail transit
(LRT) or bus rapid transit (BRT) corridor along Northbourne
Avenue and Flemington Road.

lntroducing rapid transit to the corridor would contribute
to the improvement of the Frequent Network outlined
in the Transport for Canberra poliry, and help transform

the City to Gungahlin corridor into a more urban, active,
attractive boulevard and entryto the ACL

Future extensions to the Parliamentary Zone, Woden and
Belconnen have also been considered as a part of current
and future transport planning.

The corridor
Northbourne Avenue is an important approach route and
main avenue for Canberra. lt link to the Federal Highway,

the main approach route from Sydney and Melbourne,
and so becomes a visitor's first perception of the city's
character.

Flemington Road is a connector road from Northbourne
Avenue to Gungahlin and directly links to Hibberson Street,
the main shopping and business strip in Gungahlin Town

Centre. Currently, the southbound bus lanes on Flemington
Road carry nearly 50% of people on that road in the
morning peak.

The corridor includes three main nodes/stations at City,

Dickson and Gungahlin, which will be both an important
part of the public transport network, and locations for
changing land use that is already part of current planning
poliry.

1 t transport.aot.gov.au

City to Gungahlin Transit Gorridor
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The options considered for the study are:

. Bus Rapid Transit (BRT)-AUS3o0-5350 million

. Light RaitTransit (LRT)-AUS70o-s860 million

The indication of cost provided is based on pre detailed

design estimates. The accuracy of the cost estimate will

be increased as the design is developed' Refer to the

concept report for further detail.

ln each option the service is proposed to run at a

L0 minute frequency by 202Land 8 minutes or less

by 2031. Three major stations would exist along the

corridor at City, Dickson and Gungahlin, where modal

interchange would occu r.
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Objectives of the study

r Deliveringtransportefficiently-
by developing a sustainable
transport system along the corridor
with greater reliability and capacity
to seruice growing centres and cater
for population growth.

. Managingcongestion-byincreasing
public and active transport.

. Developing a resilient system-by
supporting Canberra's role as the
nationt capital and improving

. connectivitytokeycentres.

. Supporting economic prosperity/
employment growth-by en ha ncing
accessibility to town centres and
promoting economic activity in the
corridor; supporting mixed use urban
development.

r Creating a low carbon and
environmentally responsible
transport system - by maxim ising
the use of public transport and
reducing greenhouse gas emissions,
noise and air pollution.

. lmproving access to services-
by providing an efficient and
reliable pu blic transport system
that provides improved access to
housing, employment, services and
recreational opportu nities.

What happens if we do nothing?
Without improvements to public transport
infrastructure, road congestion will
continue to grow as Canberra's population
increases, impacting on travel times and
the overall quality of life that we enjoy in
Canberra.

lf we had IRT or BRT now, the 16 minute
traveldelay in the moming peak hourfor
carc and buses on the corridor would be
reduced to less than 8 minutes (BRT) and
less than 5 minutes (LRT). Publictransport
travel times would be over 30% faster than
generaltraffic.

A detailed concept report provides further
information about the study and is availabte
from wwwtimetotalkact.gov.au.

City to Gungahlin Transit Conldor r ACT Govemment r 3
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